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Organized to Serve
Because you who read this little maga-

zine are, for the most part, in frequent
contact with the agricultural agencies
which are part of the University of Ari-
zona, you may find it interesting and even
helpful to know how those agencies are
organized.

First of all, of course, is the State of
Arizona with a Board of Regents which
sets policies for, and generally supervises,
the University of Arizona and the State
Colleges at Flagstaff and Tempe.

The University of Arizona consists of
several colleges -of education, engineer-
ing, mines, pharmacy, liberal arts, busi-
ness and public administration, agricul-
ture, fine arts, law and the graduate col-
lege. There are other agencies within the
university, such as the school of military
science, bureaus of ethnic research and
business research, a cooperative wildlife
research institute, geochronology (tree
ring studies) laboratories, state museum
and many others. All these are part of the
state university - the University of Ari-
zona, of which Dr. Richard A. Harvill is
president.

Now to get to our own field- agricul-
ture. The College of Agriculture, directed
by its dean, has four agencies of activity,
the School of Home Economics, Agricul-
tural Extension Service, Experiment Sta-
tion and Division of Resident Instruction.

The Division of Resident Instruction,
under Director T. F. Buehrer, is that part
of the College of Agriculture concerned
with the on- campus teaching of boys tak-
ing courses in agriculture. The School of
Home Economics, under Dr. Ruth C.
Hall, is the comparable agency for on-
campus teaching of girls enrolled in home
economics.

The Agricultural Experiment Station,
with Dr. R. S. Hawkins its director, is
another branch of the College of Agricul-
ture. It is the agricultural research arm
of the university. In cooperation with the
Agricultural Research Service (part of
USDA) in Washington, this state experi-
ment station carries on research in many
fields - agricultural biochemistry, soils,
agricultural economics, poultry science,
dairy science, engineering, plant pathol-
ogy, entomology, animal science, botany,
horticulture, animal pathology, plant
breeding, water utilization, and others.

Some of this agricultural research is
concerned with local or state aspects of
national problems, some with Arizona's
share of regional problems, some with
purely state problems. Branch experiment
stations at Yuma, in the Salt River Valley
and at Safford, plus research farms at
Tucson and cooperative research on
farms, ranges and Indian reservations
throughout the state are all part of the
Agricultural Experiment Station.

Last we come to the agency which most
farmers know most about -the Extension
Service, a branch of the College of Agri-
culture which also has cooperative con-
tact with the Department of Agriculture
in Washington and with county govern-
ment in the counties it serves. Charles U.
Pickrell is the director of the Extension
Service in Arizona.

The job of Extension is to "extend" -
that's where its name came from - to
"extend" research findings of the Experi-
ment Station and the Department of Agri-
culture to the farm and ranch families
who can make practical use of that infor-
mation.

Extension does two things with re-
search findings; it frequently popularizes
the language and symbols so they can be
readily understood by everyone, and it
carries that popularized information to
the farm family. This information is of
all kinds, and in all forms.

Whatever the location and the particu-
lar person or job, however, they are part
of that over -all whole, a University de-
voted to serving the people of this state
in research and teaching which will make
Arizona farms and homes and ranches
more pleasant and more successful, our
people more secure in their homes and in
their work.

..e.
fâ

Dean
College of Agriculture and
School of Home Economics

P91kw teidliatinAH
These new U of A publications are

available at no cost to you from your local
county agricultural agent.
Circulars:

254-Good Foods Make Good Friends
(4-H)

255-Your 4 -H Stock Horse
256 -Harmony With 4 -H Foods
257 -4 -H Foods Hit Parade
249 (revised) - When You Buy or

Build a Field Sprayer
Folder:

68 (revised) - Arizona Farm and
Home Publications

Reports:
160 -1957 Small Grain Variety Tests
162 -Hay Marketing in Arizona
163- Economics of Forage Harvesting

in Arizona
Bulletins:

289 -Hay & Feed Grains in the West

Two Alfalfas for Arizona 3

Arizona Produces Cattle, But
Buys Meat From Outside __ 4

Peaches For Home Plantings__ 5

Aluminum Cattle Shades 6

On -Job Training Is Aid To
Voc. Agriculture Teachers __ 7

Castor Beans for Arizona? ___ 8

Can Packaging Aid
Egg Sales? 9

Combating Cattle Parasites 10

Pink Coloration of Eggs 11

Tissue Culture Laboratory 11

Developing a Water Supply 12

Pogressive

Agriculture
I N A R I Z O N A

Vol. IX No. 4
January, February, March, 1958

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

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

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

Editors: John Burnham and Joe Mc-
Clelland.

Editorial Board Members: Howard R.
Baker, Extension Service; Mitchell G.
Vavich, Experiment Station; Russell W.
Cline, Resident Instruction; Mildred R.
Jensen, School of Home Economics;
Ralph S. Hawkins, chairman; Joe Mc-
Clelland, ex- officio.

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

Progressive Agriculture

BE

4,

I.

''t1

Page 2



ANSWER TO APHIDS

Moapa, Lahontan Alfalfas

CCClimatized" for Arizona

Melvin H. Schonhorst

Department of Agronomy

and Range Management

Soon after the spotted alfalfa aphid
was observed in Arizona in 1954, it be-
came apparent that all commonly grown
southwestern alfalfas were extremely
susceptible to the aphid. New seedings of
African, Chilean and Hairy Peruvian in
many instances were completely destroyed
shortly after seedling emergence. Older
stands also were damaged severely.

Research was begun to evaluate a large
number of varieties and introduced alfal-
fas as to their reaction to the spotted
alfalfa aphid. Observations indicated that
a complete range from resistance to sus-
ceptibility existed among these varieties,
in the amount of plant injury incurred by
heavy aphid populations under natural
field conditions. Of the entries tested,
only five appeared to have a high level of
aphid resistance. These were Lahontan,
Moapa, New Mexico 16 and one intro-
duction each from Iran and India.

Released Last Summer
Of these resistant alfalfas, Moapa ap-

pears to be the best adapted for the irri-
gated valleys of Arizona. This variety
consists of nine resistant clones selected
from the susceptible variety African by
U. S. Department of Agriculture Ento-
mologists and Plant Breeders. Moapa was
released jointly by the Arizona, Califor-
nia and Nevada Agriculture Experiment
Stations and the U.S.D.A. in August,
1957.

In Arizona, plantings of Moapa have
been under observation since October,
1956. This variety has successfully with-
stood heavy spotted alfalfa aphid popu-
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lations from seedling to mature plant
stage. In growth habit, Moapa is non -

winter- dormant similar to its parent, Afri-
can. Forage production tests comparing
Moapa with other southwestern varieties
indicate that the new variety compares
favorably with African under low aphid
populations. Under heavier aphid popu-
lations, Moapa's level of resistance in-
sures continued high stand survival and
hay yields, whereas in susceptible vari-
eties both stands and yields decrease.

Seed of Moapa will be available by
late summer and fall of 1958. By 1959
there should be enough seed to meet the
needs of Arizona farmers.

Lahontan Disease- Resistant
Lahontan, a winter - dormant variety,

was del eloped for use in areas which
have stem nematode and bacterial wilt.
This variety is highly resistant to organ-
isms causing these two diseases. When
the spotted alfalfa aphid became a serious
pest in 1954, observations showed that
Lahontan also was resistant to it.

Due to its winter - dormant growth
habit, Lahontan makes little vegetative
growth during late fall and winter
months in southern Arizona. Adapted
varieties such as African and Hairy Peru-
vian make some growth during this peri-
od. The winter dormant period for Lahon-
tan is similar to that previously observed
for such northern varieties as Buffalo and
Ranger in Arizona. Experience has shown
that when the spotted alfalfa aphid is not
present in damaging numbers, adapted
varieties such as African or Chilean will
produce one or more additional cuttings
of hay in southern Arizona than northern
varieties such as Lahontan.

Use Lahontan in North
Seed of Lahontan is available for com-

mercial hay plantings. This variety is

recommended for northern Arizona and
higher elevations where the non -hardy
varieties winterkill.

THIS MAP quickly shows you where to
grow Lahontan, where to grow Moapa,
and where you could grow either variety
with fair assurance of success.

In other susceptible non- winter -dor-
mant alfalfa varieties, a small number of
aphid- resistant plants have been found.
Such plants will be used to incorporate
resistance into other commercial alfalfa
varieties adapted for use in the south-
west.

BELOW -Dr. Schonhorst makes close in-
spection of a plot of Moapa, grown in
comparison with other varieties.



ARIZONA
P'wdcece4 Çatte

Smut Ece,a Mat

R. R. Seltzer

D3partment of Agricultural Economics

Arizona is a surplus cattle producing
state, but a deficit area in meat process-
ing. During the past twenty years Ari-
zona's population has more than dou-
bled, but local meat slaughter has failed
to keep pace.

In the years 1935-1939, Arizona
slaughtered an average of 105 pounds of
beef per person, but 15 years later (1951-
1956) the per capita slaughter had
dropped to 54 pounds, half the amount
slaughtered in the earlier period.

United States per capita consumption
of beef was 83.5 pounds in 1956, Cali-
fornia's approximately 100 pounds. If
Arizonans like meat in comparable quan-
tity, we can estimate that the slaughter is
about half the consumption in our state,
requiring that the other half must be
shipped in from other states.

Meat From Outside
That this quantity of shipped in meat

is considerable -and is growing -is indi-
cated by our figures : 241/2 million pounds
in 1953, over 39 million pounds four
years later. This meat was shipped into
Arizona from 21 different states and
from Mexico during the four years (1953-
1956) of our study.

However, over 75 per cent of the truck
shipments came from three states, Colo-
rado, Texas, and California. Colorado
furnishes about 33 per cent of the total,
Texas 27 per cent and California 17 per
cent. The importance of Colorado and
Texas as sources of meat for Arizona,
indicates that a large part of these in-
shipments were beef. On the other hand,
19 per cent of the total truck inshipments
originated in midwestern states, and this
probably was mainly pork and pork sau-
sage.
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PER CAPITA slaughter of beef, Arizona and the U.S., during the
past 20 years.

Lack of available data prevents a com-
plete analysis of the origin of railroad
shipments of meat into Arizona. How-
ever, such data as was obtained indicates
that virtually all of the rail shipments
originate in the midwest.

Cattle Shipped Out
Although Arizona ships in a large vol-

ume of beef from out -of- state, a large
number of cattle are shipped out, both
for feeding and slaughter. During 1956,
shipments of cattle from Arizona totaled
556,669 head and were the largest on
record. Eighty -nine per cent of these out -
shipments went to California, and 62 per
cent of these went for immediate slaugh-
ter.

There are approximately 50 establish-
ments in Arizona licensed to slaughter
livestock. However, most of the commer-
cial meat packing in the state is done by
12 packers. During 1953 and 1954, the
four largest packinghouses in the state
accounted for approximately 75 per cent
of the total slaughter of cattle and calves.

Although Arizona fails to slaughter
sufficient beef to feed its population, the
cattle industry of the state produces more
than sufficient numbers of cattle to meet
the demand for beef.

Cattle Feeding Is Growing
Cattle feeding operations in Arizona

have expanded rapidly in recent years.
Arizona has approximately 225 cattle
feedlots ranging in capacity from 25 head
up to 30,000 head. Since 1940, the cattle
feeding industry in Arizona has more
than tripled in size, while the volume of
feeding in the United States as a whole
has increased but 68 per cent. In 1940
Arizona had 64,000 cattle on feed, in
1957 0. er 220,000.

Population Is Growing
The need for expanding Arizona's

meat packing industry is made even more
urgent by the rapid growth of the state.
From 1940 to 1956, Arizona's popula-
tion has grown from 499,000 to 1,080,-
000 persons, a gain of 120 per cent. Esti-
mating future population growth and an-
nual per capita beef consumption of 90
pounds, by 1960 Arizona will require 18
million more pounds of beef than in
1956, equal to the slaughter of 36,000
additional head of cattle. This additional
slaughter will have to be provided by
increased local slaughter or by increased
inshipments of beef from out-of-state.

In addition to tremendous savings in
transportation costs, increased Arizona
slaughter would also strengthen local
livestock markets and provide added in-
dustrial employment for Arizona.

Check this calendar with your calendar;
plan to attend those events which interest
you and where you will get information
helpful in your farming business.

Jan. 7- 9- Artificial Insemination Con-
ference, University of Arizona campus.

Jan. 15 -16 - Seventh Annual Dairy
Conference, Student Union Building, on
UA Campus.

Jan. 29 - Annual Meeting, Arizona
Poultry Federation, UA Campus.

March 4-5-Western Cotton Growers'
Conference, El Paso, Texas.

March 28- Future Farmers Field Day,
UA Campus and Research Farms, Tucson.
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PEAC Es,
Plum and Apricot Varieties

For the Arizona Gardener

Leland Burkhart
Department of Horticulture

Choosing the right variety or varieties
of fruit trees is important. The home
owner and the commercial orchardist in
Arizona are continually looking for new
varieties adapted to the irrigated areas of
the desert.

At the University of Arizona orchard
at the Mesa Experiment Station 150 vari-
eties of deciduous fruits have been or are
being tested. This testing program at
Mesa has been under way since 1949. It
is necessary because many varieties of-
fered to growers are not adapted to Ari-
zona. It planted either commercially or
for home use they would yield only dis-
appointment.

The Mesa test orchard consists mainly
of peaches, plums and apricots - collec-
tively known as stone fruits. On the basis
of productivity, quality and ripening pe-
riod, certain varieties are found to be
superior. Presumably the varieties suc-
cessful at Mesa would be suitable for
similar climatic conditions in southern
Arizona.

Early Peaches Best
The superior peach varieties are those

maturing before mid -July. Springtime, a
white fleshed variety, is the earliest ripen-
ing peach in the test. The Robin has
shown some promise as an early ripening
variety; but its delayed foliation follow-
ing warm winters is objectionable. Blaz-
ing Gold is the earliest yellow- fleshed
variety in the planting; but has a tendency
to split pits. Starking Delicious is yellow
fleshed and Redwing is white fleshed. Re-
cently, new and attractive flowering
peaches with edible fruit have been de-
veloped for the Southwest, including
Daily News, Altair, and Saturn. These
bloom very early.
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New varieties included in the testing
program are Cardinal and Coronet. Red-
cap and the newest variety Redwin soon
will be added. In recent years varieties
have been developed which require less
chilling. This makes available a wider
selection of adaptable varieties. Late va-
rieties are less desirable than early -
maturing varieties for producing high
quality fruit. Nectarines, which are
smooth -skinned peaches, have not yielded
satisfactorily in the UA tests.

Several Plums Acceptable
Several varieties of plums have proven

desirable. They ripen from late May
through July. The Beauty plum produces
large attractive fruit with amber -crimson
flesh and highly colored red on yellow
skin. This variety requires Santa Rosa or
Climax as pollinizers.

Hollywood and Mariposa varieties re-
quire a pollinizer variety flowering at the
same time for better fruit production.
Hollywood is especially for home plant-
ings, because of its attractive purple -
bronze leaves, pink blossoms, and red -
blood fruit. Mariposa yields delicious
large purple -red fruit with juicy blood
red flesh of honey -like flavor. It keeps
well in storage. The trees have a marked
tendency to alternate bearing.

Fruit size of the better plum varieties
can be increased by proper thinning of
young fruits. Santa Rosa is a desirable
variety. Climax produces large fruit that
tends to drop at time of ripening. The
Duarte is dark red fleshed, and Kelsey is
yellow fleshed with yellow skin.

Reeves, Royal Top Apricots
The better apricot varieties ripen dur-

ing May and June. Some apricot varieties
are not consistent bearers, in part due to
blossom injury by late frost. One of the
most promising varieties is Reeves, an
early variety. Through proper orchard
management its fruit can be developed
into suitable larger size. Royal is a con-
sistent bearer.

Plant Fruit Trees Now
Planting time for stone fruit trees is

December, January and early February.
The young tree from the nursery should
be planted with bud -union about four
inches above ground level. Irrigate im-
mediately and at weekly intervals for the
first spring and summer. Just after plant-
ing, prune the tree to 18 inches above the
ground to force low branching. Paint the
trunk with whitewash or equivalent to
prevent sunburn.

After growth begins in the spring, ap-
ply manure mulch with light applications
of commercial nitrogen fertilizer two or
three times during the growing season.
For apricots or plums be cautious of lo-
cations along lower portions of valleys
where late spring frost is apt to damage
blossoms.

Ask your local nurseryman or county
agricultural agent to help you choose
fruit varieties for your locality.

Superior Deciduous
Fruit Varieties

(Mesa Experiment Station)

PEACHES
Variety Ripening Season
Springtime
Robin
Meadow Lark
Blazing Gold
Starking Delicious
Redwing
Early Elberta

PLUMS
Beauty
Climax
Hollywood
Santa Rosa
Mariposa
Duarte
Kelsey

APRICOTS
Reeves
Blenheim
Royal

Mid -May
Late May
Early June
Early June
Mid -June
Late June
Early July

Late May
Early June
Early June
Mid -June
Mid -July
Late July
Early August

Mid -May
Early June
Early June



714efftiacem 45aded
For Cattle Prove Value

George Nelms
Animal Science Department

The fact that cattle need shade during
the summer is not new. However, there
is some doubt as to the kind of shade,
and how much we can afford to pay for
adequate shade.

Shade studies at the university's Yuma
Experiment Station were designed to pro-
vide some information on these subjects.
The Yuma area lends itself well to study
of this type since maximum temperatures
frequently reach 110° and above for a
period of three months or longer.

-44

Steers and Heifers Compared
Yearling steers (average weight 665

pounds) and yearling heifers (average
weight 525 pounds) were placed on feed
in June. All animals were fed a ration
of alfalfa hay and milo grain. One group
of cattle was in lots with solid shade con-
structed of aluminum sheeting.

One group had solid shade made of
palm fronds and alfalfa straw thatch. One
group had a broken type shade made of
snow fence, and one group had no shade
at all. All shaded groups had 40 square
feet of shade per animal. The shades
were all 10 feet high.

Largest gains, as noted in Table 1,

were made by cattle under the aluminum
shade, followed by thatch, snow fence,
and open pens. Steers and heifers re-
sponded to the various types of shades
similarly. However, the heifers were af-
fected more severely by the lack of shade
than the steers.

Saving Was Considerable
There was a saving of $3.85 and $2.90

per 100 pounds of gain for steers and
heifers, respectively, over the open pens.
This is an average saving of $7.15 per
head for the entire feeding period, as
detailed in Table 2.

It might be expected that the aluminum
shade would be too costly to construct,
but in view of the savings in feed cost

THREE SHADES used in experiments at
Yuma are shown at left. Top, palm
fronds and alfalfa straw in solid shade.
Center, snow fence crossed to provide 40
per cent of space with openings. Bottom,
the solid aluminum shade.

they have just about paid for themselves
the first year. This, along with the fact
that there would be less maintenance and
longer life in the case of aluminum shade,
would seem to warrant their widespread
use.

Snow Fence Is Poor Shade
The cost of straw or snow fence shade

is difficult to estimate. Thatch made more
savings in feed cost than snow fence,
which was only a little better than no
shade at all.

Cochise County
Mon., Tues., and
Wed., 6:55 a.m. -KAWT, Douglas

Coconino County
Tues. and Thurs., 8:10 a.m. -
KCLS, Flagstaff

Graham County
Sat., 10:00 a.m. -KGLU, Safford

Greenlee County
Sat., 10:30 a.m. -KCLF, Clifton

Maricopa County
Mon. thru Sat., 5:55 a.m. -
KRUX, Phoenix
Sun., 8:45 a.m. -KOY, Phoenix

Pinal County
Mon. thru Fri., 9:20 a.m. -
KCKY, Coolidge
Sat., 7:30 a.m. -
KCKY, Coolidge -Casa Grande
Sat., 12:30 p.m.-
KPIN, Casa Grande

Yavapai County
Mon., Wed., and Fri.,
6:10 p . m. -KYCA, Prescott
Mon., Tues., and Fri.,
12:15 p.m. -KNOT, Prescott

Yuma County
Mon. thru Fri., 7:20 a.m. -
KYUM, Yuma

Table 1.- Average Gains for the Steers and Heifers
Under the Various Shades (lbs. per day)

Aluminum
Steers 2.00

Increase over open pens 0.36
Heifers 1.83

Increase over open pens 0.55
Average max. temperatures (F°)..103.2

Steers
Saving

Heifers
Saving

Thatch Snow Fence
1.77 1.77
0.13 0.13
1.69 1.52
0.41 0.24

104.7 104.0

Table 2. -Feed Costs for Steers and Heifers Under the
Various Shades* (cost per 100 lbs. gain)

$20.25 $22.50 $23.85
over open pens 3.85 1.60 0.25

19.80 21.40 22.40
over open pens 2.90 1.30 0.30

*Alfalfa hay @ $30 per ton
Milo grain @ $60 per ton

Progressive Agriculture
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On -Job Training
Sharpens Future
Voc. Ag. Teachers

R. W. Cline
Department of Agricultural Education

"Learning to do, doing to learn," motto
of the Future Farmers of America, is also
a basic principle of the program for
teacher education in agriculture at the
University of Arizona.

The role of the teacher of vocational
agriculture (or advisor as he is often
known to his students) is more than that
of a classroom instructor. Preparation for
this work, therefore, includes a back-
ground of farm experience, college
courses in the major branches of Ari-
zona's agriculture and professional con-
tent on the art and science of teaching.
To develop the abilities required of a be-
ginning teacher the pre- service training
program provides both theory and prac-
tice.

Duties Are Varied
Since regular classroom teaching occu-

pies only about 35 per cent of the teach-
er's professional time, many of the other
duties are performed outside the school.
Most important of these is supervision
of student farming activities. This is the
teacher's main responsibility in summer.

Other work includes the teaching of
adults, usually in the evening, advising
the FFA chapter, community and public
relations, maintenance of facilities, guid-
ance and counseling of students, general
school activities and professional improve-
ment.

Year- Around Job
Farming, especially in Arizona, is an

all -year activity. Effective teaching "at
the doing level" is therefore a continuous
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process. Although there are no regular
high school classes in summer, this is the
productive period for the teacher in terms
of educational service to the community.

In order to give prospective teachers
experience in both summer and winter
activities, nine weeks of apprentice teach-
ing is divided into two periods. The first
is in August and September preceding
the senior year in college. The second
period, which includes a full load of
teaching and related duties, is scheduled
in the last semester of the trainee's
senior year.

Learn By Doing
During both periods of work the stu-

dent lives in the community and serves as
a member of the high school faculty un-
der the direction of the school adminis-
trator. This principal is a qualified super-
vising teacher of vocational agriculture
and is assisted by the teacher education
staff at the University of Arizona.

The objective of the first period at the
school is to acquaint the trainee with the
human and material resources of the
school and community in relation to his
job as a teacher. He assembles and organ-
izes much information on the units to be
taught later and learns what additional
information and material he will need.
He participates in the annual state FFA
leadership conference and helps his su-
pervising teacher in a full range of activ-
ities.

Learns About Organization
The second period on the job is di-

rected toward further development of
competency of the beginning teacher.
Emphasis is directed at organization of
instruction and class management, aiming
at a high level of student interest, morale
and work standards.

LEARNING while helping teach is shown
in these two pictures taken at Florence.
Fitting and judging a steer, above, are
(left to right) John Musgrave, Dale Gib-
son, William Bond and Mark Clemans.
Below, a lesson in the Arizona system of
filing bulletins. Left to right, Bond, Mus-
grave and Gibson. The two student
teachers are Musgrave and Bond; Gibson
is vocational agriculture teacher at Flor-
ence, while Clemans is a Florence high
school student. '

University of Arizona
Thursday, 9:35 p.m. (Farm Report)
KSUN, Bisbee KNOT, Prescott
KAWT, Douglas
KVNA, Flagstaff
KHFH, Fry
KOY, Phoenix

KTUC, Tucson
KVNC, Winslow
KVOY, Yuma

Television
College of Agriculture
Sat., 5:00 -5:30 p.m.
-Arizona Agriculture"
KGUN, Tucson



CASTOR BEANS FOR ARIZONA?

Scientists Designing New Machines,

Smaller Plants to Meet Our Needs

David D. Rubis

Department of Agronomy
and Range Management

Castor beans and castor oil have been
used by man since Biblical times. Most
of us are familiar with castor beans
grown as ornamental plants and with
castor oil sold in the drug stores, but to-
day castor oil is in great demand for
many industrial uses. It is used in the
manufacture of such products as lubri-
cants for jet planes, hydraulic fluids,
paints and varnishes, nylons, plastics,
soaps and lipstick.

After World War II, it was realized
that castor oil would be a critical material
in any future national emergency. There-
fore, the U. S. Department of Agriculture
has promoted their production. Today
the United States consumes nearly half
of the world's supply but produces less
than 5 per cent.

Acreage in Arizona
In 1951 approximately 3,000 acres

were planted to castor beans in Arizona.
The varieties planted were not shatter -
resistant and the mechanical harvesters
were very inefficient. Consequently, field
losses were great.

During the following four years the
acreage dropped to as little as 200 acres.
In 1956, about 2,000 acres were raised
in the Salt River Valley and in 1957 over
5,000 acres were raised in Arizona. The
outlook for 1958 is for even greater in-

creases. Two reasons for this comeback
are improved varieties of castor beans
and development of better harvesters.

Special Harvesters Devised
Because regular grain combines cannot

be used to harvest castor beans, special
harvesters have been developed by the
U. S. Department of Agriculture and pri-
vate companies. Two types of harvesters
have been designed, the stripper -type and
the combine. Early models were ineffi-
cient, but repeated redesigning and ex-
perimentation have developed more effi-
cient machines in the last two years.

The new models are built on the prin-
ciple of the stripper -type which has been
more efficient than the combine types,
especially in tall castors. Early models of
the harvesters only removed the capsules
from the plants and the hulling operation
was done with stationary hullers. Today's
models are harvester -huller machines per-
forming both operations in the field.

Improved Varieties Available
The recent success of castor beans

would have been impossible without im-
proved varieties. During the past ten years
USDA and private seed companies have
developed new and better varieties of cas-
tor beans. Most important is development
of hybrid varieties and more recently
dwarf varieties.

Since 1952 University of Arizona
agronomists in cooperation with USDA
have had variety tests at the various ex-
periment stations in Arizona. On the basis
of these tests, we recommend U. S. Hy-
brid 415 and Pacific Hybrid 6 for Ari-
zona. It was with these two hybrid vari-
eties that castor bean production was re-
vived in Arizona in 1956 and 1957.

LEFT TO RIGHT are, 1 -Front view of
tractor -mounted castor bean harvester
manufactured in Arizona; 2 -Side view
of same machine; and 3- Normal size
plant of U. S. Hybrid 415 and, at its right,

the dwarf castor bean plant
which is only four feet high. The present
breeding program seeks to develop a
high -yielding dwarf castor bean which
can be easily machine -harvested.

In 1957 the UA Department of Agron-
omy and Range Management has expand-
ed its castor bean research to include a
breeding program as well as variety tests.
This is directed toward developing vari-
eties more adaptable to Arizona condi-
tions. Special emphasis will be given to
the development of dwarf varieties
which are more adaptable to efficient har-
vesting. No dwarf varieties are now avail-
able which will yield as well as the taller
varieties.

Growing Castor Beans
Castor beans grow best in loam to

sandy soil similar to cotton. They should
be planted on beds and irrigated between
the row. Less water than for cotton is
required, although the timing of irriga-
tion applications is important. During
extremely hot weather in the summer, ir-
rigations should be frequent enough to
maintain good moisture and humidity
conditions to avoid excess blasting of
flowers. This can be accomplished by ir-
rigating every week but irrigating every
other row at a time. Fertilizer require-
ments are average requiring about 80 to
100 pounds of nitrogen in split applica-
tions.

Castor beans are planted in the spring
after the soil warms up and are harvested
in the fall after frost defoliates them. At
lower elevations they have yielded best
when planted in April. Slightly reduced
yields have resulted when planted in June
after small grain. At higher elevations
castors are planted in early May. Castor
beans will grow well in cooler climates
than cotton, and offer possibilities as a
crop at high elevations where cotton can-
not be raised.

Aid Tilth of Soil
Although castor beans do not produce

their own nitrogen like leguminous crops,
the following crop in the rotation is bene-
fited by loosened soil condition. There-
fore, castor beans are recommended in a
good crop rotation. Castor beans should
not follow castor beans, as many off -type
plants result in the volunteers the second
year and cannot be distinguished at thin-
ning time. Little trouble with volunteers
occurs where small grain follows castor
beans.
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PACKAGING

Can It Boost

Sale of Eggs?

M. W. Pasvogel
Department of Poultry Science

Before 1890, the most common type of
wholesale egg package in the United
States was the keg, containing 70 dozen
eggs packed in oats or similar material.

This package was not convenient to
handle or to ship and a need was felt for
a different type of container. As a result
the 30 dozen case was developed. The
retail merchant in those days received his
eggs in this 30 dozen case. He packaged
each dozen eggs in a paper sack and
passed them on to the consumer.

Textbooks written during the 1910 -20
period casually mention that eggs may be
packed in cartons holding 12 eggs. Ad-
vertisements appearing in the U.S. Egg
and Poultry Magazine thirty years ago
suggest that eggs packed in cartons will
arrive in better condition and that cus-
tomers will pay top prices for eggs packed
in good containers. The strange thing
about all this is that the 1957 cartons
closely resemble those 1926 models.

Little Change In 30 Years
Three decades have seen little improve-

ment in the style of egg cartons. The only
evident change is the color and style of
type used to denote brand names.

Customers apparently like to see what
they buy and like the attractive appear-
ance of products displayed in transparent
containers. Observations in supermarkets
have disclosed that shoppers sometimes
will tear open a carton or break the seal
in an attempt to see the 12 eggs packed
within. The paper sack of the 90's in
some ways afforded convenience in view-
ing the contents although little guarantee
that these contents would safely reach
the haven offered by the icebox.

During 1955 twenty -one million doz-

ens of shell eggs were sold to consumers
in Arizona. This represents per capita
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annual consumption of 252 shell eggs.
The national per capita average of shell
eggs consumed, not including frozen or
dried eggs, was approximately 303 during
this period.

State Lags In Egg Use
Thus Arizona is about 60 eggs below

the national average of egg consumption.
This suggests the need for an egg mer-
chandising program. The sale of eggs can
be increased several ways. One method is
to lower the price to the consumer. An-
other is to make the merchandise more
attractive.

With this in mind, the Poultry Science
Department of the University of Arizona
conducted a survey in four large super-
markets in the Tucson area in an attempt
to learn the effect of packaging on egg
sales.

Window Carton Preferred
Total sales were divided between the

three carton types as follows : 20 per cent
pulp, 60 per cent window and 20 per
cent plastic. The figures indicate that the
consumer preferred the window type car-
ton, but it also showed that 20 per cent
of the consumers still like to buy eggs in
the molded pulp carton. The plastic car-
ton was accepted, but buyers' preferences
suggested that some housewives probably
thought the plastic carton was too flimsy.
These shoppers stuck to the comforting
sturdiness of the pulp carton.

The survey brought out several facts.
First of all, the shopper is attracted to
new and novel displays. She likes to see
something new, and if it is presented in

BELOW, a view of the special egg dis-
play case. Left to right, 6- window car-
ton, transparent plastic carton, pulp
carton, and again the 6- window carton.
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Three carton types used are illustrated
in the photo. One type was the 2 x 6
molded pulp carton. The second was a
six -window carton which had about 40
per cent of the cover devoted to windows,
while the third was a transparent all plas-
tic carton which allowed visibility of the
12 eggs within.

All Eggs Were Same Grade
All the eggs used in the survey were

grade AA large. Egg sales in these four
supermarkets for six weeks prior to the
survey were used as a base. This base
was set at 100 per cent.

After the introduction of plastic car-
tons the sale of eggs increased 28 per
cent and remained at or near this level
during the six weeks of the test. It be-
came apparent that the plastic cartons
attracted the customers to the egg display
and probably encouraged egg sales.

an appealing manner she will stop and
pause. This pause may induce her to buy.

Extra Cost Stopped Them
Secondly, it was discovered that the

consumer will not pay a premium for eggs
in transparent plastic cartons. A few
housewives regarded these eggs as some-
thing special and were willing to spend
two cents more for a dozen eggs. But
most were not convinced that the priv-
ilege of seeing all 12 eggs was worth
two cents.

Eggs Are So Breakable
It may also be pointed out that Arizona

shoppers like the pulp carton. Appar-
ently they feel that pulp cartons are
stronger and more practical. It was noted
that mothers will small children usually
purchased the pulp carton. Perhaps moth-
er's little helpers can be understandably
careless with this carton and still reach
home with the eggs intact.
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L. W. Dewhirst
Department of Animal Pathology

No doubt all who read this article
have heard of parasites at one time or
another. Many of you have probably had
occasion to inquire about them at some
time in the past. Most ranchers and
farmers have had to contend with them
in livestock. It is also likely that consid-
erable money is wasted each year in treat-
ing animals which do not need it for
parasites, treating at the wrong time or
using the wrong kind or amount of medi-
cation.

Live In Or On Another
Parasites are animals which live in or

on another animal at the expense of that
animal. They can be either inhabitants of
the external surface of a host or they may
take up residence inside the animal. The
external parasites are those with which
most people are familiar. Flies, lice, ticks
and mites are common terms for a wide
variety of external parasites. The public
is well aware of the damages which these
parasites can cause to livestock.

Probably just as important are the
internal parasites. These include the
"worms" of which there are numerous
kinds, and protozoa, the most common
of which is coccidia.

Are Quietly Insidious
In general, the disease -producing ca-

pacity of internal parasites is usually
much less spectacular than are the disease -
producing capabilities of bacteria and
viruses. Parasites are more often insidious
in nature, robbing the livestock producer
of precious potential weight gains.

Diseases caused by bacteria and viruses
are usually acute, running their course
and terminating in a fairly short period
of time. By comparison, diseases caused
by internal parasites extend, in most cases,
over a longer period of time. An animal
may be heavily infected with internal
parasites and show little or no external
signs of being affected. Such an animal,
however, may be unthrifty and not gain
properly.
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They Work In the Dark
It is this very fact which gives internal

parasites added importance. Usually, by
the time they are first noticed, the condi-
tion is well advanced and much damage
has already been done. Prophylaxis (pre-
vention) at this time is somewhat like
closing the gate after the cow is out.

It was conservatively estimated in 1955
that internal parasites of cattle, sheep and
goats in the western region of the United
States were costing producers $55,000,-
000 annually. This estimate was exclusive
of money paid out for veterinary services.
Add to this figure the additional losses in
other classes of livestock and the amount
becomes phenomenal indeed. Parasites
may be insidious but they are not pikers!

Most Livestock Have Them
Results of a survey conducted by per-

sonnel at the Animal Pathology Labora-
tory at the University of Arizona showed
that internal parasites of livestock are
present in all parts of the state. Probably
very few animals are entirely free of
parasites.

What can you as a livestock producer
do to decrease losses from parasites ? In
general, sanitation measures and manage-
ment practices which help to prevent the
spread of other disease -producing agents
are also helpful in lowering the incidence
of parasites in livestock.

TOP PICTURE shows an area around an
unfenced tank which could be highly
contaminated with parasite eggs. Lower

eggs of two common internal para-
sites from the manure of an infected
cow. A -egg of on of the common
stomach worms; B -egg of coccidia.
These have been enlarged to 750 times
actual size.

Key Word Is Cleanliness
Clean feed, clean water and clean

quarters are a must. Contamination of
any one of these is conducive to a build-
up in parasites. For cattle and sheep in a
pasture, fenced tanks with a pipe through
the dam to a steel or concrete tank below
will help to reduce chances of exposure
to large numbers of parasites. Since con-
tamination, in most cases, is spread
through the fecal material, proper dis-
posal of manure from feed lots, dairy
barns and lambing lots is also helpful.
An adequate, nutritious diet is at all times
important in combating the effects of
parasitism.

If internal parasites are suspected, the
diagnosis should be confirmed by a veter-
inarian or by having your county agent
send a fresh sample of the animal feces
to the University of Arizona, Department
of Animal Pathology.
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Seek Cottonseed Meal
Factor Which Causes
Pink Coloring of Eggs

James C. Masson
Department of Agricultural Biochemistry

Probably you have never eaten a pink
egg. For pink egg discoloration has long
been known to be caused by the feeding
of cottonseed meal, and consequently to-
day's poultrymen avoid its use in feed
for laying hens.

Research now in progress concerning
pink egg discoloration and other prob-
lems associated with the feeding of cot-
tonseed meal is aimed at finding and
eliminating these problems. Methods for
treatment of cottonseed meal and oil
which will render it safe for poultry feed-
ing are now under investigation. The ulti-
mate aim is to make an inexpensive, lo-
cally produced protein concentrate, avail-
able for feeding to laying flocks in Ari-
zona.

Pink Eggs Not Appealing
Pink eggs are not appealing. The white

is a dirty pink to red color, while the yolk
is apricot in appearance. The yolks are
about 50 per cent larger than in a normal
egg. This discoloration does not occur in
fresh eggs, but may be produced by stor-
age for several months. Many eggs are
stored in months of peak production for
sale in slack periods.

Extensive work done at Michigan State
College has established the nature of the
pink color. It is caused by a combination
of iron, in the form of ferrous ion, a
component of the yolk with conalbumin,
an egg white protein. Normally the vitel-
lin membrane which separates the white
and yolk is impermeable and allows no
interchange of white and yolk compo-
nents. During the process resulting in
pink egg discoloration, however, this
membrane increases in permeability.
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Cause of Larger Yolk
Diffusion of both water and proteins

from the white into the yolk causes the
yolk to increase in size. Once inside the
yolk, the conalbumin combines with the
ferrous ion to form the pink complex.
Blending of this color with the natural
yellow of the yolk results in an apricot
color. Reverse diffusion of the pink com-
plex into the white gives it a pink color.

From these studies it is apparent that
the role of the cottonseed meal in pink
egg discoloration is to cause increased
permeability of the vitellin membrane.

When cottonseed meal has all of the
oil extracted from it the oil fraction, not
the oil -free meal, is found to cause pink
egg discoloration. Further studies have
revealed that a fatty acid is responsible
for this discoloration. Since fatty acids
are widely distributed in feedstuffs, the
one causing this discoloration must not be
a common one.

Australian workers believe this particu-
lar fatty acid contains a cyclopropene ring
structure. Several other fatty acids of this
type are known. One, called sterculie acid
is a component of the oil of the Java
Olive tree, Sterculia foetida. To test
whether a fatty acid of this type is capa-
ble of producing pink egg discoloration,
sterculic acid has been fed to laying hens
in quantities of about 0.25 gram per day.

Due to Sterculic Acid
After one month of storage, eggs from

these hens showed pink discoloration. A
fatty acid similar to sterculic acid in cot-
tonseed oil is apparently responsible for
the increased permeability of the vitellin
membrane which leads to pink egg dis-
coloration. Now studies seek to isolate
the fatty acid from cottonseed oil and
determine its exact structure.

When this is accomplished, methods
can be developed for chemical treatment
of the cottonseed meal and oil to elimi-
nate this fatty acid and make these prod-
ucts safe for poultry feeding.
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Alice B. Stanfield
Department of Agricultural Biochemistry

The first tissue culture laboratory in
this area for the study of human tissues
and diseases opened at the University of
Arizona September 1. Already several
human tissues have been grown and
studied.

The lab is operated cooperatively by
the Southwestern Clinic and Research In-
stitute and the UA department of agri-
cultural biochemistry.

The work is aimed at human diseases,
with emphasis directed at the cellular
level. Normal living cells will be com-
pared with living diseased cells. These
cells will be grown under varying en-
vironments and under the effects of vari-
ous treatments.

Photography Used
One room in the basement of the agri-

cultural building was subdivided into
three laboratories, including a tissue
transfer room, a photographic dark room
and a general laboratory. The lab is well
equipped with excellent photographic
equipment. A two -phase microscope is
housed in an incubator which is attached
to a reflex camera for microphotography.
This makes it possible to place a culture
of living cells on the microscope stage
and to photograph it at regular intervals
without removing it from growing con-
ditions.

Air - Conditioned

The tissue culture transfer room is air -

conditioned and equipped with special
filters to control air -borne contaminants.
Rigid precautions are followed to insure
freedom from. contamination. Masks and
caps are worn in the transfer room.

The small but well equipped dark room
is used to process all of the microphoto-
graphs made. By means of an enlarger,
separate cells and even parts of individual
cells can be magnified for careful study
of cell detail.

The general laboratory is used to pre-
pare all media and solutions as well as for
the cleaning and sterilization of glassware.



W A T ER
Tunnel Under Bed of

River Yields Supply

Richard J. Shaw
Department of Agricultural Engineering

Finding an adequate source of water
in mountains or foothill country is a
major problem for the rancher or sub-
urban home owner. These areas are char-
acterized by shallow bedrock and a fairly
good growth of trees. Sycamore, willow,
walnut, cottonwood trees with catclaw, or
grapevines, are an indication of shallow
and fairly permanent percolating water.

If the wooded area is not too wide,
and the drainage area above the site is
fairly large, water development can be
undertaken as a calculated risk. The water
supply should be proven before any other
substantial investment is made.

If there is a dug well nearby, it should
be carefully studied for water yield at the
most adverse time of year, and for the
type of rock or valley fill encountered. A
solid material that will stand unsup-
ported is most desirable. A plastic clay

that will swell and flow will require spe-
cial consideration.

Tunnel Under Stream Bed
The water supply problem was solved

for the city of Nogales in Santa Cruz
County, for the Southwestern Arboretum
of the Boyce Thompson Institute at Su-
perior in Pinal County, and on the
author's ranch in Cochise County, by
digging a shaft near a deep bedded stream
and then tunneling under the stream bed.
The tunnels were driven in solid rock or
conglomerate, then holes were drilled up
through the roof into the sands of the
stream bed.

If the flow of water into the tunnel
cannot be controlled by pumping, the
holes must be plugged as they are drilled
and then the plugs all removed at once
after the digging is completed. This is
best done by blasting them out. In other
instances the inflow will be small enough
that the plugs may be knocked out by
hand and the last two men have time to
get out before the tunnel fills.

It's A Dangerous Job
This work should be done at the driest

time of year. The law requires there al-
ways be at least two men on the job so
that in the event of accident help can be
called or given.

Usually formations of this type will
require drilling and blasting as in mining
operations, so the work should be done

by men who have worked underground
as miners. Compressed air drilling equip-
ment will expedite the work. If the roof
or the walls show a tendency to spall, or
peel off in layers, it may be necessary to
provide some support such as concrete or
corrugated metal pipe. Rubble or brick
masonry may also be used.

Remove Silt or Clay
Any seams or layers of silt or clay

should be dug out and closed with rock
or brick masonry. Fine sand must be re-
inforced. This can be done by grouting
with thin porous concrete, but always
with the idea of not sealing any water
out.

A flow in the wash above the tunnel
will be reflected in a recovery of the water
level in a short time. For example, one
water level at the Nogales city pumping
plant recovered 41 feet in 43 days in
1954. A composite view of the Nogales
plant is shown below.
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