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Dear

Freshmen:

i
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You new freshmen in agriculture and home economics
have now been here more than a month. You've learned
your way around campus; you are becoming acquainted
with some of your classmates in and out of class, and
you've been invited to take part in some outside activities.

It is time enough now to hold up a mirror to yourselves,
do a little soul -searching, check your compass to see in
what direction you are heading. You might ask yourself
a few questions:

1. Am I writing my parents as frequently as I should
- at least once a week ? Am I giving them a complete
and honest report on my activities, or is the accent on the
request for money?

2. Have I written that promised letter to the teacher
back home who gave me the incentive to go on to college?
It might have been the vocational agriculture teacher, or
the principal, or the school librarian. Maybe I owe two or
three letters.

3. Do I keep constantly in mind the value of my time
in college ? (Remember reading how your earning capacity,
after four years of college, would be $150,000 more than
the lifetime earnings of high school graduates ? In other
words, you are getting paid for going to college more than
the total paid to several of your professors!)

4. Am I discovering the wonderful university library
available to me, or do I waste time playing cribbage or
cards with a few cronies ? You should learn to know Louie's
Lower Level - but not live there.

Our Cover Picture
Our cover pictures illustrate an article

in this issue, by Dr. Paul Keener, on
fungi attacks of Ponderosa and Piñon
pine.

Top photo shows needle -cast symp-
toms on young regeneration growth Pon-
derosa. The fungus responsible, Elytro-
derma deformans, attacks both young and

mature trees. Photo taken south
of Jacob Lake, in the North Kaibab Na-
tional Forest.

Center photo shows needle browning
and death on medium -sized Ponderosa
<; pines. Symptoms have been ag-
gravated by several years of drought.
Both current and previous season needles
are diseased. Mund's Park road, near
Mormon Lake, in Coconino National
Forest.

Bottom photo, also taken near Mormon
Lake in the Coconino Forest, shows Pon-
derosa pine needles displaying symptoms

of needle -cast fungus attack on
previous season structures. Note that the
current season needles remain a natural
green, although many times they are
found to be infected by early phases of
Elytroderma deformans, a principal
needle -cast fungus.
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5. Am I discovering stimulating companions students
who can widen my knowledge because their background is
different from my own? How about knowing some of the
foreign students well enough to learn about their native
lands, their social customs, their agriculture and industry
and government?

6. And the various cultural attributes of a university
campus. Am I hearing the lectures, the music and other
cultural fare available for me ? Am I doing everything
possible to earn that $150,000?

We might add the suggestion that you drop in to visit
your adviser occasionally, learn to know him well enough
so you can discuss your personal problems with him. This
may be a little difficult at first, but as time goes on you
will be surprised to discover how understanding he will
be, how sound his counsel can be, how many times he can
save you from painful mistakes. So talk with him fre-
quently, not only when you have a class card for him to
sign.

If you've patiently read this far, you can go back to
your room now. It might be a good time to write that
letter home - right now, before you are interrupted.

-74.tr,N-a.A.49-u cam.

Dean
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LOOKING FOR NEEDLES -- BUT NOT IN HAYSTACKS
Paul D. Keener

The most serious diseases of economic
importance, such as root rots, in Arizona
crops are caused by soil- inhabiting organ-
isms (pathogens) . These generally enter
the plants via the root systems.

Other disease- inducing agents attack-
ing the foliage of plants also occur in the
state. These foliage pathogens are usu-
ally fungi and they often escape notice
because the disturbances they produce in
infected plants frequently resemble those

Intended use
for stand

which have come to be accepted as due to
short or prolonged periods of drouth.
This is especially true of a number of
fungi causing "blight" and "casting" of
needles in Ponderosa pine (Pinus pon-
derosa Laws.) and Piñon pine (Pinus
edulis Engelm.) .

Some of the last remaining acreages of
virgin Ponderosa pine occur in the South-
west, with extensive stands in Arizona
and New Mexico. The assessment of
losses in these stands due to needle -
infecting fungi is difficult to make. How-
ever, some of the economic impacts in-

volved in the attacks by both blight and
cast organisms may be pin -pointed, keep-
ing in mind that the losses incurred often
depend on the use for which any given
stand is intended.

With the increased emphasis on "mul-
tiple use" for the forests of the United
States, lowered economic values due to
attacks by fungi and insects, formerly not
considered important, now assume new
dimensions. In Arizona, the economic
importance of needle -infecting fungi is
related to at least three categories of use
for which stands are intended.

Why economic value due to needle -infecting
fungi is lowered.

Lumber
Production *

Watersheds

Needle- infecting fungi cause discolorations interrupting the normal rate and amounts of food
manufacture. Discolored needles finally die and tree becomes defoliated. What needles remain on
the tree may become deformed. In many cases, deformations assume the character of brush -like
growths known as "witches'- brooms ". All of these abnormalities add up to reduced annual increase
in growth, compared with that in non -infected trees. Reduced annual increment in growth also
poses problems for the timber manager, due to "set backs" in maturity dates, etc.

Trees undergoing some "pathogenic stress" fall prey to the attacks of bark beetles. The latter
finish off the tree as far as usefulness to mankind is concerned.

and
Watershed
Management

All of the factors mentioned under "Lumber Production" with the addition of:
Defoliated trees permit the forest canopy to become more open and therefore subjected to

fluctuations in temperatures, humidities and radiations. Associated vegetation on the ground under
trees infected by needle fungi, also suffers as a result of the altered environment resulting from
defoliations. Eventually, the plants comprising the ground cover become diseased because of the
"foreign environment" and this in turn creates abnormal conditions at the soil level and a few
inches below. Thus, the soil- inhabiting organisms, both fauna and flora, are influenced by those
changes which started with needle -infecting fungi on a large species of plant, the tree.

Recreational
Areas

Needle- infecting fungi on Ponderosa Pine cause yellowing, browning and finally death and
casting. Many times the attacks are on the needles of the previous season, leaving normal appearing
green needles of the current growth. Current growth needles thus remain free of disturbances until
the following year. This alternating brownish-green needle coloration does not add to the attractive-
ness of the trees in recreational areas. Since "tourism" is here to stay, especially with population
pressures pushing traffic into the Southwest, any means of preventing unsightly trees in areas
devoted to scenic views, camping, etc. lessens the economic impact of the attacks by needle fungi.

=Recently released figures indicate that the lumber and pulp industries rank fourth in greatest economic returns to Arizona.

The most frequently encountered
needle -infecting fungus on any species of
Pinus in Arizona, is Elytroderma de f or-
mans (Weir) Darker. This fungus causes
a true needle -cast of attacked trees and
has been found in all of the national
forests in the state. Its peculiar habit of
producing fruiting structures on different
species of pine is unique among needle-

Dr. Keener is a professor of Plant Pathology.

Page 3 Progressive Agriculture

infecting pathogens. In P. ponderosa ma-
tured fruiting structures of the fungus
occur anywhere throughout the entire
length of a needle. In P. edulis, these
structures are almost invariably situated
at the mid -point. Often attacks by this
pathogen cause abnormalities in branch
growth resulting in masses of closely -
spaced needles known as "witches' -

brooms". These abnormal growths vary
from a few inches to several feet in
diameter.

Elytroderma de formans invades all of
the needle tissues, including the veinal

components which are responsible for the
movement of raw materials and elaborated
foods. When fungus elements block these
areas, water conduction and uptake are
hindered and this results in the "drouth
effect" mentioned previously.

No panacea for controlling needle -

blight and needle -cast fungi can be of-
fered at this time. There is evidence that
certain trees have some resistance to at-
tack, and if this proves conclusive, such
stock would be important in any future
program, such as breeding for resistance
to these specific pathogens.



V. A. Christopherson

T AREA
For Families on the Move

America is a nation of families on
the move. Thousands of families each
year feel more strongly the attraction
of occupational opportunities, benefi-
cial climates, and new surroundings
than the pull of their home communi-
ties containing friends, kin, and old
established ties. Geographic mobility
has emerged as one of the most char-

Rapid Growth of Tucson
In 1950 Tucson ranked 261st in size

among the nation's cities. In 1960 it
ranked 54th. This jump in size ranking
is the greatest in the nation for cities of
comparable size. The state's population
gain during the decade from 1950 to
1960 was approximately 75 percent, with
the 1960 population numbering 1,302,-
161. The population of Maricopa county
increased from 331,771 in 1950 to 663,-
510 in 1960. Pima county increased from
141,216 to 265,660.

The two largest cities, Phoenix and
Tucson, had spectacular increases in the
1950 -60 decade. Phoenix increased from
106,818 to 439,170, or 311 percent;
Tucson during the same period increased
from 45,454 to 210,016, or 362 percent
-a rate of growth second nationally to
Anaheim, Calif., home of Disneyland.

Personal Income Growth
Arizona's farm and ranch income in

1960 was more than $435 million, with
cotton and cattle ranking very high in

Dr. Christopherson is a professor of child
development and family relations in the School
of Home Economics.

acteristic qualities of the contempo-
rary American family.

The Southwest, and Arizona in particular, is that part of
the United States that ranks at the very top in migratory
activity. In percentage gain, Arizona has led the nation in
the post World War II years.

There are a number of theories concerning the whys and
wherefores of population migration. Some believe the large -
scale migration in post -war years can be explained as a result
of a tendency for ex- military personnel to move to those
localities which struck their fancy while in the service.

Others hold that our affluent economy in the last decade
has ermitted a migratory adjustment among our nation'sP g a g
families that was long overdue. There is probably truth in
these and other similar explanations. Some of the facts
related to this migratory phenomena are:

production of total dollar income. Ari-
zona led the nation in personal income
growth from 1946 to 1961 with a 323
percent gain. Florida and Nevada were
second and third, respectively, with 270
and 255 percent gains.

Even though Arizona is frequently
characterized as a mecca for the senior
citizens, actually people. over 65 years of
age constitute only 6.9 percent of the
state's population. By contrast, the indi-
viduals in the up to 24 age group, con-
stitute 50.4 percent of the total.

While the "over 65" age group is
relatively small, numbering 90,225, it
represents an increase of 103.9 percent
during the last decade. This gain is sec-
ond only to that of Florida which has a
gain of 132.9 percent. Approximately
19,308, or 21.4 percent, of the older age
group live in rural areas in Arizona.

They're On Their Own
The new arrivals in the state could be

characterized as "neolocal families ", or,
literally, new location families. By and
large they have left all but the immediate
family members behind. They also are
known as "nuclear families ", meaning
father, mother, and offspring. Such fam-

ilies in a very real sense are on their own.
Many have burned their bridges behind
them and do not have friends and rela-
tives to fall back on should their fortunes
fail to prosper.

In areas having a large influx of fam-
ilies there is generally a need for well
organized community services and re-

sources to substitute for the extended
"kinship family" so abundant in the re-
cent past. Such services and resources
often spell the difference between success
and failure for the temporarily flounder-
ing family - an inevitable concomitant
of high migration rate. Fortunately, both
Tucson and Phoenix have fine agencies,
coordinated by community councils, avail-
able for such assistance.

A New Cultural Pattern
The families that come and stay are

contributing to a new regional culture
which is at once unique in its own right
and also an amalgamation of religious,
social class, ethnic, and other regional
sub -cultures from all over the United
States. Current estimates by the Board of

( continued on next page)
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( continued from previous page)
Education indicate that from 1,000 to
1,300 new families arrive in Tucson each
month. A population influx of this mag-
nitude, and likely to continue more or
less indefinitely, raises both social and

te:'znological problems
ignored until they become acute.

Research and planning are under way
even now to help families headed for a
new home in the Southwest to find that
home in the best sense of the word.

which cannot be

Plant Pathology Dept.
Adds Nematologist

Awareness of the growing importance
of nematodes as plant parasites has re-
sulted in appointment of a nematologist,
Edward L. Nigh, Jr., to the Department

of Plant Pathology in
The U of A College of
Agriculture.

Ed Nigh - it'll be
Doctor Nigh this fall
when he completes his
Ph.D. requirements at
Oregon State Univer-
sity - comes to The
U of A as an assistantEdward L. Nigh

professor and assistant plant pathologist.
He has a background comparable to that
of many research men with higher pro-
fessional rating.

A native of Maryland, Mr. Nigh is
married and father of two children. He
was awarded his bachelor's degree at
Colorado State University in 1952, his
master's from the same school in 1956.
He has a double major in entomology
and nematology.

He served in the air force from 1952
to 1954, and for the past half dozen
years has been technical director of Agro-
tecnica del Valle, S. A., at Mexicali, Baja
California. There he was responsible for
research investigations and extension
work regarding all phases of agriculture,
but particularly with disease and pest
problems of cotton. Nigh is author of a
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dozen publications dealing with his work,
at least half of them reporting nematode
problems, two of these written and pub-
lished in Spanish. He is a member of
eight professional and scientific societies.

Dr. George Gries, head of The U of A
Department of Plant Pathology, selected
his new staff addition because of the in-
creased knowledge and importance of
nematodes as affecting Arizona crops.

Nematodes -although few people have
ever seen them - are among the most
abundant forms of animal life. A square
foot of earth may hold as many nema-
todes as there are people in the entire
state of Arizona.

Some nematodes, tiny roundworms, are
parasitic to animals, such as hookworm
and pinworm nematodes. Some attack
other nematodes, and therefore are valu-
able to men. Greatest concern is that
group of nematodes which are parasitic
on commercial crop plants, living on live
plant tissue. When the host is a food or
fiber crop plant, nematodes are harmful
to man.

The knowledge of nematodes is com-
paratively recent, but it is growing. A few
years ago only 100 plant parasitic nema-
tode forms had been identified. Later the
number increased to 200, and now it is
500. It is a field where much is yet to be
learned. And it is a field of intense im-
portance to Arizona cotton, citrus, canta-
loup and other crops as well as land-
scaping plants.

George Gries sums it up: "I'm sure Ed
Nigh will find plenty to do here."

November
2-12--Arizona State Fair, Phoenix

15 -16 Arizona Farm Bureau Conven-
tion, Casa Grande

16 -Fall Field Day, Yuma Branch
Station

16- 22- National Farm -City Week
24- 29- National 4 -H Club Congress,

Chicago

30- Annual Convention Arizona Soil
Conservation Districts, Phoenix

December
1- Annual Convention Arizona Soil

Conservation Districts, Phoenix

1 -Angus Field Day, Flag Angus
Farm, Cottonwood

6 -8- Arizona Cattle Growers Assn.
Annual Meeting, Tucson

8 -Angus Field Day, U of A Camp-
bell Ave. Farm, Tucson

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

Southern Arizona Grass
Bulletin Interesting

If you live in southern Arizona and
have an interest in rangelands, you will
enjoy "Forage Production on Arizona
Ranges." This fifth in a series of Arizona
range grass publications by Dr. R. R.
Humphrey, professor of range manage-
ment in The University of Arizona, offers
much to enjoy. It covers the Pima, Santa
Cruz and Pinal rangelands, but would be
applicable to a wider area.

First of all, it has a full color cover,
showing a typical southern Arizona out-
door view. Secondly, it has 40 half page
photos showing typical poor, fair, good
and excellent range conditions of various
types. These are pictures taken by the
author.

Seventy intricate line drawings by
Lucretia Hamilton illustrate grasses, forbs
and shrubs of southern Arizona, each
drawing accompanied by the author's de-
scription. In fact, this becomes a natural
science textbook for the area.

If you want this publication, ask your
county agent for U of A Experiment Sta-
tion Bulletin 302.
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Development of a cotton variety in-
volves evaluation and measurement of
many different characteristics over a period
of several years. Most of these properties
are important in their effects either on
yield or fiber quality.

Evaluation and selection usually begin
in the second generation following a
cross. Individual plants are chosen in the
field for desirable plant type, apparent
productivity, and disease resistance. Then
follows fiber evaluation in the laboratory
for length, uniformity, strength, and fine-
ness. Those plant selections kept as a re-
sult of these tests are grown the following
year and the same process repeated. After
two to four years of selection and reselec-
tion, most lines are sufficiently stable from
a genetic standpoint to be entered into
yield tests.

At this point another important phase
of the quality evaluation is the miniature
spinning tests of progeny row samples,
run by the U. S. Department of Agricul-
ture Spinning Laboratory at Knoxville,

Dr. Fisher is a Plant Breeder located at the
Cotton Research Center.

Tenn. Because of the relatively large
number of samples that can be processed,
and because of the small amount of lint
required, many breeding lines can be
evaluated in fairly early stages of develop-
ment.

Test Vert. -Tolerant Lines
In 1961 samples from a number of the

most promising Arizona breeding lines of
short staple cotton, all of which have a
high level of tolerance to verticillium
wilt, were spun in the Knoxville labora-
tory. These lines are all in an intermediate
stage of development and will appear in
yield tests in 1962 for the first time. Our
table shows the results of these spinning
tests. Two commercial varieties, Acala
4 -42 and Deltapine 15, are included for
comparison.

Measurement of yarn strength is the
most important function of these spin-
ning tests. Acala 4 -42, which is consid-
ered excellent in yarn strength, gave a
skein break of 134. The 20 experimental
lines of upland cotton ranged from 135
to 160. These results indicate that all of
these lines are highly satisfactory from
the standpoint of yarn strength.

Line

Miniature Spinning Results of Arizona Selections
Fiber Length Uniformity Skein Fineness

UHM M Ratio Break Micronaire

690-2-3
690-15-1
690-31-7
690-31-8
690-31-10
C12-7-4-3
C12-7-4-4
C12-7-4-8
C12-7-9-3
C12-7-9-4
C13-5-3-1
4447
5683-1
5225-2-3-1
5225-14-3-5
5225-14-4-2
5225-13-2-2
5152-2-1-3
5487-2-1
6618-6
Acala 4-42
Deltapine 15

1.17 1.01 86 141
1.19 1.04 87 148
1.14 0.98 86 141
1.12 0.97 87 152
1.17 1.01 86 155
1.13 0.95 84 135
1.14 1.00 88 143
1.18 1.02 86 141
1.20 1.02 85 139
1.20 1.02 85 151
1.15 0.97 84 137
1.14 1.00 88 138
1.22 1.00 82 155
1.17 0.96 82 142
1.20 1.03 86 150
1.12 0.94 84 136
1.21 1.05 87 160
1.21 1.06 88 149
1.16 0.97 84 145
1.18 1.03 87 155
1.15 0.97 84 134
1.11 0.90 81 111

4.45
4.15
4.80
4.88
4.98
4.85
4.45
4.68
5.03
4.88
4.53
4.15
4.28
4.05
4.03
4.35
4.40
4.55
4.37
4.38
4.74
4.50

Measure Up Well
The fiber length figures show a con-

siderable range, with the shortest being
comparable to staple lengths now being
produced commercially in Arizona. Sev-
eral of these lines also appear to be out-
standing in length uniformity, the high-
est being 88 compared to a good length
uniformity of 84 for Acala 4 -42.

Micronaire values for the 20 lines also
vary considerably, but all fall within an
acceptable range. All in all, the fiber qual-
ity of these new wilt tolerant lines appears
to be very good.

Now For the Long Pull
Perhaps the most critical phase in de-

velopment of a cotton variety is evalua-
tion of yield performance. This requires
careful testing for three to six years at
several locations, durino- which time many
lines are eliminated. The best may even-
tually be released as a new variety. These
new lines, which appear very good in wilt
tolerance and fiber quality, are just enter-
ing this critical phase of yield evaluation.

41

Oil Seed Crops
There was a strong revival of interest in oil

producing seeds in Arizona during the past
year. Most all the oil seed crops can be grown
in Arizona and provide a logical economic
alternative to barley and cotton.

Safflower, flax, soybeans, peanuts, castor ,`
beans, and sesame were harvested in the state
during 1961, and the outlook is for consider-
able growth in acreage for some of these in
the immediate future.

It was safflower that showed the most expan-
sion, rising from 3,500 acres in 1960 to ap-
proximately 13,000 acres in 1961. Gila is the
predominant variety, yielding an average of
about 2,600 pounds per acre. A contract price
of $78 per ton at mill point in 1961 represent-
ed an increase of $4 per ton over the 1960
crop.

The outlook is bright for safflower in that
the market is not in surplus. Both domestic and
export demand is strong due to the wide vari-
ety of usage as a cooking fat and in industrial
products such as paints and varnishes.

Castor beans are not living up to the expec-
tations of several years back. Less than 500
acres were harvested, a decline over a year ago,
but which seems to represent the trend all over
the United States. Shatter losses in harvesting
seemed to be one of the reasons for this
decline.

Soybeans are also plagued by harvesting
losses and until new shatter- resistant varieties
are introduced for both these crops they will
have a large barrier to overcome in competing
in Arizona with more profitable crops.

Approximately 350 acres of flax were har-
vested in Yuma county. Boosters of flax would
like to see this acreage increased. They main-
tain that cultural practices, especially proper
irrigation, hold the secret to higher profits from
this crop. Price of flax was strong in 1961, re-
sulting in a substantial increase planted for
harvest in 1962.

Peanuts harvested remained at about the
same level as in 1960 - approximately 600
acres. This is a bit below the state acreage
allotment of about 700 acres, all of which is
allotted to Yuma and Pima counties.
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WILD
GOURDS

Keay to Petotidept agd 5c«w leoplacteoteat
W. P. Bemis

In the gourd family, Cucurbitaceae,
there is the genus Cucurbita which repre-
sents the pumpkins, squash and gourds.
This group of plants is native to America,
having their center of origin near Cen-
tral America. They have been utilized by
man as a source of food since 7000 to
5500 B.C.

Since man has realized the food value
of these plants for such a long period,
there has been a long history of selection
for the edible types. This selection has
been so intense that the cultivated species
of today can no longer be found as the
wild species they once were.

Only their wild counterparts, of which
many species exist, are found today. The
wild species of today range from the
Central and South American tropics to
the arid deserts of Arizona, each species
being adapted to a particular climate.

Will No Longer Cross
There have probably been many thou-

sands of plant generations since the vari-
ous species were evolved. This has re-
sulted in the accumulation of errough dif-
ferences between species so that under
natural conditions they will no longer
cross- pollinate between themselves. This,
plus the geographical separation of the
species, has led them to become distinctly
different from each other.

The wild species of today are non -
edible as such, but many of the species do
have desirable qualities, such as resistance
to disease, perennial growth habit and

The author is a professor of Horticulture.
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drought and heat tolerance. Characteris-
tics such as these, if incorporated into
existing cultivated squash and pumpkins,
would increase the commercial value of
the crop and give them a wider range of
adaptation. The problem, however, is one
of being able to transfer these character-
istics through cross -pollination between
species which normally will not cross -
pollinate.

Do It Step By Step
For example, Species X is a cultivated

squash but is very susceptible to powdery
mildew. Species Y is immune to powdery
mildew but is a wild gourd. Attempts to
cross -pollinate Species X and Y have re-
sulted in failure. However, a third spe-
cies, Z, a wild gourd susceptible to pow-
dery mildew, will cross -pollinate with
Species X or Y. It will then be possible
to transfer the powdery mildew resistance

AT LEFT is a collection of the odd -
shaped squash resulting from the breed-
ing program.

from Species Y to Species Z and then
from Species Z to the cultivated Squash
X.

In order to study the relationships be-
tween the many different species of
gourds, squash and pumpkins, a green-
house has been constructed that will per-
mit the creation of an artificial climate in
which all of the species will grow at the
same time. This will permit an intensive
study of the cross -pollination of the spe-
cies, and of the barriers within the species
that prohibit cross -pollination.

In 1961 the project was initiated and
12 different species were grown. Over
600 hand pollinations were made, result-
ing in 220 fruit set on the vines. Some
174 of the fruit set were crosses between
species, the remaining 46 being self -
pollinated fruits. The 174 fruit set repre-
sented 43 interspecific crosses but viable
seed were recovered for only 23 inter -
specific crosses, which was considered a
major step.

Many Crosses Made
In 1962, 14 different species were

grown in addition to the 23 hybrids from
the 1961 season. One thousand fifteen
hand pollinations were made, resulting in
700 fruit set on the vines. The extent of
the progress made in 1962 will not be
realized until the seed from the fruit has
been examined and germinated.

This type of research study is essen-
tially an attempt to unravel the complex
system of interspecific barriers that nature
has taken hundreds of years to create.
Once this has been accomplished, plant
breeders will be able to utilize the desir-
able characters present in the wild species
populations and improve the squash and
pumpkins that exist today.

A VERITABLE JUNGLE of gourd vines
fills the special greenhouse which Bill
Bemis uses for this cross -breeding project.



"Don't Need This House No Longer

Gone is this old stuccoed building, and in its place are foundations laid for a
new Science Library. The old building was private home of a professor until 1938,
when the block of land where it stood was bought by the university and added to
the campus, so Bear Down Gym could be built.

In 1939 the building became nursery school for the Home Economics School.
That was its role until the federal bee laboratory moved in, in the summer of 1953.

Frank Todd and his co- workers held sway until this past spring. In May they
moved out, and in June the building was razed. The bee people, by the way, will
soon have a new home on U of A farm property near the Dairy Research Center.

Interim bee lab this summer is El Merendero restaurant - and that's no coffee
break, because the restaurant moved out before the bee scientists moved in.

CostXizr Relationships

Affecting Irizolla Dairies
William E. Martin and James S. Hill

An article in the Fall, 1961 issue of Progressive Agriculture pointed out
that Arizona farms were becoming bigger and fewer. Why is this occurring?
Should we expect this trend to continue?

Farms tend to expand to the size that
allows the most efficient operation - that
is, the size where per -unit costs of pro-
duction are at a minimum. Generally, per -
unit costs of production for any group of
firms producing the same product will
follow a "bowl shaped" pattern. Costs
are high for small firms, lower for larger
firms as their fixed costs (overhead) are
spread over more units of output, and
then high again for very large firms as
management encounters coordination dif-
ficulties. See Curve 1 in our graph as an
example.

The authors are assistant professor and re-
search associate, respectively, in the Depart-
ment of Agricultural Economics.

When Times Are Good ...
If the price received for the product is

quite high, firms of all sizes may co- exist.
Large firms may have the largest total
profits but even small, high -cost firms will
receive some profit. However, whenever
profits exist there is a tendency for the
total output of the industry to expand.
After all, everyone would like to share in
the wealth. And as total output expands,
the price of the product will fall.

As prices fall, the smaller, inefficient
firms try to expand in order to lower per-

unit costs. Very large firms may have to
contract in an effort to remain competi-
tive. The results are that all firms tend to
converge on a single, most efficient size

Cochise County
KAWT, Douglas-Check local listings
KWCT, Willcox - Mon. thru Fri.,

7:45 a.m.

Coconino County
KCLS, Flagstaff - Tues.

8:20 a.m.
KGLS, Flagstaff (Home

Thurs., 9:45 a.m.
KPGE, Page - Fri., 2 :30

Graham County
KATO, Safford - Sat., 9:30 a.m.

Maricopa County
KTAR, Phoenix - Mon. thru Sat.,

5:30 a.m.
KUPD, Phoenix - Mon. thru Sat.,

5:30 a.m. and 12:25 p.m.
KPHO, Phoenix - Mon. (cotton re-

port) 12:40 p.m.; Thurs. (dairy and
livestock report) 12 :40 p.m.

Navajo County
KDJI, Holbrook - Tues., 12:45 p.m.

Pinal County
KPIN, Casa Grande - Mon. thru Sat.,

6:55 a.m.; Mon. and Fri., 9 :30 a.m.; Ak
Tues., Thurs. and Sat., 12 :20 p.m.;V
Fri., 5:00 p.m.; Sat., 7:00 a.m.

Santa Cruz County
KNOG, Nogales - Mon., 6:30 a.m.

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

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

Fri., 5:35 a.m.
Yuma County

KYUM, Yuma - Mon. thru Fri., 6:25
a.m.

and Thurs.,

Agent) -

p.m.

of operation. Because of the many vari-
ables present in real life, this theoretical
optimum is never attained by all firms,
but the tendency is still there.

Varied Managerial Ability
One major modification of this tend-

ency is that managers have different abil-
ities. While the cost curve may turn up
for the typical manager in the industry,
some managers of above average ability
may expand production without sacrificing
efficiency. Such a situation is illustrated
by Curves 2 and 3 in the graph. For these
managers, the size of the firm is indeter-
minant. Once their firm has reached a
certain minimum size, it may be expanded
or contracted at will without affecting
per -unit costs. The only restraint on ex-

( continued on next page)
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(continued from previous page)
pansion is the owner's ability and desire
to bear additional risk.

These theoretical concepts formed the
basis of a recent study of Arizona's dairy
industry. Detailed information was gath-
ered on each input of the productive
process by a farm survey of 37 central
Arizona dairies. Supporting price and
cost data were obtained from business-
men and others working with and selling
to dairymen.

The objective was to determine the
least -cost sizes for Arizona dairies. Once
these sizes were known, one could make
inferences about the industry's future
pattern of growth.

Selected results are set forth in the
graph. Curve 2 shows the cost of pro-
ducing a hundredweight of milk in alter-
native sizes of dairies under the assump-
tions of above average management if
average production per cow is equal to
9,500 pounds of milk per year. Both
implicit and explicit costs are included.
That is, such costs as depreciation of
buildings and equipment and interest on
invested capital are included, as well as
direct costs such as feed and labor.

Curve Two Losing Money
Not even the most efficient operators

depicted by Curve 1 are covering all of
their costs. Only by living on their depre-
dation and /or by accepting little or no
return on their capital investment can
they remain in business.

Curve 3 depicts the costs of 12,000 -
pound dairies with above average man-
agement. With a price for milk of about
$4.85 per hundredweight, herds of above
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85 cows are covering all costs and in
addition receiving a return for manage-
ment. Smaller herds cannot make a profit
even with this high level of production.
Therefore, there is a tendency to expand
to at least 85 cows; further profits may be
obtained by expanding to 150 or more
cows.

While the costs depicted by Curve 3
are possible, only a few Arizona dairy -
men are achieving this level of efficiency.
Curve 1 presents the typical case. Small
dairies typically have low average produc-
tion in addition to high investment costs.
Costs drop rapidly as average production
increases and fixed costs are spread over
more units of output. Typically, the min-
imum cost unit is around 300 head.
Thereafter, management problems (in-
cluding both feeding difficulties and
lower production per cow) cause per -unit
costs to rise.

150 -Cow Unit Efficient
Conclusions from this analysis are that

even inefficient operators can lower per -
unit costs by expanding their herd size to
150 cows. Therefore we may expect the
many Arizona herds with less than 150
cows to attempt expansion. Since not all
operators will wish to expand, or be able
to expand, many of these small herds will
be absorbed by other operators during the
expansion process.

The better operators will find that they
can produce just as efficiently with more
than 150 cows as with only 150 cows.
These operators may expand as they wish.
Thus, the prevailing tendency will be to
have 150 cows or more.

However, many operators attempting
expansion beyond 150 cows will encoun-
ter management difficulties. Today's price-

U.S.D.A. Sees Upswing
In Nation's Agriculture

U. S. agricultural policies and programs in
1961 -62 have produced a decided upswing in
the agricultural economy, with benefit to
farmers, businessmen and consumers.

Farm income is higher, food prices are
stabilized, farm assets are higher, agricultural
exports are at a new high. We are sharing
more of our abundance at home and abroad.

Surplus grain stocks have been reduced. Crop
production is more in line with needs. Our
soil, water and forests are better protected,
and a revitalized rural renewal program is
surging ahead with new life.

Farm Income Higher
Net farm income in 1961 was $12.8 billion,

$1.1 billion higher than 1960 - highest net
income since 195 3 - and expected to stay at
this level in 1962. Gross farm income increased
from $38 billion to $40 billion - almost $2
billion more in spending power.

Net income per farm rose from about $2,960
in 1960 to $3,360 in 1961 - up 131/2 %.
Hourly returns rose from 83 cents to 99 cents
an hour for all farm labor and management.
A small part of this reflects a change in census
definition.

Food Prices Stable
Food prices remained relatively stable. Food -

at -home prices rose less than 2% from 1960 to
mid -1962. All food prices rose 2.4 %, the same
as the entire Consumer Price Index. We spend
less of our take -home pay for food than ever
before - about 20% in 1962 compared with
26% 15 years ago. We spent the same propor-
tion in early 1962 as early 1961 - 19.7 %.

Food is safe and wholesome. USDA inspect-
ed 40.5 billion pounds (liveweight) of meat in
fiscal 1962 compared with 39.4 billion pounds
in 1961. Condemned as unwholesome in 1962
were 320 million pounds. Inspected poultry
increased from 7.5 billion pounds (liveweight)
in fiscal 1961 to 8.1 billion pounds in 1962.
USDA condemned as unwholesome 188 mil-
lion pounds of poultry in 1962. Meat, poultry,
dairy products, fruits and vegetables also are
graded to enable consumers to know quality
of food purchased.

Farm Assets Higher
Farm assets showed a good gain also. Total

agricultural assets were about $200 billion in
1959, 1960 and 1961, with a big jump to $207
billion in 1962.

-USDA News Letter

cost squeeze will not allow inefficiency.
Therefore, these operators will tend to
reduce their herds to the number that
they can handle efficiently, or else go out
of business. Thus, the majority of Arizona
dairies can be expected to stabilize at
around 150 to 200 head of cows.

We can now answer the two questions
posed in the opening paragraph of this
article : Farms get bigger and fewer in
order to gain cost efficiency; and, at least
in dairying, since the majority of Arizona
dairies now milk less than 150 cows, we
may expect the trend toward larger and
fewer farms to continue.

For further details see: Martin, William E.,
and James S. Hill, Cost -Size Relationships for
Central Arizona Dairies. Arizona Agri. Exp.
Sta. Tech. Bul. 149. Sept. 1962.



PHOTOS ...1962 FF LI
R

THE HIGHEST HONOR given to a mem-
ber at the 1962 FFA Leadership Confer-
ence on The University of Arizona cam-
pus in Tucson was the title of State Star
Farmer, which went to Danny Pearce of
Coolidge High School. Left to
right, in the photo, are Jack Dumond,
principal of Coolidge schools; Danny and
his mother, Mrs. Catherine Pearce; and
William McConnell, superintendent of
the Coolidge school system.

THESE YOUNG MEN will be responsible
for the broad range of educational activ-
ities sponsored by the Arizona FFA Asso-
ciation for 1962 -63. From left to right

they are: Leland Barney, treas-
urer, Safford; Leonard Rhodes, reporter,
Avondale; Don Varney, 4th vice -president,
Glendale; Larry Lemke, 5th vice- presi-
dent, Yuma; Keith Flake, president,
Snowflake; John Mangum, 2nd vice- presi-
dent, Douglas; Wade Petersen, secretary,
Wellton; and Ronnie Laughlin, 3rd vice-
president, Coolidge.



DER$HIP CONFERENCE

DR. GEORGE E. HULL, director of the
Agricultural Extension Service at The
University of Arizona, explained career
opportunities in teaching, extension,
agricultural research and related fields,
at a breakfast program for
Future Farmers interested in a college
education in agriculture. The UA chapter
of Alpha Tau Alpha, national professional
fraternity for agricultural education,
sponsored the program.

MINGUS UNION HIGH school's winning
FFA Dairy Cattle Judging team won a

trip to the national contest at
Waterloo, Iowa, as Lynn Sharp, Mesa,
presented the group a $250 check from
the United Dairymen of Arizona. Left to
right: Charles Van Meter, teacher and
coach; Tom Rhaton, Gary Campbell, Bob
Parker, the team members, and at ex-
treme right, Mr. Sharp.

AMONG MANY RECIPIENTS of educa-
tional awards at the 1962 FFA Leader-
ship Conference was James Accomazzo
of Tolleson High School, who was named
Star Greenhand of Arizona. Left to right:
<---W Clair Decker, teacher of
agriculture at Tolleson; James, and his
parents, Mr. and Mrs. Mark Accomazzo
of Laveen.



Letting Grass

Take the Mud

Out of Water

L. G. Wilson and C. Brent Cluff

During artificial ground water recharge,
removal of suspended sediment is neces-
sary, if high intake rates are to be main-
tained.

Sediment may be reduced by using
coagulating agents in conjunction with
settling basins, but this method is expen-
sive. A more economical method, which
appears to be equally efficient, consists of
passing muddy water intended for re-
charge purposes through grasses or
legumes. The idea that this method
might provide effective filtration occurred
when observing how suspended sediment
in Gila River water was reduced during
irrigation of alfalfa near Safford.

Unique Trial At Safford
To get specific information on the ef-

ficiency of this method a 41/2 acre plot is
being used on the Safford Experiment
Station. It is hoped that experiments will
give us the following data:

1. Filtration efficiency of various
grasses and one variety of al-
falfa at different stages of
growth.

2. Length of run needed to remove
sediment.

3. Effect of flow rates on filtration
efficiency.

4. Effect of prolonged flooding on
filtration efficiency.

Dr. Wilson is an assistant hydrologist and
Mr. Cluff a research associate, both in the
Institute of Water Utilization.

MR. CLUFF, AT LEFT, holds up samples of water in two milk bottles. That at left
was taken from the head ditch, that at right from a point 1,000 feet down the
bermudagrass border strip. (Photo by Dr. Fred Turner, Jr.)

Water must be carefully saved, in this water- hungry Southwest.
However, water saved in above -ground ponds is quickly lost through
rapid evaporation. One answer is the recharge of ground water sup-
plies. But surface water runoff from rains can be loaded with bits of
soil, too muddy to pour back into recharge wells. Experiments at
Safford, and reported here, are a unique test to learn if pasture grasses
can help solve this problem. We know of no other similar tests being
made anywhere, which makes this University of Arizona experiment
of intense interest to all the water- scarce parts of the world.

5. Per cent of water moving over
border strips.

6. Change in organic matter con-
tent of water as it passes
through grasses.

7. Ability of various grasses and
legumes to withstand prolonged
periods of submergence.

8. Mechanisms responsible for
sedimentation.

Eight border strips, 25 feet wide and
1,000 feet long, were constructed, each
separated by two -foot ridges. Seven of
the border strips, for the filtration studies,
were seeded as follows : Goars fescue,
Panicum Coloratum, Blue Panic Grass,
coastal Bermuda, common Bermuda, Vine
Mesquite, and Lahontan alfalfa. The
eighth border strip, for the submergence
studies, was subdivided into smaller plots
and seeded to a variety of grasses and
legumes.

Water. is applied and metered to the
border strips by use of two -inch siphons.
The relative degree of turbidity of water
samples from the head ditch and the field
is estimated by a Jackson candle turbidi-
meter. (This device is used to measure
the length of light path necessary to cause
the disappearance of the light from a
standard candle, when viewed through a
rosily" water sample in a glass tube.)

The amount of organic matter in the
water samples is also measured.

First Trial Showed Results
In a preliminary experiment in the

summer of 1961, the turbidity of water
was followed as the front moved through
four border strips. In this test coastal
Bermuda and common Bermuda were
more effective than either Panicum Colo-
ratura or Lahontan alfalfa in reducing
sediment. For a flow rate of five gallons
per minute per foot of width of plot, a
length of 700 feet produced a water with
a low enough sediment load to be safe
for recharge purposes. Tests showed no
increase in organic matter in the water.

The second experiment, a year later,
was of 26 -hour duration. Lessened turbid-
ity was observed as the water moved
through five border strips, and at various
distances down the strips during sub-
merged flow. This test showed that the
two Bermuda grasses were more efficient
than the two panic grasses or Goars fescue
in removing sediment. Coastal Bermuda
was slightly more efficient than common
Bermuda. The photo on this page, show-
ing samples of water - first from the
head ditch then from 1,000 feet on down
the coastal Bermuda strip - gives visual
proof of the amount of sediment re-
moved.A length of 700 feet was suffi-
cient to reduce sediment to a safe level
for recharge purposes.

During prolonged flooding, filtration
efficiency gradually decreased. This was
more noticeable in common Bermuda
than in coastal Bermuda.

What is Flooding Tolerance?
Experiments at Safford have not yet

tested the ability of the grasses to with-
stand flooding. California studies have
shown that Bermuda grasses are quite
tolerant of prolonged flooding.

We believe the two experiments re-

ported here have shown that grasses may
be used to reduce the sediment load of
water to a safe level for recharge pur-
poses, and that coastal Bermuda and com-
mon Bermuda are most effective for this
use. Future studies will seek more an-
swers to the eight objectives cited at the
beginning of this article.

(Cooperating with the Institute of Water
Utilization on these investigations were the de-
partments of Agronomy and Plant Breeding,
and the Plant Materials Center. The authors
would like to acknowledge the contribution
made by R. M. Jorden and G. E. Maddox in
setting up the experimental plots and conduct -
ing the first experiment. Cooperation of Dr.
Fred Turner, Jr., superintendent of the Safford
Experiment Station, is also gratefully acknowl-
edged.)
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Safflower, one of man's oldest crops, appears to have found
a new home. It shows promise of becoming one of Arizona's

/ major field crops. From an insignificant 325 acres in 1959, the
acreage has increased to the 60,000 or more acres harvested in
1962.

AriZona's New Glamour Crop
D. F. McAlister

It is estimated that the average safflower
for Arizona from the 1962 harvest will be between
2,500 and 3,000 pounds per acre. The range in yields
reported has been from zero for a few unharvested
fields to over 5,000 pounds per acre. The extremely
high yields reported were from skip-row plantings
where the outside safflower rows could take advan-
tage of the moisture and fertility of the skip area.
Some yields of over 4,000 pounds per acre were
reported from solid plantings.

Good Despite Late Plantings
The 1962 safflower yields were sur-

prisingly high, considering that a con-
siderable portion of the reported acreage
was planted after the recommended date
for planting. The unseasonably cool
weather during May was especially fa-
vorable to late plantings. Usually, the
warm weather in May stops vegetative
growth and the yield from late planting
is reduced.

There are several reasons why safflower
is well on the way to becoming a perma-
nent crop in Arizona. Of prime impor-

Dr. McAlister is head of the Department of
Agronomy.
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tance, safflower is best adapted to arid and
semiarid areas. Because of disease and
harvest problems, this crop does not do
well in the more humid parts of the
world.

Also, of special importance to a new
crop, there is a good market for safflower
oil. Safflower oil is chemically unique
among natural oils in that it is composed
mostly of unsaturated fatty acids - 73
percent or more of linoleic acid, about 20
percent oleic acid and only 6 to 8 percent
of saturated fatty acids. With such a
composition, safflower oil has excellent
potential for industrial use in paints and
varnishes and as an edible oil.

Madison Avenue Boost
There is little doubt that the recent

publicity given to the use of "unsaturated

THE AUTHOR MEASURES height of an
excellent field of Gila Safflower in the
Salt River Valley.

fats" in the human diet has resulted in a
very favorable marketing status for saf-
flower oil. Prices paid to Arizona saf-
flower growers have increased from about
$70 per ton in 1958 to as much as $ 100
per ton in 1962.

Another reason for the ready accept-
ance of safflower by Arizona farmers is
that it can be grown without additional
capital investment in equipment. The
machinery and cultural methods used for
existing crops can readily be adapted for
planting, cultivating and harvesting saf-
flower. This crop also fits well into the
cropping scheme for most Arizona farm-
ers, being grown as a winter crop in the
southern counties and as an early summer
crop at higher elevations in the state.

No Processing Problem
Still another favorable part of the

environment for safflower in Arizona is
that the same mills that crush cotton seed
can be adapted to processing safflower
seed. Since the establishment of acreage
restrictions on cotton, our cottonseed
mills have been operating far below
capacity. Lack of processing facilities is
often a serious obstacle to the develop-
ment of a crop such as safflower in a new
area. It is well known that the cost of
shipping a bulky farm product such as
safflower seeds long distances for process-
ing greatly reduces the net returns to the
grower.

Arizona safflower growers are also for-
tunate to have the variety Gila, which is
a well -adapted, high -yielding variety with
a good oil content. Perhaps more impor-
tant, Gila is resistant to Phytophthora
root rot, a fungus disease which occurs
naturally in many of Arizona's farm soils.
Excepting possibly U.S. 10, the other
safflower varieties available are either not
adapted or else susceptible to the strain
of this disease found in Arizona.

The safflower research program spon-
sored jointly by the Arizona Agricultural
Experiment Station and the U. S. Agricul-
tural Research Service developed the Gila

( continued on next page)



Greenlee County Safflower Looks Good

This vigorous field of safflower near
Duncan, Ariz., is getting scrutiny from
the experts.

Left to right: Harold Young, a federal
safflower worker; Wilbur Lunt, farmer on
whose farm the crop is being grown;
Norris Gilbert, U. S. Department of Agri-
culture safflower investigator; and at ex-
treme right Ernest Foster, Greenlee
County extension agent.

Dr. Fred Turner, U of A experiment
station superintendent at Safford, took
the above photo in July, 1962. The crop
was expected to yield a ton and a half
to two tons per acre of the precious
oilseed.

(continued from previous page)

variety in 1958. It also made possible rec-
ommendations for the cultural practices
presently used in growing this crop.

Seek Thin -Hulled Variety
Many new developments will result

from research now in progress. The im-
mediate goal of the Experiment Station
safflower project is to develop a variety
with a thin seed hull. Seeds of all present
commercial varieties have a thick hull
which must be removed by processors
before oil extraction if a high protein
content meal is produced. Even with
present processing equipment, removal
of the hull before processing is some-
times difficult.

When the oil is removed from seed of
the present varieties without decorticating
(removing the hulls) the resulting meal
has a protein content of only 18 to 21
percent. Meal from decorticated seeds has
a protein content of 40 percent or more,
and is much more valuable as a supple-
ment for livestock, dairy and poultry
feeds.

In 1955 Dr. D. D. Rubis of The Uni-
versity of Arizona discovered a mutant
strain of safflower which has an almost
paper -thin hull on the seed. Unfortunate-
ly, the plants produced from this mutarn.
parent were weak- stemmed and low in
yield. The transfer of the thin -hull char-

acteristic to a commercial variety is nearly
completed. When the new thin- hulled
variety is in production, the processor will
no longer need to remove the hull from
safflower seed to produce a high protein
meal.

Seek Other Goals
Progress is being made in other objec-

tives of this experiment station's safflower
breeding program. Principal areas of
emphasis include the development of
varieties which have a higher yield, more
oil and more disease resistance. Signifi-
cant progress is also being made in the
development of hybrid safflower, a goal
in most plant breeding programs where
the advantages of hybrid vigor are not
already being realized.

The great variation in safflower yields
in Arizona in 1962 indicates the need for
expanded research. It is also possible
that many growers are not carrying out
the best cultural practices already known
for this new crop. However, if present
trends continue, safflower probably will
find a permanent place in Arizona's
agriculture.

Circulars
148 (Rev.) - Fruit Insect Control

Hints
149 -In Furniture, the Finish Counts
160 (Reprint)-Tailor Your Draperies
206 -An Easy Way to Iron a Shirt
267 Balanced Nutrition for a Healthi-

Snowflake Site
Of Northern
Arizona Field Day
Robert V. McKnight

Northern Arizona farmers recently
learned more about irrigating efficiency,
control of tansy mustard and bindweed,
alfalfa, grain sorghum, and hybrid corn.
Scene was the farm crop field day of
The University of Arizona at Snowflake.

University of Arizona agricultural
scientists said that since agriculture in
northern Arizona is closely interwoven
with livestock and dairying, hay, pasture
and silage crops are most important there.

"Forage crops are especially suited to
higher elevations of Arizona where win-
ter temperatures are low and the growing
season is short compared to southern Ari-
zona," they added. Visiting farmers
toured the Snowflake station, examining
various varieties of alfalfa, sorghum, and
corn.

Area Has Special Problems
"There are special problems in north-

ern Arizona because of great differences AL
in climate and soil in the irrigated valleys
of these higher elevation areas," explained
Dr. D. F. McAlister, assistant director,
U of A Agricultural Experiment Station.

Problems concerned with controlling
tansy mustard in alfalfa and field bind-
weed in both crop and non -crop land
were outlined by Dr. K. C. Hamilton,
U of A agronomist.

"Tansy mustard is a fairly serious an-
nual weed in the first cuttings of alfalfa
in several high elevation counties," he
said.

"Most farmers ignore the weed, since
( continued on next page)

The author is an information specialist in
the Agricultural Extension Service.
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( continued from previous page)
they get as much for hay containing
weeds as for clean hay," he added.

Weedicide Recommendations
Extension tests indicate that diuron

probably will remove the mustard when
applied very early in the growing season.
For many years, 2,4 -D was recommended
for control of field bindweed (often called
morning glory) , but control has been
only partly successful. Hamilton advised
that TBA may now be used to destroy
small patches of bindweed. After apply-
ing TBA, land should be cultivated and
irrigated.

The value of hardy alfalfa varieties for
northern Arizona was emphasized by Dr.
Martin Massengale, U of A agronomist.

"Based on limited data and farmer
experience," Massengale explained, "we
feel that farmers in northern Arizona do
need alfalfa varieties that have winter
hardiness." Some years the non -hardy
varieties do well, but not every year, he
said.

'You have to consider hay yields for
the entire year, rather than just how good
the non -hardy varieties look in the spring
and fall," he explained.

"Winter -hardy varieties generally take
rougher treatment," he went on, "and
you get by with cutting alfalfa a little
later in the fall and earlier in the spring."

Yield data at Snowflake has shown
higher yields with Ranger and Vernal
varieties than with Lahontan, both in
1961 and for the first two harvests in
1962.

Discusses Corn Trials
Results of hybrid corn tests at Snow-

flake and in the Chino Valley were out -
lined by Dr. Robert Dennis, U of A
Extension agronomist.

"Most corn in northern Arizona is
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PHOTO AT LEFT, above, shows Dr. Lee
Stith (right) discussing a sorghum physi-
ological study during the Snowflake field
day. Stith is a UA plant breeder specializ-
ing in sorghums. Listening to him are
Dr. K. C. Hamilton (left), agronomist spe-
cializing in weed studies, and Leonard
Isaacson (center), county extension
agent for Apache County.
PHOTO AT RIGHT SHOWS a demonstra-
tion of irrigation efficiency in different
soil types. Left to right: Dr. D. F. McAlis-
ter, assistant director of the UA Agricul-
tural Experiment Station; Al Halderman,
Extension Service agricultural engineer;
and Dr. Martin Massengale, UA agrono-
mist specializing in forage crops. Photos
taken at the Snowflake field day by Bob
McKnight.

grown for silage purposes," he explained,
"and hybrids requiring 110 days or more
to mature have, in general, given best
results."

Emphasizing the importance of plant
population, he said in higher elevations
best yields probably will be obtained us-
ing 18,000 to 19,000 plants per acre.

"To have such a stand there must be a
plant on the average every nine inches in
the row when 36 -inch rows are used," he
added.

Of forage sorghum, Dr. Lee Stith,
U of A plant breeder, listed five varieties
which he said "show the best all- around
adaption at both Snowflake and Chino
Valley considering lodging, maturing,
and yield." These were DeKalb FS-1A,
Lindsey 92F, Lindsey 101F, Northrup
King 145 and Northrup King 300, he
added.

Know Your Soil
The importance of the kind of soil a

farmer has and how this affects irriga-
tion efficiency was cited by Al Halder-
man, U of A Extension agricultural
engineer. "With sandy soil, irrigation
water goes in rapidly, and some is wasted
down below," he said, "while with a fine
clay textured soil, it will take more water
and it will penetrate much slower."

National Forests
Big Arizona Asset

The federal government is by far the biggest
land owner in Arizona. It controls about 54
million acres of which 32.5 million are owned
outright and 21.5 million are Indian reserva-
tion lands held in trust. Privately owned and
state owned lands combined account for 18.7
million acres or 26% of the state total.

The biggest share of Arizona's federal
owned land consists of seven national forests
which are the source of most of the present
usable water yield available to Arizona. These
forests also provide recreation, hunting and
fishing, forage for livestock, and a commercial
timber crop.

National Forests in Arizona
No. of No. of

Forest Acres Forest Acres
Apache 1,190,068 Prescott 1,247,622
Coconino 1,800,786 Sitgreaves 768,994
Coronado 1,724,147 Tonto 2,894,314
Kaibab 1,718,043

Total 11,343,974
Like other federal properties, national forest

lands are not subject to local taxation, but one -

fourth of all their revenues is returned to the
counties in which they are located, to be used
for schools and roads. Over $500,000 was
turned over to Arizona in fiscal year 1961 -62
and over $700,000 in the preceding twelve
months.

Outdoor recreation represents the fastest
growing use of the national forests in Arizona.
There were over five million visits to these
lands in 1961 compared with only about one
million visits in 1950. As a result, recreation
is now a major industry in Arizona. Residents
and out of state vacationers combined spent
over $40 million in 1961 on hunting and fish-
ing alone.

Forage for livestock is also an important
national forest product. About 145,000 cattle
and 67,000 sheep graze in the forests under
paid permits held by local ranchers.

Another economic benefit that the national
forests provide involves the harvesting of
unwanted small trees. Southwest Forest Indus-
tries' new paper and pulp mill at Snowflake
obtains most of its supply of pulpwood from
this source. Without a perpetual store of raw
material for continuous operation, the mill
would not have been built.

In addition, the national forests in Arizona
are the source of most of the mature timber
utilized by the state's lumber industry. Timber
is sold under competitive bid, and in recent
years production has been as high as 225 mil-
lion board feet.
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Ivan J. Shields and G. A. Gries

A British general com-
plained after his first skir-
mish with Indians, "You
can't fight an enemy you
can't see." Arizona's cot-
ton growers and scientists
had a similar complaint
this year. They can't fight
"flat square" because
they don't know what
causes it or where it may
show up.

Dr. Shields is Extension Plant Pathologist
and Dr. Gries is head of the Department of
Plant Pathology.

IN THE PHOTO, the hands are holding
two cotton squares, the top square "flat,"
and the lower square normally filled.

A normal flower bud of cotton is en-
closed by three bracts. This complete
structure is called a square. In Arizona
this past season some of the cotton flower
buds failed to form, so that the bracts
were empty or blank. As the bracts con-
tinued to grow in the absence of flower
parts they often became elongated and
flat, with two bracts usually much larger
than the third. These two bracts became
tightly pressed together giving rise to the
descriptive term "flat square."

First Reported Last June
About the middle of June, several

fieldmen noted this deformity on Delta -
pine cotton in a field near Marinette,
northwest of Phoenix. Two or three
bracts were in the usual position but
flower parts were lacking.

Later that week J. H. O'Dell and
James Carter, county agents in Maricopa
County, were called to diagnose the prob-
lem. Because a few insects were in evi-

dence, they sought the opinion of Exten-
sion Entomologist Leon Moore.

Due to absence of feeding punctures,
and no tendency for the flat square to
shed, Mr. Moore felt that the cause was
not insect injury. Flat square samples
were taken to The University of Ari-
zona's Department of Entomology to
check further into the possibility of in-
sect or mite injury. No pests or feeding
injury were found. Meanwhile more
fields were located with the same prob-
lem.

Over 15,000 Acres Affected
In response to a survey conducted by

the Extension Plant Pathologist, reports
of flat squares were received from all cot-
ton areas in Maricopa County; from Cool-
idge, Eloy, Casa Grande, and Stanfield
in Pinal County; from Marana and the
Avra Valley in Pima County; and from
Cochise and Santa Cruz counties. In Mari -
copa County 4,000 a:res were seriously
affected and it was a decided problem in
10,000 additional acres. Another thou-
sand acres were affected in Pinal, Pima,
Santa Cruz and Cochise counties. It was
moist prevalent in an area northwest of
Phoenix, particularly the Deer Valley
and Beardsley areas.

It was found on most varieties to some
extent, but was most severe on Delta -
pine. Several fields had large areas where
90 percent of bottom and middle crop
were lost. Most of these set a heavy
top crop during August. It was most pro-
nounced in the more vigorous growing
plants in an affected field. In sandy hot
spots or where cotton was short, flat
squares were not evident.

While it was more common and severe
in the earlier plantings, it was also found
in some fields planted as late as June 1.
Flat squares were still being formed in
September. It was more prevalent in the
fringe areas of the irrigated valleys, where
the cotton was closer to the open desert,
and where the irrigation water was sup-
plied by pumps.

Symptoms Most Evident
In plants having flat squares, a num-

ber of other abnormalities were frequent-
ly present.

Proliferation. Extra lateral branches
were formed on some affected plants.

Two or three fruiting branches or
leaves grew out from each node. The
bracts were frequently multiple, with only
a keel or three to six additional bracts.

Shortened Internodes. On some plants
where this proliferation occurred, the in-
ternodes were severely shortened. The
plant might be only half the height of
its neighbors. The most extreme stuntin
appeared at the growing tips. Often
strong lateral branches grew from near

(continued on next page)
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PORTION OF COTTON plant with leaves
removed to show some of the growth
abnormalities associated with flat square.
Note that the terminal buds have failed
and have been replaced by strong but
barren laterals.

(continued from previous page)
the base and rose as high as the termin-
als, giving the plant a flat -topped charac-
teristic.

Thickened Stems. In these shortened

1)
plants, the stem became thickened and
swollen at the nodes, assuming at least
twice its normal size.

Tall Plants, Too. In other plants, the
internodes appeared normal or maybe
slightly elongated.

Leaves Are Distorted
Leaf Deformity. In many fields where

flat squares were evident, the leaves had
wide sinuses, not unlike a 2,4 -D effect.
The middle "lobe" of the leaf was fre-
quently reduced in its width and the
veins in these lobes had a varicose appear-
ance.

Flower Deformity. In many flat squares
no flower parts formed, but all degrees
of partial formation were present up to a
larger than normal flower. In some cases
the flower bud was pointed. In other
cases, the formation of one calyx and
petal were arrested, and the flower bud
opened only on one side. Partially opened
flowers might have all the stamens on
one side and the stigma on the other.
Often the style was recurved.

Disturbed Physiology
All of the symptoms associated with

flat square suggest a persistent growth
effect induced by some agent or condition
early in the development of the plants.
In areas where the problem was most

g severe, this apparently occurred in late
, May or early June. The nature of the

agent which caused the disturbed physio-
logical condition to develop is not known.
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No one knows whether flat
square will be serious next year or
even whether it will appear at all.
Researchers and extension special-
ists hope they will be ready with
some of the answers.

A variety of possible causes has been
suggested. At present it cannot be asso-
ciated with any cultural practice, such as
cropping history, or fertilizer or pesticide
applications. Cotton plants grown from
the same seed lot developed flat squares
in one field and were entirely normal in
another, suggesting that it is not a seed-

borne problem.

At first it was thought that the ab-
normal spring weather in 1962 might
have induced an imbalance in the growth
hormones of the plants, but as flat squares
were subsequently found in fields planted
as late as June 1, this theory was weak-
ened. In the belief that this disturbance
might be related to "crazy top ", several
growers applied sprays of urea, choline
or gibberellic acid. None of these were
effective. One affected cotton field which
was accidentally exposed to 2,4 -D con-
tinued to produce flat squares at the same
rate as before. That the condition was
not due to a minor element deficiency
was clearly shown by one commercial
company which established elaborate field

tests in fields with severe flat squares.
Possibilities that insects or a virus dis-

ease might have triggered the abnormal-
ity have not been completely eliminated
and are being investigated.

Studies in Progress
University of Arizona and U. S. De-

partment of Agriculture research person-
nel, both in Tucson and at The U. of A.
Cotton Research Center, are continuing to
study the problem. Once the cause of flat
square is known and the abnormality
can be reproduced at will, it should be
easier to avoid the problem or to develop
control measures.

Botanists are studying the abnormal
tissues microscopically, hoping to pin
down the stage of growth at which the
condition was triggered. The plant path-
ologists are attempting to prove or dis-
prove whether a virus or other type of
disease agent is involved. Plants are being
grown under abnormal environments in
an attempt to try to duplicate some or all
of the symptoms.

To determine whether insects are re-
sponsible, the entomologists are subject-
ing plants to insect attack at various early
growth stages. Insecticide trials starting
at the time of emergence next spring may
indicate whether insects not now sus-
pected of damaging cotton may be
involved.

New Voc- Agriculture Teachers Start Out

f "10:4 ^

These future teachers of vocational agriculture were all smiles as they left
The University of Arizona campus to begin their work as student teachers inArizona high schools.

The first phase of their work was completed September 12. During April andMay of 1963, they will return to their practice schools for further teaching experi-ence.
Left to right: Scott McEuen from Thatcher, teaching at Willcox High School;David Parks from Prescott, teaching at Douglas; Lou Burleson from Tucson, teaching

at Coolidge; Denton Barney from Duncan, teaching at Benson; James Claridge fromSafford, teaching at Tolleson; Phillip Lewis from Coolidge, teaching at Amphitheater,Tucson; Charles DeSpain from Navajo, teaching at Casa Grande. These men areseniors in Agricultural Education at The University of Arizona.
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Agricultural Sciences building (above) ,
a new addition to The University of Ari-
zona campus, houses seven departments
of the College of Agriculture.

The new building is divided into two
main areas. On the left the two -story
structure houses classrooms and class
laboratories where students will center
most of their activities. The large build-
ing at the right and rear houses on one
side of the dividing hallway offices for
the faculty and staff of the seven depart-
ments.

Across the hall from the offices are the
laboratories for the faculty and graduate
students to conduct the as many as 100
projects consisting of up to as many as
two or three dozen experiments in each
project. Departments housed in the new
building are: Agricultural Biochemistry,
Agricultural Chemistry and Soils, Animal
Pathology, Animal Science, Botany, Dairy
Science, and Poultry Science.

The new building will be dedicated
Dec. 6 in an open house ceremony ex-
pected to attract agricultural and non-
agricultural people from throughout the
state. At the same time the Arizona Cattle
Growers Association will hold its annual
meeting in Tucson.

The new $1,280,000 building has 62,-
000 square feet of floor space devoted to
laboratories, classrooms, and offices. Of
this sum the National Institute of Health
contributed $267,626 and the National
Science Foundation $58,000. Until about
1950 the old Agricultural building was
adequate, with its assignments of class-
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rooms and laboratories. But, as time
passed, the classes and laboratories were
cut up into office space to house personnel
because the old laboratory facilities were
totally inadequate. Hallways in recent
years began to fill up with storage items
which created several fire hazards.

The new facilities incorporate safety
features to reduce the hazards to research-
ers - still one of the most hazardous
occupations from the standpoint of safety
to personnel. New chemicals are more
dangerous, and the new facilities are de-
signed to reduce the potential hazards as

much as is presently possible.
Typical laboratory for the new Agri-

cultural Sciences building is shown below.
At left in the inner room is Mrs. Juliag
Bailey, research associate in the tissuell
culture laboratory. In the foreground are
Elizabeth Henthorn, research associate
and graduate student; and Neil Scott
McNutt, graduate fellow.

This is one of the laboratories where
work is done on the problem of human
arthritis and identification of the inclu-
sion bodies in the human cell tissue
characteristic of arthritis.



Landscaping the Nerv Agricultural Science Building

Joseph S. Folkner
BELOW, VIEW OF area between two
and four story units. Note overhead
walks protecting plants underneath from
cold.

The University of Arizona campus is
noted for its beauty. This has been ac-
complished over the years by a series of
administrations and a continuing partici-
pation by members of the faculty of the
College of Agriculture in directing the
landscape developments.

There are two dominant design themes
on the campus. One is the architectural
red brick buildings and the other a land-
scape theme continuity dominated by
various species of palms.

All Campus is a Laboratory
The campus since 1900 has been a vast

experimental planting. As each new
building has been completed, the land-
scaping about it has consisted of a num-
ber of plants known to grow well here
and species which were purely experi-
mental. As is usually the case, some died
and others thrived. These efforts have
provided much information for the peo-
ple of Tucson and the nursery industry of
the state. Today, after 62 years, there are
109 species of shrubs, 59 species of trees
and 48 Southwestern specialties on the
campus.

The new Agricultural Sciences Build -
ing has been landscaped in this tradition,

I

The author is an assistant professor in the
Horticulture Department.
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with the expressed aim of adding to this
knowledge. This building is a challenge
in that it is really two buildings connected
by overhead walks, exposed stairways
and, in lieu of a hallway, a suspended
walk around the face of one unit.

Makes Planting Problems
The structure consists of two units

oriented east and west. The north unit is

a two story structure and the south unit
four stories. This relationship plus the
overhead walks and exposed stairways
creates a series of microclimates. These
microclimates vary from areas completely
shaded and protected from cold tempera-
tures by overhead structures to fully ex-
posed warm areas which will be protected
in winter from winds.

The warmth of the sun during the
winter day will be absorbed by the large
masonry structure and radiated at night,
forming a warm blanket of air near the
building protecting the more tender sub-
tropical type plants.

The planting is so designed that should
certain of the experimental plants not
live, either due to summer heat and expo-
sure or winter cold, proven plants are
interspersed and will complete the desired
effect.

The plant list embraces species not
necessarily grown in Tucson but which it
is hoped will survive our temperature
extremes if given the proper microclimate.
After several years of observations per-
haps the College of Agriculture will be
able to recommend new plants for plant-
ing under certain specific conditions.

SUBTROPICAL PLANTS, in the photo be-
low, are in an area underneath the stair-
way, thus protected from direct sun and
cold, yet having free air movement.



You can have the climate of
Canada or Central America -
and not step outside Arizona.
This data regarding frost -free
seasons, prepared by Prof. H. V.
Smith of this college, illustrates
Arizona's variety of climates.
Contrast, for example, the aver-

age of 120 frost -free growing
days at Flagstaff with the 320
frost -free days on the Yuma
mesa. Map shows average date
of last frost in the spring, first
frost in autumn, and frost -free
season between. (Map prepared
by Al Hesselberg)

Kingman

Apr 10; Nov 9
213 days

Parker
Mar 2; Nov 26

25 9 days

Fredonia
May 19; Oct 12

146 days

Grand Canyon
May 19; Oct 6

140 days

Flagstaff

May 30; Sep 28
120 days

i

Prescott

May /7; Oct 8
144 days

Phoenix

Feb 6; Dec 7
304 days]

Casa Grande

Mar 7; Nov 15
244 days

valley: Feb 20; Nov 26
Yuma 280 days

mesa: Jan 30; Dec 16

320 days"

Holbrook

Apr 28; Oct 19
174 days

Globe ...
Mar 30; Nov 13

228 days
V

Tucson
Mar 15; Nov 20

250 days

springerville

May 27; Oct 2
128 days
.J 1

Safford'
Apr 9; Nov 2

207 days

Nogales

Willcox
Apr 27; Oct 28

184 days

Apr I; Nov 16
229 days.

1
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