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Our Cover Picture is Fishing Scene

In this issue, as hinted in our cover
picture, we not only go far afield but
actually get our feet wet!

Dr. McConnell of Wildlife Manage-
ment may have the answer for trans-
planted Arizonans who think back
wistfully to the nearby fishing lakes
and streams of their native Midwest.

In this issue, Dr. McConnell tells
of a tropical fish which can be planted

in warm water lakes, ponds and stock
tanks of southern Arizona, thriving
where native species would die, and
attaining in one small summer "eat-
able" size.

As we approach an era in which
recreation will loom larger and larger
in our activity and our economics, we
recommend to our readers this article
about the tilapia.

Cochise County
KAWT, Douglas 6:15 a.m. Mon,

through Fri.
KHIL, Willcox Mon. thru Fri.,
6 a.m.

Coconino County
KCLS, Flagstaff Tues. and Thurs.,

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

Wed., 9:45 a.m.
KPGE, Page Fri., 2:30 p.m.

Gila County
KIKO, Globe -Miami

Monday, 12:45 p.m.

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

Mon. thru Fri., 12:45 p.m. (daily)

Maricopa County
KTAR, Phoenix Mon. thru Fri.,
5:55 a.m.
KOY, Phoenix Tues. thru Sat.,
5:40 a.m.
KO?, Phoenix Sunday Garden

Club of The Air, 8:35 a.m.
KPHO, Phoenix Mon., Cotton

Report, 12:40 p.m.
KPHO, Phoenix Thurs., Dairy

and Livestock Report, 12:40 p.m.
KÇPD, Phoenix Mon. thru Fri.,

5:30 a.m. and 12:30 p.m.

Mohave County
KAAA, Kingman Mon., 10:45 a.m.

( Home Agent)

Navajo County
KDJI, Holbrook Tues., 1:00 to

1:15 p.m.
KINO, Winslow Sat., 9:45 -10:00

a.m.

Pinal County
KPIN, Casa Grande Mon. thru

Sat., 6:55 a.m.; Mon. and Fri.,
9:30 a.m.; Tues., Thurs. and Sat.,
12:20 p.m.

Yavapai County
KYCA, Prescott

Thurs. and Fri.
KNOT, Prescott

Fri., 6:25 a.m.
Yuma County

KVOY, Yuma
5:45 a.m.

KYUM, Yuma
6:25 a.m.
10-:05 a.m., Sat.

March -April

- Mon., Wed.,
, 4:15 p.m.

Mon., Wed and

Mon. thru Fri.,

Mon. thru Fri.,
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W. J. McConnell

Recent advances in tropical agricultural fisheries
may have some application in Arizona. The chronic
protein shortage in many depressed tropical areas has
spurred research in the development of better fishery
methods and, last but not least, better strains of fish.
At least one of these "new" fish might be the basis
for a new kind of agricultural enterprise in southern
Arizona.

The Malacca tilapia hybrid, de-
veloped at the Tropical Fish Culture
Research Institute in Malacca, Ma-
lasia, has demonstrated several qual-
ities which make them superior in
several ways to our native pond fishes.
The pure strain of the African species
Tilapia mossambica has interested
many fish culturists by its abiilty to
grow fast in ponds on inexpensive ra-
tions, and because of its excellent
table quality.

Population Can Be Limited
It has discouraged many other fish

culturists, however, by another of its
abilities; that of breeding so rapidly
that its potential for rapid growth is
suppressed by extremely dense popu-
lations. The Malacca hybrid tilapia,
progeny of the mating of two closely

Dr. McConnell is an associate professor
of Wildlife Management and also unit lead-
er of the Arizona Cooperative Fishery Unit.
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related races, cannot reproduce be-
cause only males result from the mat-
ing. Complete population control is
thereby assured the fish culturist.

Both parent stocks were obtained
by the Cooperative Wildlife Research
Unit of the University of Arizona in
July 1962. Production of hybrid finger-
lings proved to be both easy and
economical. Fry stocked in ponds near
Tucson in 1963 and 1964 performed
as they had in Malacca. No females
have appeared among several hundred
adult hybrids examined, and excellent
growth rates at high population densi-
ties were realized. Unfed hybrids
stocked as 0.75 inch fry on May 1
reached weights of six ounces by
September 1 and nine ounces by No-
vember, at a stocking density of 600
fry per acre.

Survival rate in ponds stocked only
with hybrids was about 75 percent.
Even better performance was achieved
by planting one inch fingerlings in
mid -April and feeding with cotton-

AT LEFT, a nice catch of Tilapia from
a ranch pond in Pima County.

seed meal pellets at the rate of 3 per-
cent of body weight per day. Under
these conditions, and at a stocking
density of 2000 per acre, 4 ounce
fish were produced by mid -July, 8
ounce fish by September; and many
10 -12 ounce individuals by October.

The apparently high conversion
ratio of cottonseed meal pellets to fish
flesh is possible because tilapia are
able to supplement their diet effi-
ciently with large quantities of algae.
No native pond fish can equal this
combination of high total production
and high individual growth rates on
low cost diets, because none are able
to use algae and cottonseed meal
effectively as food.

Makes Lower Cost Protein
The cost of production of finger-

lings is at least as low as any of our
native varieties amenable to hatchery
production, while the cost of produc-
tion of harvestable hybrids should be
much lower because of the ability of
tilapia to grow on diets low in animal
protein. Cottonseed pellets cost only
30 to 40 percent of the usual pelleted
pond fish foods. It appears possible
to raise 1000 pounds of hybrids per
acre per season to harvestable size
( 4 to 12 oz. ) for a cost of 20 to 30
cents per pound of live weight. Large
scale production might further de-
press costs.

Probably the most lucrative enter-
prise based on tilapia hybrids would
be the sale of recreational fishing. In
desert regions where recreational fish-
ing close to population centers is at
a premium, sale of fishing privileges
would result in the highest return per
pound of fish.

The sale of tilapia to retail fish
distributors might also have possibili-
ties in regions remote from sources of
fresh fish. The flesh of tilapia is simi-
lar in texture and taste to that of chan-
nel catfish, which has a steady de-
mand in the retail fish trade.

Idea for Dude Ranches
For ranchers not interested in

tilapia hybrids as a cash crop but de-
siring recreational fishing and tasty
fresh fish for their own table, the
tilapia hybrid, alone and in judicious
combination with channel catfish,
should be a superior pond fish. At the
low population densities which are
adequate to fill family needs, no feed-
ing is necessary. In all trials conducted
to date, tilapia hybrids have proven
much superior to the bluegill as a
fish for farm and ranch ponds.

(Continued on Next Page)
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William E. Martin
and

Gene L. Jefferies

Throughout the history of the
United States, public land policy
has been one of the more per-
sistent problems confronting the
American people. For most of
the 19th century, disposal of the
public domain was the important
public land policy question.

For the last half century or so, the
public land issue has been manage-
ment of the public domain. With a
shifting and growing population and
changing economic and social con-
ditions, the questions of public land
management remain far from being
settled.

One of the chief issues in public
land policy is what should the rancher
pay the public for the privilege of
using the range resource? In other
words, what is the proper level for
a grazing fee?

Basis for Discussion
As research economists, the authors

Dr. Martin is an associate professor in
the Department of Agricultural Economics.
Mr. Jefferies was formerly a research assist-
ant and is now a field administrator with
the Peace Corps in Brazil.

of this report do not presume to sug-
gest what the proper level should be
for grazing fees, but we can lay out
a framework within which the ques-
tion may be rationally discussed.

In a free enterprise economy, the
price of goods is settled in the mar-
ket place. This price is influenced
by the available supply of the goods
in question and the purchaser's de-
sire for quantities of that goods as
expressed by his ability and willing-
ness to pay. Thus, we say that the
price level is settled by the law of
supply and demand.

Although annual or monthly graz-
ing fees are presently set by admin-
istrative order on a fairly arbitrary
basis, this does not mean that the
law of supply and demand is not
at work. Under conditions of corn-
petition, the purchase price paid for
units of the range resource is bid up
until their cost is just equal to the
net returns expected from the pur-
chase of this resource. Ranchers
would rather pay less than this, of
course, but competition with other
investors who are also seeking profits
forces the purchase price to this level.

Has Purchasable Value
To whom do they pay this price?

Part of it is paid to the government
in the form of annual or monthly
grazing fees. But public land graz-
ing fees historically have been set be-
low the competitive value of the pub-
lic grazing permits. When a ranch
is sold and the public grazing per-
mits that it holds are transferred to
its purchaser, the capitalized value
of the difference between the graz-
ing fee and the value of the product
of the permit is reflected indirectly

(Continued from Previous Page)

There is considerable evidence that
populations of most species of fish
gain weight faster when composed of
even -aged individuals, rather than
several age classes. Thus high yields
are common in new lakes and ponds
where the fish populations also are

"new."

With most of the native species of
pond fish it is necessary to eradicate
and restock to achieve this end. Til-
apia, however, which will not winter
in relatively cold water, die off com-
pletely each winter. This assures that
the population planted each spring
does not suffer competition from older
established fish remaining from the
previous season.

Provide Annual Replacements
An adequate and inexpensive sup-

ply of tilapia hybrid fingerlings would

depend on a commercial supplier who
could take advantage of mass produc-
tion savings. This operation might be
similar to that of producing chicks for
poultry production, and in itself has
the possibility of developing into a re-
stricted but profitable industry.

In addition to demand for tilapia
hybrid fingerlings for commercial and
private needs of ranchers and farmers,
real estate developers in Arizona have
a genuine need for professional fish
management services to provide high
quality fishing in ponds in housing de-
velopments, country clubs, etc.

It Has a Place
While fish culture has little prospect

of becoming a major industry in Ari-
zona it appears to have definite possi-
bilities as a specialty enterprise based
on a modest but steady demand for
the product.

in the price of the ranch, or directly
in the price of the permit itself.

The fact that Taylor grazing per-
mits are accepted at banks as secur
ity for loans shows that these values
are real and substantial. If the full
competitive value of the grazing per-
mit were charged by the government
as the grazing fee, the permit wo
have no sale value upon transfer ID
a new permittee.

These conditions have generat
debate over the size of the pe
value and to whom its purchase price
should be paid. Some argue that
the value is substantial, and since our
government is society's trustee for the
public grazing lands the people as
a whole should receive its full com-
petitive rental value.

No Intent to Profit?
Others argue that fee collection has

always been primarily to cover ad-
ministrative costs and has never been
intended as a profit making enter-
prise. Further, even if the value of
the grazing permit is substantially
above the government fee, the pres-
ent permittees have already paid tilt
full value when they purchased the
ranch. To raise fees now would un-
duly penalize the present permit hold-
ers. The low fee policy constituted
a gift to the original permit recipi-
ents. But, this policy has not re-
sulted in the subsidy of subsequent
permittees because they have already
paid the full competitive value to the
former permit holder. If grazing
fees were raised, ranchers would im-
mediately see the results through the
increased cost of production. At the
same time, the reduced profits re-

sulting from the cost increase would
cause the sale value of the ranch to
shrink, and result in a capital loss.

With this framework in mind, the
authors set about answering the fol-
lowing two questions. First, what are
ranchers actually paying for their per-
mits to use the public lands? Sec-
ondly, by how much are current graz-
ing fees below the full competitive
value of the permits as measured by
ranch purchasers themselves through
what they are willing to pay for the
permits.

From 1957 through 1963 a total
of about 160 bona fide ranch sales
occurred in Arizona BL\I Grazing
Districts 2 and 3, the BLM Sec-
tion 15 areas, the intermingled state
lands, and the Tonto National Forest.
The purchasers in 66 of these trans-
fers were interviewed relative to vari-

(ContinuedContinued on Next Page)
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In this photo, Dr. Lee S. Stith
stands between two test plantings of
short staple cotton. At right is the
commercial smooth leaf variety, and
at the left is the new University of

Arizona verticillium- tolerant strain,
UA 6016.

Although there appears to be more
cotton on the plot at the right, the
commercial variety, that is because

(Continued from Previous Page)
ables affecting the sale price. Data
gathered included items such as date
of sale, total sale price, amount of
deeded land, types and amounts of
public lands, and cattle included in
the sale. Statistical analysis enabled
us to estimate the sale value of each
of the several components of land and
leases of which these ranches were
composed:

The results were as follows:
An additional animal unit of BLM

permit increased the total sale price
of these ranches by about $150; an
additional animal unit of forest per-
mit included in the ranch sale in-
creased the ranch price by $280; an
additional animal unit of state graz-
ing land was valued at $272, and an
additional acre of deeded land in
these ranches increased their sale
prices by $19. Note that these are
not average values. They are the
amounts that an additional unit of
each of these kinds of land or lease
is worth to the purchasers of these
ranches, assuming that each had
bought a ranch made up of an aver-
age amount of each of the kinds of
land and leases.

Converted to AUM's
Converted to animal unit month

Page 5 Progressive Agriculture

( AUM ) values, these figures show
that an additional AUM of forest
land sells for about $23.33, and AUM
of BLM land sells for about $12.50,
and an AUM of state land sells for
about $22.67.

The average price paid per ani-
mal unit was $932 for stocked ranches
and $599 for unstocked ranches. This
is an average price per AUM of
$77.66 and $49.92, respectively.

If a rancher is willing to pay $280
per additional animal unit of forest
permit, then this must be an ap-
proximation of the capitalized differ-
ence between the fees charged by
the Forest Service and the annual
returns the purchaser expects from
having possession of the permit. By
using a discounting procedure, we
may compute the grazing fee that
would reduce this capitalized value
to zero. This fee would represent
the full competitive market value of
an AUM of each kind of grazing per-
mit. These full competitive values
were estimated to be $1.75 per AUM
for forest lands, $1.08 per AUM for
BLM lands, and $1.91 per AUM for
state lands.

Governmental agencies need not
charge this full competitive value,
and indeed do not charge this much.
Current fees are 38c per forest AUM,

defoliation caused by wilt has left
more open cotton bolls exposed to
view. Actually, there is much more
cotton on the plot at the left, but it
is shielded from view by the leaves.

These plots, at the Experiment Sta-
tion's Marana farm, were set up by
Dr. Stith and Dr. Warner D. Fisher,
U of A cotton breeder stationed at
the Cotton Research Center in the
Salt River Valley.

The new vert- tolerant strain ma-
tures somewhat later than the com-
mercial smooth leaf, but promises to
produce higher yields because of its
tolerance to verticillium wilt. The
6016 is the result of a number of
crosses and back crosses, with hun-
dreds of strains tried and discarded
before Dr. Fisher and Dr. Stith se-
lected a few of the best for field
tests.

30c per BLM AUM, and 40e per
state AUM. They could not charge
more than the full competitive value
without causing some AUM's of graz-
ing to go unused. A fee at some level
between the present level and the
maximum competitive values would
adversely affect individual ranchers
but would leave the range resource
in use. Someone would be willing
to pay that price. Indeed, what this
research shows is that purchasers are
now paying that price, but they are
paying only part of it to the public
that owns the land, and the rest of
it to the previous holders of the per-
mits.



ARIZONA
TABLE
GRAPES

G. C. Sharples and L. F. True

Centered in Maricopa County
with 3,792 producing acres, the
Arizona grape growing industry
markets fruit exclusively for fresh
table use. To this Yuma and
Pinal Counties contribute an-
other 200 acres. Not yet in pro-
duction are approximately 1,000
acres, planted mostly in Mari-
copa County, with further plant-
ing anticipated.

Growth of the industry has been
rapid and is characterized by certain
elements of change. Large acreages
of Cardinal, an early red seeded va-
riety, were planted in the late 1940's.
A saturated market for seeded grapes,
however, has shifted grower empha-
sis in the past 10 years to Thompson
Seedless which now accounts for 80
percent of the total.

The remainder is distributed among
the genetically related Cardinal, Ex-
otic and Robin varieties and the Per -
lette. A very early, white seedless
grape, the Perlette, has been grown
in Yuma County for about 10 years,
but was not planted in Maricopa
County on a commercial scale until
1960.

Neighboring States Compete
Because of the complex nature of

the fresh fruit market, Arizona and
California table grape industries are
highly competitive. Therefore earli-
ness of ripening is a prime considera-
tion for Arizona growers. The bulk of
Arizona production must be marketed
at a time when little or no fruit is be-
ing harvested in California, generally
between June 1 and July 15. The
earliest grapes are produced in Yuma
County, followed closely by Mari-
copa and Pinal County vineyards.

Mr. Sharpies is assistant horticulturist,
stationed at the Mesa Branch Experiment
Station. Mr. True is an assistant county agri-
cultural agent in the Maricopa County Ex-
tension office.
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PHOTO AT TOP shows clusters of grapes not sprayed with gibberellin and not
girdled, while the photo beneath shows bunches of grapes from vines which had 20
parts per million gibberellin spray and girdling of the stems. The girdling is used to
hasten maturity and increase sugar content of the grapes.

Arizona table grapes are shipped to
all parts of the United States and to
Canada. Some shipments have been
made to such faraway places as Cara-
cas and HongKong in special pack-
ages called sawdust chests.

High growing costs discourage wine
production in Arizona, but a privately
owned wine concentrate plant near
Litchfield Park allows growers to dis-
pose of cull fruit. Wine grade alcohol
is produced for blending purposes in
the wine industry.

Gibberellin Boosts Size
Although general cultural practices

BELOW, SPRAYING rig applying giberel-
lin in vineyard near Litchfield Park, in
Maricopa County.

in growing grapes have not changed
materially in the past 10 years, a re-
cent development has had a tremen-
dous impact upon the table grape in-
dustry use of the plant growth reg-
ulator gibberellin. Sprayed on Thomp-
son seedless grapes soon after flower-
ing, gibberellin causes an increase of
50 to 100 percent in the size of ripe
berries. Use of the material, however,
delays ripening and increases the cost
of berry thinning, a hand operation
performed while the berries are small
to prevent crowding and damaging of
the clusters. Despite these disadvan-
tages gibberellin use is industry -wide
and plays a key role in marketing
seedless grapes.

The University of Arizona main-

(Continued on Next Page)



MARCH
2-3--Western Cotton Production

Conference, Lubbock, Texas
4-Bull Sale of the Arizona Beef

Cattle Improvement Station,
Tucson

10-11--Artificial Insemination Work-
shop Cotton Research Cen-
ter, Tempe

15-Directors Meeting of Arizona
Homemakers' Council, Cotton
Research Center, Tempe

16- Advisory Committee for Town
and Country Life Conference,
Farm Bureau Bldg., Phoenix

20-FFA Field Day U of A
Campus

27 University 4 -H Invitational
Day, U of A Campus

APRIL
7 -8 -Dairy Industry Short Course,

U of A Campus, Tucson
24 -30 -N a t i o n a 1 4 -H Conference,

Washington, D. C.

Railroad Awards Two
$500 4 -H Scholarships

Two $500 scholarships have been
awarded Arizona 4 -H members by
the Santa Fe Railway. D. B. Malcolm,
on behalf of the railroad, has award-
ed identical scholarship checks to
Janet Hawker, 20, Tempe, and to
James Snitzer, 18, of Coolidge.

The Snitzer youth is a freshman in
engineering at The University of Ari-
zona, while Janet, a student at Ari-
zona State University, aspires to take
further training in the field of medi-
cal technology.

Two U of A Cotton Breeders Honored

Two veteran cotton breeders in this College of Agriculture were honored
recently with Tucson Retail Trade Bureau faculty recognition awards. The
two are Dr. Walker E. Bryan and Dr. Elias H. Pressley.

Dr. Bryan's award was for his development of the long staple variety,
Pima S -1, while Dr. Pressley's fame has been achieved with the Acala short
staple varieties and also for his invention of the Pressley fiber tester.

Dr. Pressley has been with this University 45 years and Dr. Bryan for
49. Each has retained a warmly informal humility in spite of national fame.

The photo above (Dr. Bryan gesturing with his pipe, Dr. Pressley balancing
a coffee cup) shows them in an informal setting in the "cotton lab" one after-
noon

ter -
noon when Dr. Pressley had a birthday and coffee was served. A score
of younger colleagues dropped by to bask in an aura of gracious fellowship
and to be reminded once again how often men of great achievement are yet
gentle, kindly men of great good will.

(Continued from Previous Page)

tains an active grape research pro-
gram in close cooperation with the
Arizona Grape Grower's Association.
Extensive studies of the timing and
rate of application of gibberellin and
its subsequent effects on all phases of
fruit quality are now being conducted.
Irrigation studies expected to lead to
better water management methods are
being carried out in cooperation with
the U.S.D.A. Southwest Water Con-
servation Laboratory, Tempe.

Several new seedless hybrids are
being tested for this area in coopera-
tion with Dr. H. P. Olmo of the Uni-

Page 7 Progressive Agriculture

versity of California, Davis, Calif.
While none of these varieties has been
released for use, some show promise
and interested growers are invited to
inspect them at Tal -Wi -Wi Ranches,
Litchfield Park, Ariz.

Anticipate Machine Harvesting
Although mechanical harvesting of

table grapes appears to be several
years in the future, some preliminary
trellis designs are being studied in
anticipation of such a development.
An experimental field cooling and
packaging machine is under private
development, suggesting a need for
further improvements and greater
mechanization of handling and pro-
cessing operations.

19W6 ,811.826114
Arizona Agriculture 1965, Bulletin

A -38

Chemical Weed Control Recommen-
dations, Bulletin A -1 ( revision )

Home Citrus in Arizona, Circular 282
( revision )

Milker's Manual, Bulletin A -37
Native Trees & Shrubs for Landscape

Use in Southern Arizona, Bulletin
A -29 (reprint)

Strawberries in Arizona Garden s,
Folder 108
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James R. Hazlitt

From barren sand to productive land - compli-
ments of "Big Red." That is the biography of Yuma
County. "Big Red," being the Colorado River, is re-
sponsible for the founding of the city of Yuma and
for most of the $77 million crop income produced
in the county.

History reports that Hernando de
Alarcón fought his way up the river
and was the first white man to see
the present site of the city of Yuma.
This was in 1540, and he was trying
to find the Seven Cities of Cibola.
What he saw was a vast expanse of
blazing white sand, heat, dirt and
straggling vegetation.

Alarcón fought his way up the
river as far as the mouth of the Gila.
Convinced that the Yuma Indians
didn't cater to strangers, he left. It
was 162 years before another white
man saw this area of desert and a
peaceful or raging river.

Then Came Padre Kino
In 1699 Father Kino made his ex-

pedition to the area on a trip to prove
that Baja California was a peninsula
and not an island. Later, in 1779, a
mission was founded on the California
side of the river. This was the first
settlement. However, it remained for
the Mexican war and the 1849 gold

Yuma County's Extension Agent James R.
Hazlitt is an Iowan by birth and training.
He was born at Marshalltown, Ia., attended
Ellsworth Junior College in 1942 -43, later
went on to Iowa State University at Ames,
where in 1948 he was graduated with a
bachelor of science degree, specializing in
vocational agriculture.

He was a vocational agriculture teacher
in Iowa for a year and a half, then a county
supervisor for the Farmers Home Admin-
istration for six years in Iowa.

Jim Hazlitt came to Arizona as assistant
county agent at Yuma in July of 1956, ad-
vancing to full agent status two years later.
He was Yuma County program specialist
under a community education program
sponsored by the Fund For the Republic
from October of 1959 to January 1962, a
program undertaken as part of the Yuma
County Extension activity.

In 1962 Jim reverted to county agent
status, and in July of 1963, when his super-
ior was transferred to Pima County, Mr.
Hazlitt was named county agent in charge.

His job is a challenging one, for nowhere
in the nation is there a more intensive,
highly developed and diversified agriculture
than in Yuma County.

March-April Page 8

rush to California to really put the
location of the Yuma crossing on the
map.

The Yuma Indians, peaceful until
then, became restless. The result was
Fort Yuma, established on Mission
Hill opposite the place where the Gila
flows into the Colorado. Yuma then
was still part of Mexico, and was un-
til the Gadsden Purchase of 1854.
But Mexican authority seldom extend-
ed that far north and the people of
Yuma needed protection. Fort Yuma
was the answer.

With the military came the problem
of supplies and the use of the river
for steamers. In this era of steamboats,
Yuma was overshadowed by such
places as La Paz, north of present
Ehrenberg. At one time La Paz was
the largest town in the territory and
the county seat of Yuma County. But
in 1909 the Laguna Dam was built
on the Colorado. Out went the steam-
boats. In came agriculture.

Rich Irrigated Agriculture
Present day agriculture of Yuma

County consists of approximately 200,-
000 acres in the following major lo-
cations: Yuma Valley, Yuma Mesa,
Gila Valley, Wellton- Mohawk, Parker
Valley, and isolated pump areas.

The Yuma Valley is the oldest irri-
gated area in Yuma County. It is lo-
cated in the extreme southwest
corner of the county, bordered on the

BELOW, CITRUS ag'reaTe is expandir?
rapidly in Yutr. a County. This your g
orchard is down in the Yuma Valley.

west and north by the Colorado
River, on the east by the Yuma Mesa
and on the south by Mexico. It con-
tains approximately 52,000 acres with
about 46,000 acres in irrigated rota-
tion. Yuma Valley is the most pro-
ductive area in the county, with an
average value of crops produced of
$735 per acre.

What grows in. Yuma Valley? You
name it, it's there. The major crops
are alfalfa, wheat, barley, sorghum,
cotton, lettuce, cantaloups and flax.
In addition are such delicacies as

pecans, tomatoes, onions, cabbage,
carrots, sweet corn and watermelons.
Also citrus. About 500 acres of oranges
and lemons have been planted in the
last two years, with more to come.

Citrus on the Mesa
The Yuma Mesa adjoins the Yuma

Valley to the east. It is a plateau -type
area which is approximately 100 feet
higher than the valley. Of its 20,000
acres, 18,000 are in citrus lemons,
limes, oranges, tangerines, tangelos
and grapefruit. The balance of the
acreage is in cotton, alfalfa and pea-
nuts.

It wasn't too long ago that this land
was considered worthless. It was, un-
til the Colorado River water made it
bloom. Now mature citrus groves sell
from $3,500 to $5,500 per acre. Land
not in citrus has brought up to $1,650
per acre. That's not peanuts. And
talking of peanuts, the world's record
of 5,500 pounds of peanuts per acre
was produced on the Yuma Mesa.
That is peanuts!

East of Yuma is the Gila Valley.
It is commonly divided into two
areas the North Gila and the
South Gila. They are distinguished by
their location in relation to the Gila
River. Previously, the North Gila ob-
tained its water from the Colorado
River, while the South Gila obtained
its water from wells. Now the South

(Continued on Next Page)
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Gila also obtains its water from the
river.

World Bermuda Leader
In the North Gila, the crops grown

are similar to those in the Yuma
Valley. The major ones are cotton,
alfalfa, small grains, cantaloups and
lettuce. In the South Gila, bermuda-
grass seed production is a big item.
Approximately 95 percent of the
world's bermuda seed production is
grown in Yuma County. Most of this
is in the South Gila Valley and the
Wellton- Mohawk areas.

The Wellton -Mohawk district be-
gins 15 miles east of Yuma and ex-
tends in an easterly direction for some
40 miles along the old Gila River bed.
It is old, yet new. It has gone from
productive land to barren sand and
then back to productive land. Years
of irrigating by pumps caused a salin-
ity condition to the point where many
acres of farmland were abandoned.
After the completion of the Wellton -
Mohawk irrigation system, which
brought Colorado River water to the
area, the valley again thrived. There
are approximately 75,000 acres in the
project. About 10,000 acres of this
is still to be developed.

Crops grown here are similar to
those grown in the Yuma area. Let-
tuce and cantaloup do well in the
Dome area. Bermudagrass seed pro-
duction centers around Wellton and
Roll. Cotton, alfalfa and small grains
are found throughout the area, and
a citrus boom has hit the Wellton
Mesa land. Since 1960, over 3,000
acres had been planted to citrus, with
1,700 acres more expected to be
planted this year. Some of the
county's largest feedlots are found in
the Wellton- Mohawk Valley.

Parker's Boom Starting
One hundred twenty miles north of

Yuma is Parker. Things are really
booming there. The Parker Valley In-
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dian Reservation covers over 100,000
acres from the town of Parker south
to Ehrenberg. This valley is bordered
on the west by the Colorado River
and on the east by desert mountains.
At present only about 31,000 acres is
being farmed, but big tracts of land
with 25 year development leases are
going in. In a few years Parker Valley
will be the county's largest agricul-
tural area.

The crops and climate around
Parker are similar to those of southern
Yuma County. Cantaloup and lettuce
have made their appearance in the
last few years. Cotton thrives, as does
alfalfa, small grains and sorghum. An-
other thriving crop is tourism. Cali-
fornians and others by the thousands
flock to the river on weekends and
holidays. National championship boat
races are held here. The Parker area
is going places!

Six Bale Cotton !
In the eastern part of the county,

mainly around Salome in the north-
east and Horn in the southwest, are
pump irrigation areas. Good quality
water and a sandy loam soil provide
for excellent agricultural production.

MUCH MANPOWER and modern ma-
chinery combine to speed cantaloup har-
vesting, since time is so important. Photo
taken in 1964 on McLaren Produce Com-
pany acreage in the Yuma Valley.

ONE OF THE WORLD'S outstanding
Brangus herds is that maintained by the
Yuvalle Cattle Company in Yuma County.

Here is a group of heifers in the
breeding pasture. The tree line in the
background marks the Colorado River,
while mountains in the background are
in Mexico.

AT LEFT, weedless peanuts; at right pea-
nut crop grown up to grass and weeds.
Jim Hazlitt points out the difference
chemical weed control makes, in this
Yuma County test plot.

Around Salome a land boom is also
going on. A few years ago less than
5,000 acres was being farmed. To-
day, there is approximately 15,000.
Some of the top cotton yields of the
county are found there, with one
field yielding nearly six bales to the
acre. Salome farmers take a back seat
to none of the farmers along the
river when it comes to producing
crops.

But, as elsewhere in Arizona, there
is a limit due to water and pumping
costs. Some land near Bouse has been
taken out of production because of
prohibitive pumping costs due to the
lowering water table. All in all there
wouldn't be much to Yuma County
if it weren't for "Big Red."



AN AGRONOMIST WRITES FROM BRAZIL
Robert E. Briggs

The view of the ocean harbor from
our apartment might find us day
dreaming that we are on vacation on
the California coast. With closer ob-
servation, however, we can see the
" jangadas" ( small 3 or 4 man wooden
sail- fishing boats ) beginning or re-
turning from their trek to fishing
grounds. We may also hear the foot
salesman shouting "peixe" ( fish) ,

"abacaxi" (pineapple), " macas" ( ap-
ples) , "camarao" ( shrimp) or other
products, and we remember we are
in Fortaleza, Ceará, Brazil.

My title in Brazil on the USAID
contract The University of Arizona
has with the University of Ceará is
Adviser in Field Crops. After three
months in Ceará I certainly do not
claim to be an expert in field crop
production in this state. In a new
country with a different language we
have found it necessary to spend
much lime becoming acquainted with
our counterparts and learning about
the agriculture of Ceará.

On a Mailman's Holiday
In early August I had the oppor-

tunity to take a trip to Crato in south-
ern Ceará and visit experiment sta-
tions at Barbalha, Ceará and one at
Sao Gonçalo, Paraiba, an adjacent
state. There were three other men
from the Escola on the trip and a
driver. The vehicle we used was one
of the three American Jeep Wagoneers
we have at the Escola. I mention the
vehicle because they are so different
than any vehicles we see in Brazil.
The Brazilian Jeeps are quite different
in appearance, so the American ve-
hicle receives a lot of attention as
one travels down the highway.

Only a small proportion of the
highways are asphalt. Roads are main -
ly improved dirt roads or cobblestone.
Speed in general is thus much slower
than in the United States because of
road conditions.

The principal field crops grown in
Ceará are beans, cotton, corn, man -
dioca, rice and sweet potatoes. Other
crops of lesser acreage include sugar
cane, peanuts, castor beans, etc. Es-
sentially all of the production of these
crops is sold in the state of Ceará,
except for cotton which mainly goes

This is fifth in a series of articles written
by members of this College of Agriculture's
team stationed at the University of Ceará,
in northeast Brazil.

to south Brazil for manufacture or
is exported.

Not Highly Mechanized
Production of crops is essentially

completely different in Ceará than in
Arizona. There is very little mechani-
zation on farms, so production is main-
ly with hand labor or with donkeys,
from land clearing to harvest. One
seldom sees a tractor when traveling
in the state.

Today, most of the field crop pro-
duction in Ceará is on non -irrigated
land. Although there have been a
number of dams constructed, irriga-
tion systems have not been developed
to a large extent. The terrain is gen-
erally rolling with narrow valleys. It
is typical to find cotton being grown
on rather steep slopes. Weed control
is with a hoe the first year of cotton
production, and livestock are often
used for weed control in succeeding
years.

The planting season for most crops
in Ceará today is commonly based on
the rainy season. A particular crop is
planted during the rainy season when
there is sufficient moisture for germi-
nation and plant development. The
intention is that the crop will grow
during the rainy season and will be
ready for harvest after the rainy sea-
son.

If the rainy season is shorter than
normal, low yields or crop failures can
be expected. On the other hand, if
the rainy season is longer than normal
there may be serious harvesting prob-
lems and reduction of quality.

Cotton is grown as a perennial crop
in Ceará. The major variety grown is
Mocó ( Gossypium hirs itum Marie -
Galante, Hutch ) . This cotton is simi-
lar to G. barbadense as it has a yellow
flower, a naked seed and long fiber
length.

Interplanting of Crops
A common practice used in cotton

production is what is termed "associa-
tion" with both corn and beans. With
this practice, alternate rows of cotton
are planted and then corn or beans
are planted between the cotton row.
Thus there is a row of cotton then
corn, cotton, beans, cotton, corn, cot-
ton, beans, etc. The normal row width
with this practice is one meter.

Thus, after the corn and beans are
harvested only the cotton remains, and
in rows two meters apart. This "asso-
ciation" is only practiced the first
year. Its purpose is to provide food
from the corn and beans at the same
time as establishing the cotton. This

custom has been used for years in
Ceará.

Cotton is commonly grown for five
or more years although economically
four or five years are best. Production
is highest in the second and third
years.

What type of an experimental pro-
gram in field crop production will be
of greatest benefit to the Escola de
Agronomia and the state of Ceará?
First we must remember that one of
our prime purposes here is to work
with our counterparts and help them
become more familiar with modem
experimental techniques which can be
used to increase crop yields. This in-
cludes both basic and applied re-
search.

Need Improved Varieties
Plant breeding programs have been

limited until recent years and there
appears to be a great opportunity
for increased production of field crops
by improvement programs. There also
are no organizations like our Crop Im-
provement Associations.

It is common for the "fazendas"
( farms ) to supply their own seed for
the crops they raise. In cotton as an
example, it is common to find tremen-
dous variability between plants as

far as height, maturity and fiber
quality are concerned. A two man
team from Mississippi State Univer-
sity is now in Brazil on a USAID con-
tract to help set up a seed program
for Brazil.

There are many areas for research
in cultural practices which should re-
sult in increased crop production. At
present, few farmers can afford to
use such practices as fertilization, in-
sect control and irrigation because of
the lack of finances. As bank financing
increases, improved production prac-
tices such as the above can be used,
which will result in increased pro-
duction. However, even after new ad-
vanced practices have proven to re-
sult in increased yields it may take
some time before they are accepted
and used by the farmers of Ceará.

Are Graciously Received
At the Escola de Agronomia we

have found our counterparts very
friendly and anxious to work with us.
Given time, understanding and pa-
tience we trust that our presence will
be of benefit to our counterparts at
the Escola and will eventually result
in greatly increased food and fiber
production for the people of Ceará.
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W. D. Pew and James H. Park

Perhaps the greatest challenge
to growers producing potatoes in
the semi -arid (low rainfall) areas
of Arizona is that of a proper
water supply to maintain the
most ideal soil moisture level
throughout the growing season.

Although several factors are im-
portant in the production of this crop,
none is more interesting or produces
so pronounced an effect on plant
growth as does irrigation. In these
areas of Arizona, the production of
potatoes, as well as other crops, is im-
possible without supplemental water.
Beyond this generalization of water
needs is the fact that a certain knowl-
edge and understanding of the prin-

This Picture
Truly Mysterious

This entry in our "mystery picture"
series may really confuse you. Noth-
ing but a series of lines, angles and
a heavy black shadow at the top.

A little study and contriving, how-
ever, should give you an easy solution.

Or you can just turn to Page 18 and
read the answer.
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ciples of irrigation is imperative if
potatoes are to be grown with maxi-
mum efficiency and effectiveness.

Can Use Too Much Water
All too often growers have unknow-

ingly reduced yields and lowered the
quality of potatoes by excessive use
of irrigation water. These findings
have been repeatedly verified through
careful field and greenhouse testing.

Considering the differences in yield
between individual treatments with-
in and between the three general
groups listed in our table, one quickly
observes that when plants receive a
high level of moisture early in the
growing season, followed by a reduc-
tion during the later period when the
tubers are enlarging rapidly and ma-
turing, the yield is rather sharply re-
duced.

This is readily seen in comparing
treatments 1, 2, and 3. Note the pro-
gressive reduction in yield as the soil
moisture levels are lowered in the lat-
ter part of the growing period. In
group C ( treatments 7, 8, 9) the op-
posite trend is true. Where the plants

Dr. Pew is professor of Horticulture and
superintendent of the Mesa, Arizona, Branch
Experiment Station. James H. Park is assist-
ant in research in Horticulture, formerly at
the Mesa station but now at the Yuma
Branch Experiment Station.

This is third in a series of articles on
potato culture by these authors, appearing
in Progressive Agriculture.

are started and grown under drier
soil moisture conditions and then pro-
vided a greater amount of water as
the tubers are developing and reach-
ing maturity, yields progressively in-
crease as the level of soil moisture is
increased.

It also will be noted that in group
B the yields are essentially the same
for all treatments regardless of the
level of moisture during the last part
of the growing season. This indicates
that the root system is adequate to
compensate for higher or lower levels
of moisture variations as they occur.

Affects Roots the Most
Observations taken concerning both

tops and roots in these tests indicate
that the effect of varying water re-
gimes on yield is more closely associ-
ated to depth and volume of root
growth than differences in top growth.
High levels of moisture early in the
season result in limited, shallow root
systems which are incapable of ad-
justing to conditions of lessor amounts
of soil moisture later in the season.

Since the roots thus developed are
too localized and shallow, they are
unable to use water in the deeper
zones. Consequently, once the plants
are started under high soil moisture
levels, they must continue at these
levels if adequate yields are to be
obtained. Whereas, plants grown on
a more limited water supply in the
early periods and then provided with
more liberal quantities later are, be-
cause of better root development, bet-
ter able to withstand the changes and
can use the available soil moisture
more effectively.

Quality Lower, Too
Tubers produced on plants grown

in soils of high moisture were general-
ly of poorer quality than where they
received smaller amounts of water.
The measure of poorer quality was

(Continued on Next Page)

Effects of Variation of Soil Moisture Levels on Potato Yield
(Variety: Red La Soda)

Group No.
Treatment

Description
Yield Number of
CWT. Irrigations

A 1

A 2
A 3
B 4
B 5
B 6
C 7
C 8
C 9

Soil
Early Season
Very Wet
Very Wet
Very Wet
Wet
Wet
Wet
Dry
Dry
Dry

Very Wet = 18 -20 centibars; Wet = 45 -50 centibars; Dry

Moisture
Late Season
Very Wet
Wet
Dry
Very Wet
Wet
Dry
Very Wet
Wet
Dry

338
328
321
348
348
343
416
391
345

= '75-80 centibars

15
13
11
13
9
9

11
9
6
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based on lower total solids, more
watery tissue, poorly set skins, rough
and poorly shaped tubers, and en-
larged and unsightly lenticels.

The economics involved in the ap-
plication of these findings also is im-
portant. Consider for a moment the
number of irrigations required in each
treatment as a measure of production
efficiency. As an appropriate compar-
ison, use Treatment 1 with 15 irriga-
tions and No. 7 with 11 irrigations.
The data show that the plants in
Treatment 7 yielded 78 CWT. sacks
more than those in Treatment 1 and
yet the increased production required
four fewer irrigations.

Thus, not only was the yield in-
creased, but production costs simul-
taneously were reduced. These find-
ings are of considerable economic
value - especially on crops normally
high in production costs - if the
growers are to receive highest finan-
cial returns.

This Can Mean Money
Based on these findings, growers

should be especially careful concern-
ing their irrigation program. It should
be remembered that high initial levels
of soil moisture, followed by drier soil
conditions, will result in reduced
yields. The reverse of these soil mois-
ture conditions will give highest yields
and best quality tubers.

Where continuously high moisture
levels are maintained in an attempt
to overcome the effects of poorly de-
veloped root systems, in an attempt to
obtain good yields, quality usually is
impaired. Plants grown on intermed-
iate levels of moisture early in the
growth period produce relatively good
yield regardless of irrigation practices
later in the growing period. Generally,
however, more control on yields can
he exercised throughout the growing
season if plants are given a limited
supply of water rather than larger
amounts early in the growth period.

Range Managers Honor
Jim Finley, Carl Webb

N1. Carl Webb, Miami rancher, re-
ceived a double honor from members
of his profession at the winter meeting
of the Arizona Section of American
Society of Range Management in No-
gales, Ariz., January 20.

Webb was named "Rancher of the
Year" and also was elected council-
man south by the organization. The
"Rancher of the Year" award was pre-
sented to him by Nelson K. Stevenson

Whither the Colleges of Agriculture?

,

of Phoenix, chairman of the awards
committee.

At the same time, James L. Finley
of Gilbert, Maricopa County, received
the organization's "Special Service
Award." Finley is a past president of
the organization and has devoted
many years of service to it.

Gil Beck President
Of Range Managers

Gil Beck of Phoenix, chemical engi-
neer turned rancher, is new president
of the Arizona Section of the Ameri-
can Society of Range Management.

He was elected at the organization's
winter meeting in Nogales, Ariz.,
January 20.

Elected to serve along with Beck
were R. M. Housley, Forest Super-
visor of the Coconino National For-
ests, Flagstaff, vice president; Wil-
liam H. Beck, Range Conservationist
for the Bureau of Indian Affairs, Hopi
Indian Agency, K e a m s Canyon,
councilman North; and M. Carl Webb,
Miami rancher, councilman south.

As the new president, Webb suc-
ceeds Robert G. ( Pat ) Gray, agricul-
tural agent in Gila County.

"Whither the Colleges of Agricul-
ture?" was the subject which Dr. Dan
Aldrich ( left ), Chancellor of the Uni-
versity of California, talked about
recently on the U of A Campus.

Welcoming Chancellor Aldrich to
the U of A Campus is Dr. Harold E.
Myers ( right ) , Dean of the U of A
College of Agriculture. Dr. Aldrich
emphasized that our colleges of Ag-
riculture face "magnificent opportuni-
ties in helping to produce enough food
and fiber to supply the nation's ex-
ploding population in the years
ahead."

But, he noted, all branches of col-
leges of agriculture agricultural
extension service, resident instruction
and agricultural experiment station -
f ace challenges in addition to food
and fiber production. The fast -grow-
ing population and the growing scar-
city of land, he said will bring added
emphasis on resource development in
its broadest sense. In the past, he ex-
plained, resource development was
guided strictly by the market place.

"Today, we must change our defi-
nition of resource development to in-
clude all land and water uses, and we
must consider how farmers and city
people can live together," said Chan-
cellor Aldrich.
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Plan Devised by

W. T. Welchert
Extension Agricultural

Engineer
and

Robert G. Gray
Gila County Agent

The origin of cattle
traps apparently
dates back to the
conquistadores. We
are grateful to
Gunder Prude, head
stockman for the
San Carlos Apache
Reservation Tribal
Council for his
assistance in de-
veloping this plan.

PLAN #A153 -,TRIGGER, range cattle trap

Rounding up cattle can be difficult in remote and rough country. Ranchers
trap cattle by fencing around the water supply. A trap gate system com-
monly called a "Trigger" is used. Trigger gates are usually left open so
that the cattle can go in and out. As gathering season begins or a treat-
ment season approaches, ideally the gates are closed a little at a time.
The cattle get used to the gate being close. When trapping is desired,
the gates are closed to a spacing of 8 to 12 inches allowing the cattle to
go in, but not out. A little hay is usually put in the corral during this
time.

In those areas where cattle are unusually wild, the in and out trigger
system is used. This requires two triggers, both of which are closed to
about 12 inches. When servicing the water supply, etc., the out trigger
is used because cattle can pick up human scent. When trapping is desired,
the out trigger is simply closed. Gate hinges and hangers are twisted
barbed wire. Adjust by sliding the wire hangers to the desired position
on the top cross bar. When trapping, a wire spacer between hangers is
used. Accidental closing of these gates is dangerous, thus regular in-
spection is necessary just prior to trapping season. When not in use,
wire the gates open.
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THIS IS NO BUM STEER - but it is County Agent Pat Gray illustrating the
workings of the cattle trap described and diagramed on the preceding page.

USE OF FAT IN RATIONS
FOR FATTENING CATTLE

W. N. Hale

Early experimental studies on the
role of fat in animal nutrition showed
that the fat component of usual feed -
stuffs was well utilized by livestock
and was also important as an energy
source. These studies indicated that
fat added palatability to the ration.
The suggestion was put forth that fat
could be added to the ration to in-
crease its energy content, thus in-
crease performance.

However, this was not considered
economical or practical until early in
the 1950's when increased production
and decreased utilization of animal
fats in certain fields resulted in a

Dr. Hale is professor of Animal Science.

surplus. When this occurred the price
of fat fell sharply and certain grades
became competitive with grains as a
source of energy in livestock rations.

The use of fat in poultry rations was
soon accepted as a means of increas-
ing the energy in the ration. Research
in the area of beef cattle nutrition
was slow, as some of the earlier studies
indicated that ruminants might not
be well adapted to the utilization of
fat levels higher than those normally
occurring in the ration.

Fat as used in this article includes
tallow and both edible and inedible
greases, but with an antioxidant add-
ed as a preservative. Hydrolyzed ani-
mal and vegetable fat have also been
used successfully in university trials.

The Fermentation Vat
It is now recognized that fat diges-

tion in the ruminant differs from that
with the monogastric animal. As is
well known, all feedstuffs are sub-
jected to fermentation in the first
stomach of the ruminant. ( This is
commonly referred to as the paunch
but the proper name is the rumen) .

In this stomach, the rumen micro-
organisms do three things to the fat.
These will be listed and briefly dis-
cussed. (1) The rumen microorgan-
isms hydrolyze ( split) the fat into
its components fatty acids and gly-
cerol. In the simple stomach or mono-

gastric animal this process takes place
in the small intestine, just prior to
absorption of the fat. (2) The rumen
microorganisms hydrogenate a large
portion of the unsaturated dietary
fatty acids to the corresponding sat-
urated fatty acids. This accounts for
the so- called hard fats of cattle and
the fact that depot fats are little in-
fluenced by the type of fat fed the
animal. This is in contrast to pork, in
which the pork depot fat closely re-
sembles the fat being fed. The prob-
lem of soft pork is well known. (3)
The glycerol portion of the fat is fer-
mented to propionic acid, which is
highly useful as an energy source to
the animal. Once the fatty acids pass
from the ruminant's stomach into the
intestinal tract, digestion and metabo-
lism apparently proceed as in the
monogastric animal.

Fat serves three practical functions
when added to livestock rations.
First, the fat increases the caloric
density of the ration. This appears to
be very important with cattle during
the summer months. As fat contains
two -and- one -half times as much ener-
gy as carbohydrates, it is possible to
markedly increase the energy content
with little increase in the bulk of the
ration. Thus, with the same feed in-
take, energy intake is higher.

Quick Lift to TUN
For example, if a typical ration

containing 40% roughage and 60%
concentrates composed of cottonseed
hulls, alfalfa hay, milo, cottonseed
meal and necessary minerals contains
66.6% total digestible nutrients
( TDN ), the addition of 4% fat at
the expense of 4% milo raises the
TDN to 71.6% . This is an increase
of 5% TDN with no practical change
in the bulk of the ration.

The second practical aspect of fat
addition to the ration is control of
dust. It is well known that dusty ra-
tions are not consumed readily by

(Continued on Next Page)
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cattle. Hay grinding is a very dusty
operation unless fat is added to the
hay at time of grinding. Usually a
1% addition of fat will adequately
control dust in dry hay. The 4% ad-
dition controls all dust and produces
more satisfactory results regarding
the consumption of the fine parts in
the ration. The third aspect is less
wear and tear on feed mixing equip-
ment when fat is added to the ration.

Several experiments have been con-
ducted at the Arizona Experiment
Station over the last five years to de-
termine the value of fat when added
to high concentrate rations and to all -
roughage rations. Table 1 gives the
results of nine trials in which 4%
fat had been added. The average
values showed an 8.4% improvement
in gain, with an 8.5% improvement
in feed efficiency. Feed intake was
only slightly affected by the addition
of fat.

Used Both Milo and Barley
The rations in this series of studies

included both milo and barley as a
source of grain, with ration protein
levels of 11 to 13%. The rations av-
eraged approximately 70% concen-
trate and 30% roughage. Studies to
date suggest that rations to which 4%
fat has been added should not con-
tain over 13% protein. At higher pro-
tein levels the fat appears to depress
the rate of gain.

The largest response to fat has been
noted on high milo rations with a
somewhat lower response on high
barley rations. This is probably due
to the fact that steers on barley ra-
tions normally gain faster than on

milo rations. Fat levels up to 8%
have been added to high concentrate
rations with satisfactory results; how-
ever, at the higher levels the eco-
nomics of fat additions become ques-
tionable.

Results of fat additions to all al-
falfa hay rations are presented in
Table 2. The addition of 10% fat to
ground alfalfa hay improved perform-
ance by 14 % and improved feed effi-
ciency by 21%. Apparently the addi-
tion of 20% fat was too high, based
on performance and general observa-
tions of the animals.

At present there are no suggestions
that the fat additions, over the normal
ration fat, contribute any nutrient or
factor other than energy. The use of
fat sufficient to contribute significant-
ly to the energy content of the ration
ultimately becomes one of economics.

Is Highly Digestible
Digestion studies have indicated

that added fat is at least 90% diges-
tible. If the conventional conversion
factor of 2.25 is applied to the diges-
tible fat, then the TDN value of fat
is at least 202% . Using an 80% TDN
value for grains, the fat then contains
two -and -one -half times the TDN of
grain, and on this basis is worth two -
and- one -half times the cost of grain.
For example, if milo is selling for $45
per ton, fat would be worth $101 -105
per ton. When added as an energy
source, the features such as dust con-
trol are automatically included.

Fat additions usually are made as a
substitute for grain and therefore re-
duce the protein content of the ra-
tion to a point where recalculation
of the latter is necessary.

Table 1. Summary of 9 Trials With 4% Fat Addition to Fattening Rations

Ration
Number Av. days
of steers on feed

Av. daily Av. daily Feed /100
gain feed lb. gain

Control ration
Control ration

+ 4% fat
Percent improve-

ment,

145

145

lb
136 2.61

136 2.83

8.4

lb. lb.
22.0 854

21.8 781

8.5

Table 2. Addition of Fat to a Ground Alfalfa Hay Ration
(128 days)

Fat level

1/a 10% 20%

Number of steers
Average initial weight, lb.
Average daily gain, lb.
Average daily feed, lb.
Feed /100 pound gain, lb.

18
492

1.48
17.1

1155

18
489

1.69
15.4

911

18
484

1.58
13.4

848

a 1% fat added to control dust.

NAVAJO WOMAN with her flock of sheep.

44cz#ica 'S S/teep
Paced %ciliate

Clarence D. Edmond

and John W. Wildermuth

Due to differences in prices
between ewes and lambs, and
b et w e e n Indian -owned and
white -owned sheep and lambs,
it would be desirable to analyze
prices according to class, owner-
ship, trend and seasonal varia-
tions. Such a refinement of
analysis, however, is impossible
for two reasons. First, there are
no time series data for prices of
ewes in Arizona. Second, there
are no time series data on differ-
ence in prices of Indian -owned
and white -owned sheep or lambs.

For these reasons the price analy-
sis will be as follows : First, for his-
torical background, comparison, and
trends, annual prices for "sheep" and
for "lambs" will be analyzed for the
period 1910 ( the beginning of price
data ) to 1963. Next, indicated differ-
ences in price of Indian -owned and
white -owned lambs will be discussed,
and finally, seasonal variations of
lamb prices will be statistically an-
alyzed.

The year 1910 marked the begin-
ning of recorded price series for sheep
and lambs in the United States. Al-
though there are some price data prior
to 1910, due to incompleteness and

(Continued on Next Page)

Third article of a series. Dr. Edmond is
Farm Management Specialist in the Exten-
sion Service while Mr. Wildermuth is a
former student in the Department of Agri-
cultural Economics.
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non -comparability they are not suited
to price analysis work.

Wide Price Range
Weighted average annual prices for

sheep and lambs in Arizona since 1910
are shown in Figure 1. Prices during
this period have varied widely. For
example, the average annual prices
for sheep fell to $2.30 per hundred
weight in 1933, then rose to $14 in
1951, then fell again to around $5 to
$6 per cwt. during most of the 1956-
63 period. Lamb prices in Arizona fol-
lowed the same general pattern: high-
er during World War I, lowest dur-
ing the depression ( $4.75 in 1932) ,

rising during the late '30's, and reach-
ing a peak of $30.90 in 1951. Then
sharply lower until 1961 when a low
of $17 per cwt. was reached. Since
then there has been improvement as
the present liquidation phase has run
its course.

How long the improved situation
will last is unknown. An examination
of prices ( Figure 1) indicate that
there have been no price cycles in
the past, thus history is of little bene-
fit except for understanding. There
are, however, some trends taking place
that add some light to the situation.

The number of stock sheep on hand
January 1 in the U. S. has varied wide-
ly since 1870, reaching an all time
peak of 51 million head in 1884, then
trending generally downward through
1923 when 321 /2 million head were
on hand ( Figure 2 ) . A buildup in
numbers then followed, reaching a
peak of 49.3 million head in 1942.
Numbers then fell sharply through
1950 and have leveled off somewhat
in recent years. However, the trend
continues downward and in January,
1964 stock sheep in the U. S. num-
bered 241/2 million, just about half
the 1942 figure.

Imports of lamb and mutton have
been called a major problem in the
sheep industry, and certainly have had
an effect on prices in recent years.
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FIG. 1 - NOTE ups and downs of sheep
prices in Arizona and nationally.
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FIG. 2 - STOCK sheep on hand in the
U.S. Figures for each Jan. 1, from 1870 to
1964.

But the rapid fall in numbers between
1942 and 1950 cannot be attributed
to imports of lamb and mutton, for
the drop in numbers had already
spent its course before imports began
to climb in 1958 ( Figures 2 and 3 ) .
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FIG. 3 - U.S. PRODUCTION and U.S.
imports of lamb and mutton carcass
weight equivalent, 1951 -63.

Imports Important Recently
Imports were insignificant until

1957 when Australia and New Zealand
began to increase shipments of high
quality lamb to the United States. By
1963 imports furnished 16 percent of
the total U. S. lamb and mutton
market. Imports will be down in 1964,
but they are likely to increase again
unless American producers find ways
to decrease costs of production. The
imports grew to present size during
a period of increased production and
lower prices in the U. S. ( Figures 3
and 1 ) . This indicates that prices in
the U. S. would have to be lower
than in 1961 in order to discourage
imports.

Another factor which has had an
effect on the sheep industry is the
increased use of man -made fibers. In
1920 the production of man -made
fibers in the U. S. was insignificant,
but it has since climbed steadily. In
1963 the production of man -made
fibers was four times the U. S. wool
production plus imports. Perhaps new
discoveries in the better use of wool
will help recover some of the lost
market.

As mentioned earlier, there are no
statistical data for comparing prices
of Indian -and white -owned lambs in
Arizona. Estimates have been made,
however, and sales at public auctions
have been noted.

Indian Sheep Priced Lower
Professional people working closely

with Indian -owned sheep feel that
prices of Indian sheep run about one

(Continued on Next Page)
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Grain Sorghum in Poultry Diets
B. L. Reid and B. J. Hulett

Poultry rations in the South-
west ordinarily contain 50 to 70
percent grain sorghum, since
these grains serve as the most
economical source of energy and
protein in this section of the
United States. Sorghum is well
adapted to semi -arid areas, but
it can make good use of addi-
tional water and is grown ex-
tensively under irrigation in dry
areas. As a cereal crop in the
United States, sorghum is cur-
rently exceeded in production
only by 'wheat and corn.

Within the past two years much
interest has developed among poultry
nutritionists relative to the evaluation
of grain sorghum utilization in com-
parison with corn. Corn serves as the
main grain component of poultry ra-
tions in other sections of the U.S.

(Continued from Previous Page)

to two cents per pound less than for
white -owned sheep at the same time
of year. Indians have taken lambs to
the public auction at Cortez, Colo.,
where they sell for 11/2 to 2 cents
less per pound than do white -owned
lambs. Some persons with knowledge
of the Arizona sheep industry feel
that the price differential is even
wider. One man says that Indians re-
ceive 3 to 5 cents less, while another
feels they receive about 2 cents less.

The tribal councils and the Bureau
of Indian Affairs are working on im-
proving Indian sheep. Projects include
buying and disposing of old ewes,
furnishing high quality rams, and
stressing better production and mar-
keting practices. As a result, some of
the Indian sheep are of high quality.
As these improvement programs be-
come more widespread in their ef-
fect, the price discount for Indian
lambs probably will continue to de-
cline.

Prices of lambs in Arizona tend to
be highest during April and May and
lowest during the October -January
period. Keep in mind that these are
average prices for all lambs. Thus,
these prices reflect any seasonal vari-
ations in prices within grades as well
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simply because it is plentiful, locally
grown and economically priced.

Must Know Them Better
With the development of the var-

ious hybrids and numerous strains of
grain sorghums, an evaluation of the
nutrient content and utilization of
them has become of vital concern to
poultry feed manufacturers and poul-
trymen. Commercial feed operations
ordinarily do not segregate their var-
ious shipments of grains with regards
to nutrient content or strain.

It is possible, however, that the
presence of sorghum of low nutritive
value would not produce any dramati-
cally adverse effects on total egg pro-
duction, but would result in lowered
production efficiency, poor feed utili-
zation or reduced egg size.

One problem associated with the
use of grain sorghums is the great
variability in their protein contents.
Our analyses have indicated values as
low as 6 percent crude protein while

as seasonal variation in the grade
make -up of lambs sold. The months
characterized by higher prices corre-
spond to the period of marketing of
milk fat lambs by white producers.
Months which have lower prices in-
clude the months during which the
Indians market their feeder lambs.

Hit Different Markets
Factors which contribute to this

large seasonal variation in prices are:
( 1 ) Whites sell their lambs during the
time when prices of lambs are season-
ally high for the state and the nation,
while the Indians sell their feeder
lambs in the fall when lamb prices
are generally lower; ( 2 ) Indian lambs
tend to be smaller, less meaty, and
more variable in quality of wool than
do white produced lambs; ( 3 ) Sales
of Indian lambs occur in more remote
areas and they are sold in smaller
lots.

We can conclude that in general
Indian producers do receive a lower
price for their lambs than do white
producers. The size of the difference
is probably near 1 to 3 cents in any
one year. About half of this difference
appears to be due to differences in
prices of fat and feeder lambs and in
time of year when marketed. The
other half of this difference is due
probably to quality and distance to
market.

Turn to Channel Six
For Interesting Fare

We recommend to our readers in
southern Arizona a discovery we
have made - if you turn to Channel
6 you get interesting adult television,
both network and local programs.

Channel 6, of course, is the Uni-
versity of Arizona "educational net-
work" channel. This station -
KUAT-TV - is accessible to viewers
within 20 miles of the U of A
campus, also to cable- serviced view-
ers on other channels at Nogales,
Bisbee, Douglas and Fort Huachuca.

Dr. Ben Markland, head of the
U of A Radio -TV Bureau, tells us
if you'll write him you will receive a
free monthly program guide, so you
can plan ahead to watch the pro-
grams you will enjoy.

other samples have been found with
protein contents as high as 15 per-
cent. The crude protein content of
corn generally varies to a lesser ex-
tent than grain sorghum, with values
ranging from 6.5 to 10 percent.

One of the obvious differences be-
tween grain sorghum and corn is the
lack of yellow xanthophyll pigments
in the grain sorghums. The xantho-
phylls are deposited in the skin and
egg yolks and result in the yellow
pigmentation in these products. Birds
fed a grain sorghum -based diet, with-
out addition of a source of xantho-
phylls, produce eggs with creamy
white yolks. Poultrymen and feed
manufacturers, therefore, rely upon
dehydrated alfalfa meal to a greater
extent as a source of xanthophylls in
diets containing large amounts of
grain sorghums.

Sorghum Alone is Deficient
Experiments conducted by Dr. J. H.

Quisenberry of Texas A & M Uni-
versity have indicated that the use of
grain sorghum as the sole grain com-
ponent in laying diets results in low-
ering of egg production and egg size
when compared with similar diets
containing corn. One theory which
has been advanced to explain these
results is based on the differences in
linoleic acid content of corn and grain
sorghum. Linoleic acid is one of the
polyunsaturated fatty acids which is
required by all animal species in small
amounts. This fatty acid is present in
the egg to the extent of 8 to 10 per-
cent of the fat.

Workers at Washington State Uni-
versity have shown that the feeding
of linoleic acid or vegetable oil

(Continued on Next Page)

The authors are members of the Depart -
ment of Poultry Science.
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R. W. Cline

"The program of agricultural
education in public schools,
when properly organized under
the direction of an effective
teacher, makes significant contri-
butions to both the vocational
and general educational needs
of the pupils enrolled."

This statement was used as the
initial conclusion by Joe P. Bail who
listed guiding principles and recom-
mendations from the findings of his

(Continued from Previous Page)

sources of this material ( corn oil or
safflower oil) increases egg size. It
has, therefore, been suggested that the
lower linoleic acid content of the grain
sorghums would tend to reduce egg
size as a result of inadequate amounts
of linoleic acid.

There are a number of other factors
known to be involved in the control
of egg size. Most important among
these is probably dietary protein level.
With variability encountered in the
protein content of the grain sorghums,
experimental work must involve care-
ful control and measurement of di-
etary protein content in order to ar-
rive at a true estimate of the value
of the grain sorghums in relation to
corn.

U of A Experiments
The Poultry Science Department of

The University of Arizona has been
conducting studies on the use of grain
sorghum in the diets of laying hens.
One study involved the feeding of
diets which contained 14.5% pro-
tein with energy levels of 960 Calories
P.E. /lb. using either 65% corn or
62% grain sorghum as the grain com-
ponent. The linoleic acid content of
the corn diet was 1.71 % while that
of grain sorghum was 1.58%. The
protein content of each diet was de-
termined every time the diets were
mixed.

Birds were fed the experimental
diets for a period of 44 weeks. The
corn diets supported a production
rate of 67.8% as compared with
67.3% obtained with the feeding of

recent study entitled "Agricultural
Education at the High School Level
in Arizona."

Why Study Was Made
This research was timed to provide

working information for further de-

Dr. Cline is head of the Department of
Agricultural Education. Dr. Bail, who is
quoted above, is chairman of the Division
of Agricultural Education at Cornell Uni-
versity. He was on sabbatic leave during
the first half of 1964 and served as visiting
research professor of Agricultural Education
at the University of Arizona.

the grain sorghum diet. Egg size
was not significantly different. Pounds
of feed required to produce a dozen
eggs was slightly better for the grain
sorghum diet.

The grain sorghum used in this ex-
periment was a mixture of a number
of varieties obtained from a commer-
cial feed mill and would approximate
the grain component present in com-
mercially- produced feeds. These data
suggest that no detrimental effects
should be expected from the use of
grain sorghums in the diet of laying
hens when thought is given to the
protein content of the grain, and feeds
are formulated with consideration for
the differences in amino acid compo-
sition between corn and grain sor-
ghum.

Additional studies with several
varieties of grain sorghum will be
undertaken.

Now We Use Computers
Poultry feed formulation has be-

come an increasingly important prob-
lem. Evaluation must be made of a
large number of nutritients which are
required by poultry in addition to
the ingredients available as economic
sources of these nutrients.

The use of computers for least -cost-
formulation of feeds has become
widespread in the U.S. The effective
use of such systems is vitally depend-
ent upon accurate knowledge not
only of the nutrient composition of
feedstuffs but on the degree of utiliza-
tion of the feedstuff by poultry. For
this reason, studies of the type cited
above continue to become increasing-
ly essential for improvement of poul-
try production efficiency.

Mystery Picture
Answer

That mystery picture on Page 11 is
really simple to figure out if you
turn it upside down. Then you get a
steer's eye view of the curving load-
ing ramp at the large new T & C
Feedyards up in Pinal County.

velopment of occupational training in
agriculture under provisions of the
federal Vocational Education Act of
1963.

Purpose of the study was to develop
a list of valid guidelines for use in
modifying and improving programs of
agricultural education to serve the
needs of high school youths. Attempts
were made to find answers to such
questions as ( 1 ) What are the strong
and weak points of present programs?
( 2 ) What groups of students are not
being served by present programs?
( 3 ) What additional groups of stu-
dents may profit from instruction in
agriculture? ( 4 ) What special pro-
grams may be developed to serve
potential drop -outs and other disad-
vantaged youths? ( 5 ) What contribu-
tions, if any, can agricultural instruc-
tion make to the general educational
development of high school students? I

Aided by Committee
The study was conducted coopera-

tively by the Agricultural Education
Department of The University of Ari-
zona and the Arizona Department of
Vocational Education, under direction
of a 15- member advisory committee
of leaders in agriculture and educa-
tion. Lynn Sharp of Mesa served as
chairman of the committee. Others
are J. R. Cullison, Carlos H. Moore,
Warren R. Langfitt, James J. Malloy
and E. L. Wilson of Phoenix; F. J.
Benedict and Gordon G. Hall of

Tempe; R. Clair Decker of Tolleson;
Loren H. Curtis of Casa Grande;
Emil M. Rovey of Glendale; Drs.
Harold E. Myers, Darrel S. Metcalfe,
R. W. Cline and B. P. Carden of
Tucson.

Data used in the study were ob-
tained by conferences, interviews and
questionnaire, involving 276 selected
individuals who were acquainted with
high school departments of vocational
agriculture in Arizona. Those supply-
ing factual information and opinions
included school administrators, teach-
ers of vocational agriculture, guidance
counselors, school board members,

(Continued on Next Page)
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parents of agriculture students, former
students of agriculture and others. In-
formation obtained from the printed
questionnaires was supplemented by
personal interviews with representa-
tives from the above groups in 14 of
the 35 Arizona high school communi-
ties that offer instruction in vocational
agriculture.

Findings of the study consisted
mainly of the reactions and comments
of the respondents to 31 statements
pertaining to proposed changes or
modifications in programs of instruc-
tion in agriculture. These statements
concerned three major phases of the
program, namely, courses to be of-
fered, occupational experience for stu-
dents and the role of the Future
Farmers of America.

Tallies 11 Answers
From the data gathered, and con-

sultation with members of the ad-
visory committee and other lay and
professional leaders, Dr. Bail de-
veloped the following 11 conclusions:
(1) High school course requirements
should permit any interested pupil to
enroll in agricultural courses regard-
less of sex or place of residence ( farm,
village, town, or city) ; ( 2) The high
school course in agriculture should
meet the needs of those who plan to
enter any occupation in agriculture,
but also those who plan to pursue post -
high school education in agriculture;
( 3) Beginning courses in agriculture
should include basic principles of
science related to agriculture, and
provide opportunity to explore career
possibilities in the field;

( 4) Additional course content and
titles ( advanced high school and post -
high school) should be based upon
the abilities needed by workers in
groups of related occupations in agri-
culture; ( 5) Occupational experience
in agriculture is highly desirable as
part of a program of agricultural in-
struction at the high school level; (6 )
Occupational experience may be pro-
vided on the home farm or ranch,
on other farms or ranches, or in other
agricultural business and /or industry
related to the pupil's occupational
goal;

( 7) Provision for occupational ex-
perience is a joint responsibility of
the pupil, his parent and /or employer,
and the school; ( 8) The occupational
experiences should be under the
supervision of the teacher of agricul-
ture and be of such scope and dura-
tion as to provide competencies need-
ed by beginning workers in the occu-
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RODEOS BIG BUSINESS
This being the time of year to think of

such things, let's talk about the big business
of rodeos, which grew out of chance meet-
ings of vaqueros many years ago, on the
trail or at the shipping point. Cowboys
would brag, and there'd be events and
betting to decide which was the best rider
or roper . . . and so the rodeo began.

Well, last year there were 582 accredited
rodeos in the U. S. and Canada, and they
attracted 9,400,000 spectators and 90 million
viewers and paid out $3,511,247 in prize
money.

And in the eyes of many it is now one of
the few honest sports left, for the simple
reason that a horse - unlike a man - can't
be bribed to do less than his best.

pation; ( 9 ) Membership in the Future
Farmers of America should be open
to any pupil enrolled in agriculture;

(10) Pupil activities in FFA should
be limited to those which contribute
to the educational objectives of the
instructional program in agriculture;
(11) Major emphasis in FFA should
center upon development of desirable
personal and social abilities of the
individual, including traits of leader-
ship.

Results In Recommendations
As an outgrowth of these conclu-

sions, Dr. Bail and the advisory corn -
mittee make the following recom-
mendations: (1) Continue efforts to
provide teachers of agriculture with
suggested course guides and units of
instruction. Specifically, it is recom-
mended that course guides for Agri-
cultural Mechanics I and II be de-
veloped, if this is accepted as a regu-
lar offering; ( 2) Make changes in the
proposed horticulture course guide
based upon experiences of teachers
and administrators; (3) Develop a list
of guidelines for establishing and op-
erating school land laboratories, and
establish pilot land laboratories which
can be evaluated in terms of their
contribution to the educational pro-
gram.

(4) Review policies and practices
regarding state -wide judging contests.
Continuously review contests to re-
flect the subject matter taught in the
local school programs in agriculture.
Urge teachers to enter only those
contests which are a part of the in-
structional program in their schools;
( 5) Review and evaluate FFA activi-
ties on the local and state level on
the basis of teacher and pupil time
involved in relation to educational
outcomes;

( 6) Urge each teacher of agricul-
ture to evaluate his use of professional
time during the summer months. Es-
tablish policies on the local level re-
garding maximum days away from the
school and community, including pro-
fessional improvement activities, FFA,

etc.; (7) Continue efforts to make the
agricultural program a "part" of the
local school system, with the teacher
of agriculture, the FFA organization,
and all other aspects of the program
subject to local school policies and
regulations. It is suggested that policy
statements regarding the department
of agriculture be developed as part of
annual and long -range programs;

(8 ) Continue to urge each depart-
ment to organize and use an advisory
committee; ( 9) Keep school admin-
istrators informed of developments in
agricultural programs, both local and
state -wide; (10) Make certain that
guidance counselors are well informed
concerning the program and the stu-
dents enrolled. Keep the needs of
students foremost; (11) Explore
possibility of joint programs with
other vocational education fields, par-
ticularly business and distributive ed-
ucation;

(12) Continue to offer in- service
training programs in the emerging
areas of course content, to provide
teachers with needed competencies.
Recognize the need for more special-
ized training at the undergraduate
level for those who plan to teach in
specialized areas, (13) Establish an
advisory committee for agricultural
education at the state level to help
guide the future development and ex-
pansion of the program, (14) Con-
tinue to expand the program of syste-
matic evaluation of the educational
outcomes of instructional programs.
Revise the present list of evaluative
criteria to reflect new objectives and
standards.

The report on the study also in-
cluded recommended lists of course
titles in agriculture for ( 1 ) small ( less
than 200 enrollment) high schools,
(2) medium size (up to 500 enroll-
ment ) schools, ( 3) large rural, urban
or suburban schools and (4) large
city schools.

Results of the Study
Some items among recommenda-

tions in the study, which are already
under way are (1) Development of
guides for special unit courses such
as, the Economics of Agriculture, Ani-
mal and Plant Science and Agricul-
tural Mechanics I; ( 2) Evaluation
and further development of horticul-
ture courses and facilities and (3 )
Modification of the curriculum for
teachers to provide more specializa-
tion in selected areas of agriculture.

The findings of this study will con-
tinue to exert an influence upon pro-
grams of agricultural education at
state and local levels in the years
ahead.



444a Seed CIta&1
Reüslace in 44alja

M. W. Nielson
and

M. H. Schonhorst

Development of an alfalfa variety
resistant to the alfalfa seed chalcid
(Bruchophagus roddi ( Gussakovsky) )
is now within the realm of possibility.

Recent research in Arizona has
turned up a number of alfalfa plants

GROUP OF ALFALFA plants being cage - tested in the greenhouse at the Mesa Branch
Experiment Station. Note the little bottlelike screen cage around each raceme or
flower cluster. Each such caged raceme contains 10 adult chalcids.

SHOWN AT LEFT, alfalfa seed chalcid,
magnified 25 times actual size. A - adult;
B - larva; C - pupa. (After Urbahns,
1914) .
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RACEMES AND ADULT chalcids from
susceptible and resistant plants, following
cage testing. Five adults emerged from
racemes of resistant plant, above, and 66
adult chalcids from racemes of susceptible
plant, below.

that are promising in the development
of varieties that will give protection
from the devastating effects of the
chalcid and provide increased seed
production for the growers.

Immune to Control
The alfalfa seed chalcid is one of

the most destructive insect pests of
alfalfa seed. There is no known con-
trol that will adequately reduce popu-
lations of this insect. Damage to the
seed crop usually occurs every year

(Continued on Next Page)

Dr. Nielson is Research Entomologist,
Entomology Research Division, Agr. Res.
Serv., USDA, and Associate Entomologist,
Arizona Agricultural Experiment Station at
Mesa. Dr. Schonhorst is Professor of Agron-omy at the University of Arizona.
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Rooting Alfalfa Stem Cuttings

A. E. El- Tabbakh
and

M. A. Massengale

Propagation of superior geno-
types of many plants has been a
problem facing nurserymen and
research scientists for years. With.

hybrid al f alf as coming on the
market, vegetative propagation
has also become a problem for
seed producers. For example, in
the production of seed of hybrid
alfalfa, it may be necessary to
use large numbers of rooted al-
falfa cuttings from many clones.
One of the biggest obstacles to
propagating alfalfa vegetatively
is the difficulty in establishing
vigorous roots from stem cut-
tings.

The study reported here sought to
obtain information which might be
useful in propagating alfalfa vegeta-
tively. Several plant growth regula-
tors were tested on different alfalfa
genotypes to determine: ( 1 ) the most
promising compounds for promoting

ALFALFA STEM cuttings which have
been dipped in growth regulator solutions
for 30 seconds and then placed in a perlite
medium where rooting occurs.

the start of roots on alfalfa stem cut-
tings; (2) to determine the best con-
centration of those compounds found
to be superior in stimulating root
formation; and ( 3 ) to determine the
response of different alfalfa genotypes
(clonal lines) to root -promoting
chemicals.

If a growth regulator could be
found that would consistently in-

The authors are members of the Depart-
ment of Agronomy.

(Continued from Previous Page)

in all seed growing areas of the
United States and may run as high as
85 percent in individual fields.

This insect, as shown in the photo
on Page 20, is a tiny wasp that lays its
eggs in young alfalfa seeds. In a
short time the eggs hatch and tiny
grublike larvae feed within the seeds,
consuming everything but the seed
coats. Only one larva survives in each
seed. The larvae mature, pupate, and
emerge as adults in two to three
weeks. Thus, the insect spends most
of its life within the alfalfa seed. The
females usually lay 40 to 80 eggs
which give rise to a similar number of
infested seeds.

In research at The University of
Arizona Branch Experiment Station at
Mesa, thousands of alfalfa plants have
been screened and tested in the last
three years. The plants are first
screened in the field at a time when
high populations of the chalcid are
present. Next, samples of racemes
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( group of seed pods ) in the plump,
green stage of development are taken
from the plants and placed in special
rearing containers. The adult chalcids
emerge and are counted. Plants that
have low infestations by this test are
saved for further testing in the green-
house. Small cages are used to con-
fine 10 adult chalcids on a single
raceme, as shown in the photo at left.

If the plant is resistant very few,
if any, eggs are laid and little seed
damage results. On the other hand
if many eggs are laid, much seed dam-
age occurs, and the plant is discarded.

One Percent is Resistant
About one percent of the plant pop-

ulation tested since 1961 has had a
level of resistance adequate for use
in development of a new alfalfa
variety.

In spite of the apparent success in
finding plants with a satisfactory de-
gree of resistance to the alfalfa seed
chalcid, much more research and test-
ing will be necessary before a resistant
variety finally is released for commer-
cial use.

crease root formation on stem cut-
tings of alfalfa, and its optimum con-
centration determined, much time and
effort would be saved in the produc-
tion of large numbers of alfalfa clones.

A Big Step Forward
The discovery that plant growth

promoting chemicals such as indolea-
cetic acid were of real value in stim-
ulating the production of adventitious
roots on stem and leaf cuttings was a
major turning point in propagating
plants asexually. Before the use of
synthetic growth regulators in rooting
stem cuttings, many other chemical
compounds such as sugar, potassium
permanganate, carbon m on o x i d e,
ethylene, propylene, manganese, iron
and phosphorous were tried without
consistent success.

We made three successive experi-
ments in the greenhouse during late
summer and fall. Chemicals studied in
these experiments were indoleacetic
acid ( IAA ), naphthaleneacetic acid
( NAA ) , indolebutyric acid ( IBA) ,

thiamine hydrochloride ( vitamin Bi ),
gibberellic acid ( G.A. ), and 2,4 -di-
chlorophenoxyacetic acid ( 2,4 -D ) . All
alfalfa stems used in these investiga-
tions were obtained from clones grow-
ing at The University of Arizona's
Campbell Avenue Farm. Stems that
were two weeks old were selected
from four different genotypes desig-
nated as E -12, M -5 -20, P -14 and Wy-
oming.

Cuttings of mature stems were
taken from the fourth and fifth inter -
node below the terminal bud. Each
cutting consisted of parts of two inter -
nodes and one node which had leaves
and a vigorous appearing axillary
bud. Half an inch of stem was left
above the node, and two inches of
stem were left below.

Dipped for 30 Seconds
One inch of the basal ends of the

cuttings was dipped for 30 seconds
into the solutions containing the
growth regulators. After dipping in
the different solutions, one and one -
half inches of the basal portion of the
stern cuttings were placed in a me-
dium of sterilized perlite. The cuttings
and perlite were contained in green-
house flats ( wooden boxes 24" x 18" x
4"), see above. The position of each
flat was changed daily in a clockwise
manner to eliminate the position ef-
fect. Cuttings were watered at two -
hour intervals from 8 a.m. to 10 p.m.
daily for the duration of each experi-
ment.

At the end of each experiment, ap-
proximately 20 days after cuttings

(Continued on Next Page)
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were made, the cuttings were removed
from the perlite medium, thoroughly
rinsed, and collected in a beaker con-
taining distilled water. Data on the
number of roots per cutting, length of
the longest root, and dry weight of
the roots were obtained.

Data from the first experiment
showed that the number of roots from
cuttings treated with 2,4- dichloro-
phenoxyacetic and indoleacetic acids
was significantly higher than the
number of roots from cuttings treated
with other chemicals, or from the
controls. Indolebutyric acid was not
available for comparison in this test.
Results of this experiment further
showed that root growth expressed in
length and /or weight was less affect-
ed by the plant -growth regulators
studied than was the number of roots.
There were large differences in dry
weight of roots, number of roots and
length of the longest root among the
different genotypes of alfalfa, as seen
in the photo above.

Other experiments sought to learn
the best concentration of IAA, IBA
and 2 -4 -D to use for start and growth
of roots on alfalfa stem cuttings. Com-
parative effects of the three plant
growth regulators on the number of
roots are shown in the graph. These
data show clearly that concentrations

600 IAA á IBA
60 2,4 -D

treatments on number

ROOT FORMATION on alfalfa stem cut-
tings which had remained in perlite medi-
um for 20 days. Note large number of
roots on the Wyoming genotype as com-
pared with genotypes E -12 and M -5 -20.

up to 600 ppm for IAA and IBA did
not reach the toxic level for root initi-
ation and growth, but a concentration
beyond 40 ppm of 2,4 -D caused in-
hibition of root initiation and growth.
Apparently, 2,4 -D was toxic to the
stem tissue at a level higher than
40 ppm.

In general, the best root start,
growth and development on alfalfa
stem cuttings came when they were
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F. Eugene Nelson

Each year a few thousand people
in the United States suffer from the
discomforts of what is known as "food
poisoning." This combination of diar-
rhea, vomiting, nausea and weakness
frequently is caused by eating food
in which bacteria have grown ex-
tensively.

Staphylococcal food poisoning and
salmonella "food poisoning" are the
major examples of this type. A few
people contract botulism each year,
and about 65 percent of the cases are
fatal.

Botulism usually starts out with
fatigue, dizziness and headache, fol-
lowed by double vision and difficul-
ty in swallowing. The nervous system
is involved, resulting in eventual pa-
ralysis of the respiratory system and
the heart.

Staphylococcal food poisoning is

caused by an organism known as
Staphylococcus aureus ( occasionally
by (Staphylococcus albus). Some
strains of this organism are able to
produce an enterotoxin, a substance
which causes characteristic pro-
nounced reactions when taken into
the gastrointestinal tract. In a few
instances symptoms may appear with-
in an hour after the food containing
the organisms and their growth pro-
ducts is eaten.

Recovery is Usual
More commonly, two to six hours

elapse before illness, and periods as
long as 12 hours have been known.
While the discomfort is considerable
at the time, the afflicted person usual -

(Continued on Next Page)

Dr. Nelson is Professor of Dairy and
Food Technology, Department of Dairy
Science, University of Arizona.

treated with concentrations of 600
ppm of IAA and IBA and between 5
and 40 ppm of 2,4 -D. We also gath-
ered that different genotypes of al-
falfa may require a different concen-
tration of these growth- regulating
chemicals for best rooting response.
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ly recovers quite rapidly, and prob-
ably will have nothing more serious
than a feeling of weakness 24 hours
after onset of the symptoms. These
staphylococci are the same ones re-
sponsible for pimples and boils, as
well as many nasal and sinus infec-
tions, of humans, and for a type of
mastitis and some other infections of
animals.

These bacteria are found in the
food-handling environment under
many conditions. The staphylococci
capable of causing food poisoning
fortunately are rather easily killed by
heat, such as the pasteurization used
for milk. They are not abnormally re-
sistant to the common chemical means
used to kill infectious bacteria. These
bacteria do not grow at 40° F., so
good refrigeration is a satisfactory
way to prevent their growth. At 50° F.
some growth may occur and some
strains can grow at 115° F. or a little
higher.

When the population of staphylo-
cocci reaches 10 million or more per
gram of suitable food, enough of the
enterotoxin may have been formed to
cause typical symptoms if that food is
consumed by a susceptible individual.
The toxic material is resistant to boil-
ing, so subsequent heating of the
food is ineffective.

Time Element Important
Most of the outbreaks of staphylo-

coccal food poisoning occur when
food is consumed one or more days
after preparation. In many cases, an
unusually large amount of food has
been prepared and the refrigeration
has been delayed, the refrigeration
temperature has not been low enough,
or so much food has been placed in
one container that the center of the
mass has cooled very slowly, so that
staphylococci have been able to grow
extensively.

This advice applies especially to
persons preparing large quantities
of food for picnics, church suppers,
family outings - occasions where
large quantities of susceptible foods
are prepared by persons who do not
have the refrigeration facilities
which restaurants and other com-
mercial food -handling agencies do
have. Potato salad is an example
of foods which can be hazardous if
prepared in bulk and not chilled
throughout. Creamed chicken is an-
other example of susceptible foods.

Food handlers should not have ac-
tive staphylococcal infections, as such
people are a potential source of large
numbers of these very undesirable ór-
ganisms. Creamed foods are a par-

Page 23 Progressive Agriculture

Arizona Girl National 4 -H Winner

Miss Jana Shields, 19, of Tempe
receives congratulations from Dr.
George E. Hull, director of the U of
A Extension Service. Jana, a national
winner in 4 -H achievement, has been
awarded a $500 scholarship.

Daughter of Ivan J. Shields, Mari-
copa County Extension Agent, Jana

is a sophomore at The University of
Arizona, Tucson. She has been a con-
sistent winner in 12 different 4 -H
categories.

In the background are members of
the Arizona delegation to the National
4 -H Club Congress in Chicago.

ticular problem, because the physical
character of the product makes them
slow to cool, and a large amount of
hand work is involved in their prep-
aration, making them particularly
susceptible to contamination. Many
other foods have been involved.
Cheese made from unpasteurized
milk, and hams mildly cured and in-
adequately refrigerated, have been
responsible for a number of outbreaks
of staphylococcal food poisoning.
Adequate sanitation of equipment,
health of personnel, proper heat
treatment of the product and refrig-
eration to 40° F. if the product is
not sterile, are the major means of
preventing staphylococcal food
poisoning.

Is Bacterial Infection
What is commonly called salmonella

"food poisoning" actually is a massive
infection with any of several species
of bacteria in the genus Salmonella.
These organisms must grow to con-
siderable numbers in the food if they
are to cause typical symptoms. How-
ever, destruction of the organisms
before the food is consumed will pre-
vent the illness which would result
if the untreated food were eaten.

Salmonella organisms are found in
some lots of eggs, poultry, meat and
other animal products. They may
come also from humans and from
rodents. They may be a portion of
the bacterial contamination of the
equipment. Fortunately, these bac-
teria are easily killed by heat. Pas-
teurization of milk and even mod-
erately thorough cooking of meats
will kill these organisms.

Best Bet is Sanitation
Since these bacteria are widely

distributed, protection of the food
from contamination at any stage of
handling is of the greatest importance.
Salmonella bacteria do not grow be-
low 50° F., so adequate refrigeration
is one of the best safeguards against
this type of food- related illness. Not
only must the refrigerator temperature
be low enough, but also the food must
be placed in appropriate containers in
such amounts that it can cool rapidly
to below 50 F. Five gallons of
creamed chicken in one large con-
tainer, such as a crock or pail, will
require hours to cool to 50° F. in the
center of the mass if the initial tem-
perature was 90 to 100n F., even
though the refrigerator may be at
35° F.

Botulism fortunately is a relatively
rare illness. Until 1963, no case of
botulism had been traceable to com-
mercially canned food for many years.
The evidence is that in the 1963 out-
break caused by canned tuna the
problem was not inadequate process-
ing but rather a poor seal on a few
cans that permitted recontamination
after proper heat processing.

Most cases of botulism have been
due to home -canned non -acid foods,
such as beans, peas and meats, that
have not been adequately processed.
For foods of this type and numerous
others, a properly operated pressure
cooker to insure reaching tempera-
tures sufficiently high to kill the
causative bacteria, and careful atten-

(Continued on Next Page)
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tion to adequate sealing to prevent
recontamination, are essential to pre-
vent botulism.

Highly Dangerous Toxin
Botulism in humans is caused by an

organism known as Clostridium botu-
limum, of types A, B, or E. This or-
ganism produces a toxin which is the
most lethal agent known to man. One
ounce of the toxin of Type A has
been calculated as being enough to
kill 600 billion mice. People have died
from taking into the mouth and im-
mediately spitting out just one piece
of green bean from a container of a
product in which this organism has
grown.

Fortunately, the toxin is rather
easily inactivated by heat, so boiling
for 15 minutes any product under
even the slightest suspicion will pro-
tect the consumer against botulism.
Some strains of the organism produce
gas and a putrid odor, but some do
not, so acid and odor cannot always
be depended upon for detection of
growth of these bacteria.

Clostridium botulimum is found in
some soils and in some samples of sea
water. The bacteria produce spores,
which are very resistant to heating.
In non -acid foods, boiling for several
hours may not kill the spores. In acid
foods, such as tomatoes, peaches and
most other fruits, boiling is adequate
to kill the spores. Types A and B will
not grow at 500 F., but Type E, which
is associated with fish and other
marine products, can grow slowly at
40° F.

A Problem of Processing
These bacteria are anaerobic, mean-

ing that they grow only in the absence
of Ole oxygen of the air, and thus
they ordinarily are a problem only
in food so packaged that air is ex-
cluded. Basically, protection against
botulism involves adequate processing
to destroy the causative organism un-
der the particular conditions en-
countered, and adequate protection
of the processed food against recon-
tamination.

A few remarks about the growth of
microorganisms in dried and frozen
foods may be in order. Bacteria, yeasts
and molds must have moisture to
grow. Both drying and freezing stop
microorganism growth because water
no longer is available to support
growth. Neither food -poisoning organ-
isms nor spoilage organisms are killed
by drying or freezing, although their
numbers may be reduced somewhat.
When water becomes available ( by
addition to dried foods and by thaw-
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Dr. Marshall D. Levin, staff mem-
ber of the U. S. Department of Ag-
riculture's Honey Bee Research Lab-
oratory at Tucson the past two and
one -half years, has been named head
of this federal facility.

He succeeds Samuel E. McGregor
who was transferred to the Plant In-
dustry Station at Beltsville, Md., last
September 1. McGregor now is assist-
ant branch chief under Frank Todd,
who earlier had been transferred from
the Tucson facility to head the Agri-
culture Research Branch of the Ento-
mology Research Division at Belts-
ville.

As head of honey bee pollination
investigations, Dr. Levin supervises
the work of three other entomologists.
These other professional workers are
studying the composition of pollen
and the nutrition of the honey bee,
the water needs of bees in our desert
climate, and the effects of attract-
ants and repellents on the behavior
of bees.

Dr. Levin spent 12 years at the
federal honey bee laboratories at Lo-
gan, Utah, studying the pollinating

DR. MARSHALL LEVIN

activity of bees on alfalfa, carrots, and
onions.

Brought to Tucson, he has devoted
his attention to honey bee pollination
of alfalfa, as before, and has widened
his studies to include such additional
crops as safflower, cantaloup, and cot-
ton as well as the effect of pesticide
on bees and their activities.

ing of frozen foods ) the same precau-
tions to combat food poisoning and
spoilage must be taken as would be
taken with the undried or unfrozen
food.

3 Points to Observe
In summary, control of food poison-

ing depends upon : ( 1 ) Sanitation and
protection against recontamination to
keep the causative organisms out of
the food. ( 2 ) Adequate treatment
( usually heat ) to destroy food- poison-
ing bacteria which may get into the
product. ( 3) Holding non -sterile foods
under proper refrigeration ( at least
50° F. and preferably 40° F.) to pre-
vent growth of any food- poisoning
bacteria which may be present.

Jeffs Good Neighbor Policy
Hordes of visitors proved Thomas Jeffer-

son's undoing. The steward at Monticello,
his estate near Charlottesville, Virginia,
groaned: "I have often sent a wagon -load
of hay up to the stable and the next morn-
ing there would not be enough to make a
bird's nest. I have killed a fine beef and it
would all be eaten in a day or two." After
Jefferson's death, his daughter had to sell
Monticello to pay his debts, the National
Geographic says.

Sir Winston Churchill
... on the American heritage:

"The Americans took little when
they emigrated from Europe except
what they stood up in and what they
had in their souls. They came through,
they tamed the wilderness, they be-
came what old John Bright called `a
refuge for the oppressed from every
land and clime.'

"They have become today the great-
est state and power in the world ..

"What are dollars? Dollars are the
result of toil and the skill of the Amer-
ican workingman, and he is willing to
give them on a very large scale to the
cause of rebuilding our broken world,
In many cases, he gives them without
much prospect of repayment."

Italy Gets U. S. Veal
Veal is in such demand in Italy, accord-ing to a Department of Agriculture bull&tin, that in recent weeks more than 6,500United States veal calves have been shippedthere by air transport to supply the market.
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CATTLE LICE
REDUCE PROFITS

L. W. Dewhirst and R. C. Collins

Ask almost any cattle producer
about lice and he will tell you
that they cost him money. He
knows that infested animals may
be weak and generally do not
gain well. Frequently, animals
are treated to control lice because
he feels that treatment is eco-
nomically justified.

While there are at least three dif-
ferent kinds of cattle lice, the short -
nosed cattle louse, Haematopinus
eurysternus is usually the most abun-
dant and damaging to Arizona cattle.
These lice spend their entire life on
cattle. Due to their high reproductive
potential, they can rapidly and heavily
infest an animal. Infestations begin to
build up in the fall and increase
rapidly throughout the winter.

They Are Blood Suckers
On the other hand, lice populations

decline during the summer months as
the hosts shed their long winter hair
coats. Since these lice utilize blood for
food, large numbers on an animal
should cause the animals to be anemic.

On some Arizona ranches cattle are
maintained on unsupplemented pas-
ture during the winter. Frequently
these animals are in poor condition
and lose considerable weight during
this time because of poor grazing con-
ditions and cold weather.

Dr. Dewhirst is a professor in the De-
partment of Animal Pathology and Mr. Col-
lins is a graduate assistant in the Depart-
ment of Animal Pathology.

This work is supported in part by a grant
from the Chemagro Corporation.
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PHOTO OF ADULT cattle louse, above,
is enlarged to 62 times actual size.

To assess the actual effects of vary-
ing degrees of lice infestations on
these cattle, a cooperative study was
initiated with the San Carlos Tribal
Council, utilizing part of their reg-
istered herd of Hereford cattle lo-
cated in Graham County.

Infestations Caused Anemia
Individual weights were obtained

from 137 two -year -old heifers and 66
two- year -old bulls on November 6,
1963. Each animal was again weighed
on March 4 and 5, 1964. Blood sam-
ples were drawn to determine anemia,
and each animal was rated as free of
lice, lightly infested, moderately in-
fested or heavily infested.

The blood studies showed the
heavily infested animals in both sexes
to be severely anemic. These animals
were noticeably weak and in poor
condition. Light and moderate infes-
tations did not cause anemia in either
sex.

Caused Loss of Weight
The weight loss information is sum-

marized in the adjoining table. Mod-
erate and heavy infestations in heifers
doubled and quadrupled the winter
weight loss, while only the heavy
infestations significantly increased
loss of weight in the bulls.

AT LEFT, EGG of cattle louse attached
to cow's body hair. Enlarged about 62
times.

Average winter weight loss (Lbs.)
in two- year -old Hereford cattle

due to varying levels of lice
infestation.

Degree of lice infestation
Free Light Moderate Heavy

Bulls 84.9 96.8 80.9 139.5
Heifers 26.2 28.2 50.7 108.0

The moderately and heavily in-
fested heifers and the heavily infested
bulls comprised 12.3 percent of the
total test animals and lost a combined
total of 1,078 pounds more than the
groups relatively free of lice. It is ap-
parent that lice control is economical-
ly justified, at least on the animals in
these categories. The high reproduc-
tive capacity of these lice, which en-
ables light and moderate infestations
rapidly to become heavy infestations,
probably justifies treatment of all
cattle under these conditions.

Land -Grant Pattern
For Urban Planning?

Will the nation's land -grant college
program, which for more than a cen-
tury has served U. S. agriculture so
well, be used as a pattern for urban
improvements? That suggestion came
in Pres. Lyndon B. Johnson's message
to Congress early in January, when
he outlined the educational program
he is proposing.

The following excerpts from that
message recognize the contributions
made by the land -grant system:

"A wise Congress enacted the Mor-
ril Act of 1862 and the Hatch Act of
1887 which helped the state universi-
ties help the American people. With
the aid of the land -grant colleges.
American agriculture produced over-
whelming abundance.

"Today 70 percent of our people
live in urban communities. They are
confronted by problems of poverty,
residential blight, polluted air and
water, inadequate mass transporta-
tion and health services, strained hu-
man relations, and overburdened mu-
nicipal services.

"Our great universities have the
skills and knowledge to match these
mountainous problems. They can of-
fer expert guidance in community
planning; research and development
in pressing educational problems;
economic and job market studies; con-
tinuing education of the community's
professional and business leadership;
and programs for the disadvantaged."



Working Wives' Children
Need Community's Help

Frances Stromberg

The question of whether mothers
should work has been debated fre-
quently in the public press and else-
where, but the fact remains that
about one woman in three does work.
What is happening to her children?

Thousands of children are neglect-
ed because their mothers must earn
to contribute to the family income,
and facilities are not available to
provide adequate care for these chil-
dren.

Relatives Help Out
In Arizona it is estimated that half

of the children under six years old
who belong to working mothers are
being cared for by relatives. Some-
times this is a very satisfactory ar-
rangement, but sometimes the only
relative is elderly or ill or indigent,
and caring for additional small chil-
dren is a real hardship.

It is also estimated that at least 6,000
children under six years old in Arizona
are left regularly with no care at all. If
there are children like this in your com-
munity they need your help desperately.

Good care for young children does
not just happen. Day -care facilities
which provide for a child's social,
physical, emotional and mental needs
cost money to build and maintain,
and require qualified personnel with
specialized training.

Frequently mothers who must work
cannot afford to pay the actual cost
of keeping a child in a day -care pro-
gram. More and more communities
are feeling an increased responsibility
for providing care for children who
are neglected, abused, and unsuper-
vised. Many urban communities are
supporting day -care programs through
their United Community Campaigns.
Some welfare funds also have been
used to help pay for day care for
children of working mothers.

They Need Your Help

Is there adequate care for every
child in your community? If not,
these children need the help of in-
terested, responsible individuals who
can awaken their communities to the

Dr. Stromberg is an associate professor in
the School of Home Economics.
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importance of good care for young
children. The trend in employment
indicates that women represent a
permanent and growing proportion of
the labor force. Therefore, inadequate
facilities for day care of children can-
not be considered a temporary situa-
tion. We cannot expect that every-
thing will work out if we just wait
for a while. These children need ac-
tion from adults.

Are you asking, "What can I do ?"
There are things which each of us
as individuals can do, and others
which can be achieved through groups
of interested people. First, each of us
can recognize and sensitize others
around us to the intrinsic value of
every human being and the impor-
tance of the early years of childhood.
We can support and encourage the
development of a curriculum in our
public schools which helps our chil-
dren grow to be responsible citizens.
We can bring to the attention of our
law makers and other officials the
importance of adequate care and edu-
cation for young children.

Discussions in civic groups, visits
with legislators, even "letters to the
editor" do bring important concerns
before the public and stimulate
thought. Individuals and groups may
also make contributions of equipment
or services to the day care programs
in their communities.

Needs Qualified Workers

If you live in a community where
children need day care but there are
no facilities available, you may find
the greatest problem to be locating
people who are trained in this work.
The Department of Health, Educa-
tion, and Welfare has pointed out that
one of the problems in the expansion
of day care centers is a dearth of
qualified personnel.

The Vocational Education Act of
1963 provides increased funds for
programs to prepare youth and adults
for occupations below professional
level, and thus makes possible pro-
grams to train workers for day care
centers. The states are moving in
varying degrees to expand day -care
centers and to train workers. Arizona
had a pilot program in the summer
of 1964. If there are children in your
community who need your help to
get them satisfactory day care, you
may wish to investigate opportunities
for training workers under this pro-
gram.

If you live in a community where
there are day care services available,
your help may be needed to urge that
all programs be inspected to insure
a safe and sanitary environment for
the children. Parents often ask, "How
can we tell a `good' day -care center
from a `poor' one ?" Inexpensive bro-
chures are available from the National
Association for the Education of

Young Children, 155 East Ohio Street,
Chicago 11, Iii.

Groups of people who are interested
may wish to acquire libraries which
can be shared with parents who want
to find a "good" day -care center for
their child.
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Thomas M. Stubblefield
and

Raymond O. P. Farrish

The Chicago Mercantile Exchange
opened trading in live cattle "futures"
on November 30, 1964. The trading
unit for these futures is 25,000 pounds
of steers per contract, on a live -weight
basis.

There are two standard contracts.
The A contract specifies delivery of
steers weighing 1,000 to 1,150 pounds,
with estimated yield requirements of
61 percent. The B contract calls for
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VIEW OF THE Chicago Mercantile Exchange "pit" where live beef cattle futures
are now being sold. This photo was taken the first day the exchange dealt in live
cattle futures.

steers weighing 1,151 to 1,300 pounds
estimated to yield 62 percent.

Based on USDA Grades
Both contracts call for Choice grade

or better cattle, but provisions are
made for delivering lower grades at
appropriate price differentials. U. S.
Department of Agriculture personnel
will grade the cattle and estimate
yields in cases of actual delivery.

Initial contracts call for delivery in
the months of April, June, August,
and October, 1965. The primary de-

livery point is at the Union Stock-
yards in Chicago, but delivery also
may be made at the Omaha Union
Stockyards. Deliveries in Omaha will
be discounted 75 cents per hundred-
weight below the price at which the
futures contract was traded.

Many Arizona feeders and ranchers
(Continued on Next Page)

Dr. Stubblefield is an agricultural econo-
mist in the Agricultural Experiment Station,
while Dr. Farrish is an Extension Service
agricultural economist.
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are asking how live beef futures can
help them. Theoretically, the greatest
advantage would be to the feeder who
could "hedge" the sale of fat cattle
at the time he places feeder steers or
heifers in the feedlot. The feeder
"hedges" by selling one or more fu-
tures contracts at the time he places
the cattle on feed. He then can buy
back his futures contracts when he
sells the fat cattle.

If the cash price of fat cattle drops,
presumably the futures price will drop
also, and losses on the cash sale will
be offset by gains on the futures. On
the other hand, the feeder will not
get any advantage of price increases,
since gains on the cash sale would
be offset by losses on the futures.

Needs Stable Market
It should be noted that in order

for live beef futures to be a good
"hedge," the futures market and the
fat cattle market must be in a fairly
stable relationship. That is to say, the
futures market for the "near" delivery
month and the fat cattle market for
Choice grade steers should exhibit a
fairly constant price differential.

This may not be the case for Ari-
zona feeders. Only time will tell
whether the difference between the
price of Choice grade 1,000 to 1,150
pound steers in Chicago and the near
month futures prices remains fairly
stable.

From the standpoint of feeders in
Arizona, another shortcoming is that
the delivery point on futures con-
tracts is Chicago, while most Arizona -
fed cattle are slaughtered in Los
Angeles. Although there is a generally
stable relationship between prices on
the Los Angeles market and prices at
Chicago, the relative positions of these
markets have shifted at various times.
Arizona feeders would be in a better
position to "hedge" against price
changes if there were provisions in
the futures contracts for delivery at
Los Angeles.

Traders Not Cattle Buyers
It should be pointed out that most

individuals who trade in futures mar-
kets are not interested in the actual
"commodity." However, if a "specula-
tor" wishes, he can hold the contract
to delivery time. If some buyers de-
mand delivery, then some seller or
sellers will have to deliver the com-
modity or buy back their "contracts."
Thus, any person who sells a futures
contract should realize that there is
a possibility of being called upon to
either make delivery or buy back his
contract at a substantial loss.

"If/amen/1 Wee/a"

ftexi /#ie 7 -

Ladies, you're invited to go "back to
school" at the University of Arizona
in Tucson this summer. Extending the
invitation is Miss Jean Stewart, state
leader in home economics extension.

In the past, the summer program for
women has been called The Town
and Country Life Conference." This
year, says Miss Stewart, the event
also will be called "University Week
for Women." The 1965 program now
is scheduled for June 7 -11.

The program is sponsored by the
County Homemaker Councils of Ari-
zona, women of the Arizona Farm
Bureau, the Cowbelles ( auxiliary of
the Arizona Cattle Growers Associa-
tion) , Cotton Wives, the Dairy Indus-
try, Federated Women's Clubs, Wool
Growers Auxiliary, Bureau of Indian
Affairs, and The University of Ari-
zona.

Representatatives of the sponsoring
groups will meet March 15 in Phoenix
to complete plans for the June pro-
gram.

FRENCH FRIES GAIN
Sales of frozen French fried potatoes

have risen by 269 per cent during the past
five years, reports the USDA.

4 Young Arizonans Go
To Washington Meeting

Four of Arizona's most outstanding
4 -H Club boys and girls have beet]
selected to represent the state at the
National 4 -H Conference in Washing-
ton, April 25 -30.

They are Michael D. Brown, 1
son of Mr. and Mrs. Lester C. Brovl
of Kearny, Pinal County; Carol Face,
17, daughter of Mr. and Mrs. Al Face
of Yuma; Arlene Theresa Zepeda, 18,
daughter of Mr. and Mrs. L. C. Ze-
peda of Superior; and Paul Scott, 17,
son of Mr. and Mrs. D. R. Scott of
Morenci.

Ray Weick, acting state 4 -H leader,
said that being selected to attend this
conference is the highest state honor
offered in 4 -H Club work.

The event is held to report 4 -H
goals and achievements to the nation
leaders and the general public and to
recognize the 50th anniversary of ex-
tension work, of which 4 -H is a parti

"The delegates will learn more
about important national issues and
problems facing the American people
today; increase their understanding of
democratic values and citizenship re-
sponsibilities as adults; and achieve a
greater appreciation of the nation'
capital its monuments and shrines,"
said Weick.

Michael's sponsor for the trip is Ari-
zona Public Service of Phoenix; Carol
will be sponsored by the Arizona Cot-
ton Growers Association; Arlene's
sponsor is the Salt River Project, Phoe-
nix; and Paul will be sponsored by
the Maricopa County Impleme
Dealers Association.




