
Progressive Agriculture in Arizona,
Volume 19, Number 2 (March-April 1967)

Item Type Article

Publisher College of Agriculture, University of Arizona (Tucson, AZ)

Journal Progressive Agriculture in Arizona

Rights Copyright © Arizona Board of Regents. The University of Arizona.

Download date 26/05/2023 10:24:41

Link to Item http://hdl.handle.net/10150/290848

http://hdl.handle.net/10150/290848


PUBLISHED BY THE COLLEGE OF AGRICULTURE OF THE UNIVERSITY OF ARIZONA AT TUCSON

MARCH APRIL

1 9 6 7

Volume XIX Number 2

vdt right Li pretty Connie l'ianne

Welcher, Jrizona .Maid of Cotton

and, in the national contest at
named second alternate

to the 1967 .National .Maid of

Cotton.

ARIZONA REPUBLIC PHOTO
by Tunney Wong

lab*,M r

i3a$ì,
*t str



1OF
"Something for Nothing," classic in

our language, imputes something of
doubtful value. If you get something
for nothing, it is suggested, it is worth
just that - nothing.

An exception - and an opportunity
to all Arizonans - is the large variety
of free helpful publications available
from this college and from the Exten-
sion office in each county of Arizona.

For the housewife there are bulle-
tins on sewing helps, meat cookery,
freezing and storage of foods, furni-
ture repair, floor coverings and child
guidance.

For the gardener there are scores of
free publications on flowers, trees,
lawn care, bulbs and fruits.

For the farmer the free bulletins
cover every topic - nearly a score of
available free publications on the one
topic of insect and disease control, for
example. There are nine bulletins on
irrigation, a similar number on soils,
half a dozen on livestock, and for the
rancher there are several bulletins on
watershed management and range
management.

There are special bulletins on 4 -H
work, a bulletin on water safety, and
even a bulletin on how to write bul-
letins.

All of these are free, all of these
"something for nothing" - but some-
thing very worthwhile to help Arizon-
ans as they go about the daily work
of raising crops, managing livestock,
baking bread and keeping neat and
attractive homes in order.

The source is near you - at St.
Johns in Apache County, at Willcox
in Cochise County, Safford in Graham
County, and thence on through Globe,
Duncan, Flagstaff, Phoenix, Holbrook,
Kingman, Tucson, Casa Grande, No-
gales, Prescott and Yuma. Inquiries
also are processed if addressed to this
college, which is the "home office" for
these county Extension offices.

"Something for nothing ?" Yes, and
something - lots of things - which
are very worthwhile.

Dean
College of Agriculture

and
School of Home Economics
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OUR COVER PICTURE

The attractive you:,g lady on our
cover, Connie Diane Fletcher, was
chosen Arizona's 1967 Maid of Cotton
last December. At the national con-
test at Memphis, Connie was named
second alternate to the national Maid
of Cotton.

Top honors went to Georgia Pearce
of North Carolina; and first alternate
is Kim Caylor of New Mexico. There
were 20 entrants in the national con-
test.

The Arizona Maid of Cotton is a
junior in the College of Fine Arts at
the University of Arizona, and daugh-
ter of the Robert L. Fletchers of
Phoenix. She is a third generation Ari-
zonan, and her father, grandfather
and great -grandfather all have been
cotton growers.

The photo for The Arizona Republic
was taken on this campus by Photog-
rapher Tunney Wong, as Connie was
walking to class. The building in the
backgrcund _s easily recognized as the
Student Union.

LOS PISOS de enrejado de tablillas en los
establos para terneros están ayudando a al-
gunos estableros de Iowa, E. U. A. a dis-
minuir la pérdida de animales desde el pro-
medio del 15% basta el 4 %. Además se
facilita la limpieza ciel local.
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COWLESS

"DAIRY"

PRODUCTS

By J. W. Stull

Milk and milk products are the
most nearly nutritionally perfect of all
natural foods, because these foods pro-
vide excellent sources of most of the
known human nutritional needs.
These include the dietary require-
ments for energy, protein, minerals
and vitamins. Possible deficiencies are
the needs for iron, iodine and Vita-
min C.

Under the most common method of
product pricing at all levels from the
producer ( farmer ) to the consumer,
the fat portion of milk and dairy prod-
ucts carries the major portion of their
monetary value. This is a paradox, for
there is more than twice the amount
of nonfat constituents as fat in milk,
and also the former material is prob-
ably of the greatest nutritional value.
At the same time, however, the fat in
milk and milk products provides
unique, important characteristics such
as desirable flavor and physical con-
sistency.

Vegetable Oils Cheaper
On the basis of cost, milk fat is

usually about five times as expensive
as fat or oil of vegetable origin, such
as from cottonseed, soybeans or coco-
nuts. Because of this cost comparison
and also because of periodic and geo-
graphic shortages, there has been in-
terest and activity for over 20 years in
developing and manufacturing bever-
ages and foods in which milk fat is
replaced by a vegetable fat.

Since naturally occurring vegetable
oil has different chemical and physical
properties than milk fat, substituting
it unchanged would create undesir-
able properties in the finished prod-
uct. Improved technology over the
years has made it possible, however,
to process vegetable oils by such pro-
cedures as controlled hydrogenation
to produce a fat similar in character-
istics to milk fat.

Dr. Stull is a professor in the Depart-
ment of Dairy Science.
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New Family of Foods
This has led to the introduction of

a relatively new family of foods called
by various terms such as imitation or
filled dairy products. In these foods,
milk fat is replaced by a hydrogenated
vegetable fat of similar characteristics.
All other constituents in the product
remain the same as in the natural food.
These products usually are more eco-
nomically priced than the comparable
natural dairy product.

When proper care and raw mate-
rials are used in their manufacture,
the imitation products have proven to
be of quite satisfactory consumer ac-
ceptance, and with vitamin fortifica-
tion are believed to be equal in food
value to their counterparts in the nat-
ural products.

Unfortunately, however, since these
imitation products are competitively
priced, economies used in their manu-
facture usually are not conducive to
the attainment of highest possible
quality in the finished product.

Pocketbook Pressure
The homemaker is offered on the

same shelves a choice between the
natural dairy foods and the non -dairy
"dairy" products. She differentiates by
price and label, and in a period when
there is concern about the family food
bill, the temptation is strong to choose
the cheapest items.

For the dairyman, who sees his ex-
pensive investment in animals and
facilities possibly endangered by the
imitation products, this poses a per-
plexing economic question.

Now and then brave economists
venture opinions as to how far this
trend will go.

Weed Conference I s

March 15 -17, Phoenix
H. Fred Arle, research agronomist

at the UA Cotton Research Center,
Phoenix, is general arrangements
chairman of this year's Western Weed
Control Conference March 15 -17, at
the Westward Ho, in Phoenix.

More than 200 researchers, tech-
nicians and business representatives
are expected.

Program chairman S. W. Strew, with
Colloidal Products Co. in California,
has indicated that new and important
breakthroughs in weed control will be
disclosed at these sessions.

Latin Americans Using
Metcalfe Forage Book

A book co- authored by Dr. Darrel
S. Metcalfe, director of resident in-
struction for the University of Arizona
College of Agriculture, is becoming a
standard textbook in Latin America.

The 758 -page textbook called "For-
ages" is widely used in United States
colleges of agriculture.

Now the book has been translated
into Portuguese, under a special con-
tract with the Agency for International
Development in Brazil. Earlier it was
translated into Spanish.

Authors in the cooperative effort
include Metcalfe, Prof. H. D. Huges
of Iowa State University and Prof.
Maurice E. Heath of Purdue Univer-
sity.

Countries in which the book now is
used include Brazil, Argentina, Chile,
Peru and Venezuela.

IMITATION PRODUCTS shown in this display of labels from products bought in
Tucson stores include a Coffee - Cereal Blend, Chocolate - Flavored Beverage, Party Nog,
Whip Topping, Chocolate Ripple Sweet Surprise, "Imo," Imitation Margarine, and Hi-
Protein Drink. All these products are made with vegetable fat. In most cases the
imitation products are made and sold by dairy processors themselves.
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The Water Resources Research Center has recently completed four
years of research in evaporation control on stock tanks and small reser-
voirs using monolayers. This work has been published in detail in Tech-
nical Bulletin 177. A summary of that work, with recent developments,
given here.

Iepci'd opt eaczuvuzIio# Ca.boI

On Stock Tanks, Reservoirs
Evaporation and seepage losses from stock tanks have long been

a source of trouble for ranchers seeking to fully utilize their range-
lands. Evaporation can be controlled in various ways but one of
the more promising methods that excited water conservationists
around the world was the use of monomolecular films formed from
long -chain alcohol.

By C. Brent Cluff

This material was first field tested
in 1955 in Australia where \V. \V.
Mansfield reported a reduction of
evaporation up to 30 percent. Theo-
retically it requires approximately .02
pounds of alcohol to cover an acre of
water. Practically it has been found
to require closer to .05 pounds. But
even at that rate, one pound of alco-
hol will cover 20 acres of water sur-
face.

Over a decade has passed since the
monolayer was first field tested. As
far as the author knows there are no
commercial applications of long -chain
alcohol for evaporation control at the
present time. The biggest detriment
to its use is wind. Even a slight
breeze will blow the monolayer off
the pond. When the wind dies down
the monolayer will tend to reform,
but evaporation is highest when the
wind is blowing. This reduces "re-
sidual" savings, savings obtained when
the wind isn't blowing, to less than 10
percent.

Large Economy Size
The effect of wind on monolayers

suggests that the larger the reservoir
the more economical the system of
evaporation control becomes. The big-
ger the lake the longer is the residual
time that a given amount of alcohol
remains on the water.

During the last four years an ex-
tensive study has been made by the
Water Resources Research Center, in

The Water Resources Research Center in-
corporates the former Institute of Water
Utilization of the Agricultural Experiment
Station. The author of this article is an
assistant hydrologist at the Water Resources
Research Center.

cooperation with the U. S. Bureau of
Reclamation and the Procter and
Gamble Company, to develop some
system suitable for small ponds that
would apply the material as needed
to the upwind shore of the reservoir.
Various types of dispensers using al-
cohol in powder, solution and emulsi-
fied form were tried.

Various types of raft dispensers
were tried for both powdered and
semi -solid emulsified materials. The
raft dispensers were simple in design
but failed to supply sufficient material
due to plugging. The best system that
was developed at The University of
Arizona was the wind- activated dis-
penser, which applied alcohol in a
fluid emulsion form. A picture of this
dispenser is shown in Figure 1. Note
the "slick" on the water's surface, in-
dicating the presence of a monolayer.

Good - But Not Practical
The wind -activated emulsion dis-

penser proved to be efficient in ap-
plying material as needed to replace
that removed by wind. This resulted
in savings up to 30 percent in tests

w,:

on small ponds. The chief disadvan-
tage of this system is that one dispen-
ser would be required for each 30 feet
of shoreline. Thus a relatively large
number of dispensers would be need-
ed for each stock tank.

For a square pond the cost of pre-
venting water from evaporating, using
the wind- activated emulsion dispenser
system, was estimated to be more
than $3.50 per 1000 gallons for reser-
voirs less than one acre in size, drop-
ping down to $1.80 per 1000 gallons
for a four -acre pond. The cost was
not less than $1 per 1000 gallons until
the size of the reservoir was increased
to greater than 15 acres. These costs
include material, maintenance and
capital recovery costs for the dis-
pensers.

Because of these findings the
WRRC has been exploring other
methods of evaporation control for
the small reservoirs. As shown in our
table, floating rafts used as vapor
barriers have considerable economic
potential.

Annual cost of
vapor barrier

per ft.
$.01

.05

.10

Cost of water
saved per

thousand gallons
$ .20

1.00
2.00

This table was based on the assump-
tion that the vapor barrier would elim-

(Continued on Next Page)
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(Continued from Previous Page)

Mate the estimated annual evapora-
tion of 50 gallons per foot. Various
vapor barrier materials are available

Fat an annual cost of approximately
one cent per foot.

The least expensive material is four -
mil polyethylene with a useful life of
approximately a year and a capital
cost of approximately one cent per
foot. A longer lasting material such
as butyl rubber would require a high-
er capital investment of approximately
20 cents per foot, but would have an
estimated life of 20 years or more.
Even the butyl rubber then would be
less expensive than the monolayer on
small reservoirs.

Various Rafts Tried
In order to utilize vapor barriers

on all sizes and shapes of small ponds
various types of floating rafts have
been tried during the past year at
the WRRC. Polyethylene, because of
its low cost, was first tried. The poly-
ethylene was attached first to a nar-
row styrofoam frame two inches high.
This frame was not strong enough to
withstand the shearing force of the
wind on the rafts. Wood was next
used as a frame material, using the
same design. This raft is shown in
Figure 2 partially flooded with water.
It was found that the frame had to be

/higher than three inches to eliminate
flooding of the raft with waves. The

higher the frame, the more wind the
rafts catch. This requires the use of
a stronger and, therefore, more ex-
pensive frame.

To reduce the height of the raft a
"moat raft," as shown in Figure 3, has
been tried. This raft has a connected
two -piece frame made of styrofoam
that has an inner open area of water
that traps the waves and prevents
them from flooding the vapor barrier.
The low profile of this design reduces
the amount of shearing stress that the
frame must withstand. This design
has been quite successful in prevent-
ing flooding by waves in winds up to
0 miles per hour and with modifica-

tion of the frame it should be suc-
cessful at higher wind speeds. Using
four -mil, aluminum- coated polyethy-
lene this raft should last at least two
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Underground Asphalt
Layer Tested to Save

Water, Boost Yields

A new concept aimed at water con-
servation and increased crop yields is
being tried at the UA's Yuma Branch
Experiment Station, a cooperative re-
search project in which the Experi-
ment Station is working with Ameri-
can Oil Company scientists.

In trials this past winter on the
Yuma mesa sand, a thin layer of as-
phalt was spread two feet below the
surface of the sandy soil, making an
asphalt barrier designed to reduce loss
of irrigation water by preventing ex-
cessively deep - and uneconomic -
infiltration.

Company officials, who first tried
this principle in cooperation with soil
scientists at Michigan State Univer-

city, hope this asphalt sub-surface dam
will have two beneficial effects re-
ducing the farmer's cost for irrigation
water and also conserving that vital
resource.

From the Michigan tests came en-
thusiastic belief that the underground
barriers would permit cultivation of
millions of acres of land not now suit-
ed to agriculture, because such land
is too porous to hold the water which
it receives. These same tests brought
increased yields - in one Michigan
test 100 percent increase in cucumber
yields - and quality of the vegetables
from the barrier plot was higher than
those from the control plots nearby.

Yuma is chosen for western tests for
a few obvious reasons, such as the
sandy mesa soil, the highly refined
winter vegetable industry of the area,
and a test of salt retention.

It will be many months before any
confirmed answers will be ready.

years with an initial capital cost of
approximately four cents per foot.

A 4 x 8 foot styrofoam raft 5/8"
thick, painted white, is currently be-
ing field tested. The white paint pro-
tects the styrofoam from weathering
and increases reflection of heat
energy. This raft is shown in Figure
4. On a pan test this type of raft
caused approximately a 100 percent
reduction in evaporation over the area
covered. A unique feature of this raft
is a suction lip to protect the edge of
the raft and prevent its being blown
away by wind. Additional work is
needed to simplify construction of the
suction lip but, if this work is success-
ful, it would cost approximately 15
cents per foot and last five years or
longer if properly maintained.

Recently it was announced that the
government of West South Africa has
ordered the covering of all its reser-
voirs with floating concrete rafts to
reduce evaporation loss. This floating
concrete is made from cement, sand
and polystyrene. Government engi-
neers estimated that the protective
concrete covering cut evaporation by
80 percent in full scale tests. This
type of covering would cost more than
the lightweight rafts listed above but
it should be more durable. Floating
concrete then is another means of
evaporation control to be considered.

More research is needed but it is
apparent that through the use of float-
ing rafts evaporation can be controlled

for a cost less than the cost of most
domestic water supplies.

There Also is Seepage
Evaporation control, however, is not

all of the problem. As stated in the
opening sentence, seepage control is
also needed. On our present large
capacity stock ponds with our present
technology seepage control is relative-
ly expensive.

Perhaps the most economical an-
swer to a dependable stock water sup-
ply, where ground water is not readily
available, is through a water harvest
system for collecting and storing pre-
cipitation. Since stock seldom use
more than 100,000 gallons annually at
any conventional range storage tank,
if seepage and evaporation are both
eliminated, the stock tank could be
made small.

The size requirement is further re-
duced if sediment -free water, obtained
from a water- proofed catchment is
used to fill the pond. Its period of
useful life would not be limited, as is
the case for a conventional stock tank
that is filled with sediment -laden flood
water.

A water harvest system that will
furnish a firm water supply of 100,000
gallons annually has been installed at
the Water Resources Field Laboratory
in Tucson. This system will be dis-
cussed in more detail in part II of this
series, appearing in the next issue of
Progressive Agriculture.



NEW RESEARCH IN
PESTICIDE RESIDUES

By George W. Ware

With increasing use of agri-
cultural chemicals in Arizona,
particularly the insecticides, her-
bicides, fungicides and defoli-
ants, the need for additional field
and laboratory research also has
increased. This need - to insure
complete safety for humans, ani-
mals and food products - has
been met with new research proj-
ects and increased research facili-
ties dealing with pesticide resi-
dues.

Parts per million ( P.P.M. ) and parts
per billion ( P.P.B. ) are terms used
rather commonly throughout agricul-
ture today, usually with reference to
pesticides. These are terms that the
Pesticide Residue Laboratory in the
Department of Entomology, now in its
10th year of operation, is chiefly con-
cerned with on a practical basis.

Fine Research Projects
There are currently four agricultur-

ally related research projects and one
sponsored by the U. S. Public Health

Dr. Ware heads chemical residue research
in the Department of Entomology.
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Service within the Department of En-
tomology. The agricultural projects
include one dealing with the total fate
of chlorinated insecticides in plants,
another concerned with drift from
aerial and ground applications, a third
involves methods of removing residues
from marketable products, and the

AIR -SCRUBBING DEVICES are regulated
residue chemists. In the photo, Bill Cahill

METEOROLOGICAL DATA being taken
during a drift experiment near

Casa Grande.

last is directed toward solving residue
problems unique to Arizona agricul-
ture.

The research sponsored by the Pub-
lic Health Service is known as the
Arizona Community Pesticides Proj-
ect, and is conducted on a contract
basis by the College of Agriculture
for the U. S. Department of Health,
Education and Welfare.

This project is directed by Dr. Lau-
rence S. Maynard, M.D., an epidemi-
ologist, and includes one clinical and
four analytical chemists. Related to 11
similar research contracts across the
nation, the Community Pesticides Proj-
ect was located at the University of
Arizona to study pesticide effects in
an arid climate.

New Building Addition
Additional facilities for the expand-

ed pesticide research have been pro -
vided by the College of Agriculture
with the completion of the under-
ground level in the Agricultural Sci-
ences Building in January. This new
space will be occupied primarily by
pesticide projects in the Departments
of Entomology and Dairy Science.

The role of the entomologist has
changed drastically with the develop-
ment of more sensitive analytical

(Continued on Next Page)

before collecting air -borne insecticides by
and Joe Buzzario.



DURING A METABOLISM study, the technician adds trace quantities of insecticides
to the dairy cow's ration.

(Continued from Previous Page)

methods for pesticides. When the or-
ganic insecticides were introduced to
agriculture in the mid 1940's, the en-
tomologist utilized fruit flies and mos-
quito larvae to assay residues biologi-
cally, since this was usually the most
sensitive method of detection at that
time.

Gradually analytical methods im-
proved, while residue analysis re-
mained the responsibility of entomol-
ogy, until today when we find the
chemist -entomologist employing the
most sophisticated of analytical meth-
ods. These range from electron cap-
ture and microcoulometric gas chro-
matography to atomic absorption spec-
trometry and neutron activation an-
alysis.

Scrutiny Wider, Deeper
Not only has his research role

changed, but also the subject matter.
The entomologist- residue analyst now
investigates minute traces of pesticides
in water, soil, and occasionally air, in
addition to the subjects which orig-
inally captured his attention, hay, milk
and vegetables.

Yuma -Imperial Area's
Cotton Costs are Low

Do you know how much it costs to
Produce a pound of cotton on your
arm. In Yuma and Imperial Coun-

ties it figures an average of 24.3 cents
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Bulletins
A -50 Arizona Agriculture 1967

Folders
103 Rose Varieties for Arizona

1967
125 COTTON : Southwestern Rust
126 COTTON : Verticillium Wilt
127 COTTON : Seedling Diseases
128 COTTON: Roots Founda-

tion for Success
129 COTTON: Preemergence

Control of Annual Grassy
Weeds

per pound. This compares with 31
cents in the San Joaquin area and 31.9
cents for the rest of Arizona.

The Yuma -Imperial figure is the
lowest in the nation except the Mis-
sissippi Delta region of 23.4 cents per
pound.

In 1965 a survey was made through-
out the United States by USDA to
measure the cost of producing upland
cotton. For the nation as a whole the
average was 29.3 cents.

Surveyed in the Yuma -Imperial area
were 190 farms comprising 33,888
acres of cotton. A proportional sample
of cotton producers was drawn from
each county.
- James Hazlitt, Yuma County Agent

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

Mon. through Fri.
12:20 p.m. Monday through
Friday

KHIL, Willcox Mon. thru
Fri., 6:05 a.m.

Coconino County
KCLS, Flagstaff Tues. and

Thurs., 8:45 a.m.
KCLS, Flagstaff ( Home Agent)- Wed., 10:15 a.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.
KOY, 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.

KUPD, Phoenix -Mon. thru Fri.,
5:30 a.m. and 12:30 p.m.

Mohave County
KAAA, Kingman

a.m. ( Extension
omist )

Navajo County
KDJI, Holbrook

to 12:30 p.m.
KINO, Winslow

12:30 p.m.
Pinal County

KPIN, Case Grande -Mon. thru
Sat., 6:55 a.m.; Mon and Fri.,
9:30 a.m.; Tues., Thurs. 11:30
a.m. on Monday and Wednes-
day and Sat., 12:20 p.m.

Yavapai County
KYCA, Prescott - Mon., Wed.,

Thurs. and Fri., 3:45 p.m.
KNOT, Prescott Mon., Wed.

and Fri., 6:25 a.m.
KVIO, Cottonwood -Mon. and

Fri., 8:15 a.m.
Yuma County

KVOY, Yuma - Mon. thru Fri.,
5:45 a.m.

KYUM, Yuma Tues., Thurs.
and Sat., 6:25 a.m.

KYUM, Yuma Saturday, 4 -H
Program, 10:05 a.m.

Mon., 9:06
Home Econ-

Tues., 12 :15

Sat., 12:15 to



Mystery Picture Takes You Back

If you're an Arizona scenery hound - and most of us are -
you may still have overlooked the stretch of road represented by
the two photos above. We had to use both, because they are on
the same stretch of road, not a mile apart. If you don't know this
spot you could ask Ernie Foster, the Greenlee County Agent, who
probably could spot it by township and section line. If you don't
want to do that, turn to page 19 and you will find the answer.

MARCH
1-2--Western Cotton Production

Conference (Phoenix -Ra-
mada Inn)

2 -Sixth Annual Bull Sale, Ariz.
Beef Cattle Improvement
Station, U of A Farm, River
Road & Dodge Blvd., Tuc-
son

18-FFA Field Day -U of A
Campus

15-17-Western Weed Control Con-
ference, Phoenix

22- 26- Southern Arizona Livestock
Show, Tucson

APRIL
9-12-Arizona Town Hall on Agri-

culture at Castle Hot
Springs

28 -30 Pinal County 4 -H Fair, 11-
Mile Corner, east of Casa
Grande

Quarter Horse Convo
March 4 -8, New Orleans

Arizona horse enthusiasts will be
interested in the 28th annual conven-
tion of the American Quarter Horse
Assn. in New Orleans March 4 -8, with
the Louisiana Quarter Horse Breed-
ers' Assn. the host.

Entertainment features include a
racing program and a ride on an old
time side -wheel pleasure boat.

This will be the first time quarter
horse breeders have chosen the south-
east for their national meeting.

They Sang for Horses,
Beautiful UA Volume

"The essential thing about the In-
dian's relationship with his horse . . .

was that an Indian thought of his
horse as he thought of himself; that
... he often talked to it as if he were
examining his own soul."

So LaVerne Harrell Clark charac-
terizes her book "They Sang for
Horses," recently published by the
University of Arizona Press. The book
is subtitled "The Impact of the Horse

on Navajo and Apache Folklore."
Mrs. Clark, former director of the

Ruth Stephan Poetry Center at the
U of A, has divided her study into
such imaginative chapter headings as
"The Gift of the Gods," "The People's

Horse's
of Keeping Horses Holy," "The

orse's Powers Over the People's
Health," etc.

Many of the author's findings and
observations are presented in com-
ments, such as those that horses were
first captured near lakes; that Indians
believed people's ill nature was re-
flected in spiked plants; the comedy-
pathos of the "Foolish People" of the
Apaches; that medicine was made of

the liquid secreted in eagles' eyes and
rock crystal; the protective magic in-
herent in body painting, and other
fascinating folklore.

Ted DeGrazia, widely known Tuc-
son artist, has enhanced the book with
a jacket design and frontispiece, end-
papers, and a dramatic running com-
mentary of pen drawings. Other illus-
trations, full page and in color, are
by Indian artists Adee Dodge, Andy
Tsinajinie, Harrison Begay and Bea -
tien Yazz.

Reservation maps and linguìs is ta-
bles serve to enhance the book.
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By Pauline Hall

During the last 20 years, much
research and development has
been done with chemical finishes
on cotton to improve the con-
sumer acceptability of the fiber.
In recent years, the man -made
fibers have forced cotton to as-
sume a greater competitive role,
by stimulating the desire for tex-
tiles with "engineered" or "built-
in" properties and characteristics.

The earlier chemical finishes on cot-
ton were mainly the so- called "wash -
and- wear ", or wrinkle- resistant types
of finishes. These products were
quickly tried by the consumer, who
found many of the advertised claims
to be highly misleading.

Some of the earlier consumer ex-
periences included finishes which did
not appear to maintain the functional
properties for the normal lifetime of
the garment. Low breaking and tear-
ing strengths of the fabric were re-
flected in poor sewability, and the
formation of unpleasant odors.

Some Recent Developments
Since the early history of wash -and-

wear finishes, many other types of
functional finishes appeared on the
market, such as water repellent and
stain repellent finishes. Any one chem-
ical finish often possesses a number
of different characteristics. One ex-
ample of this is a silicone which was
originally developed as a water repel-
lent finish and later promoted as a

Dr. Hall is an associate professor of cloth-
ing, textiles and related arts, in the School of
Home Economics.
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stain repellent. More recently, the sili-
cones are used as crush resistant fin-
ishes on pile fabrics, such as velveteen.

Other developments of finishes on
cotton include flame resistant, stretch
by slack mercerization ( reported in
the March -April, 1964 issue of PRO-
GRESSIVE AGRICULTURE ), a n d
anti -bacterial finishes. All of these fin-
ishes may have certain limitations, de-
pending on the end -use and care given
by the consumer. As an example, the
anti- bacterial finish will initially pro-
vide suitable protection from the for -
mation of odor -producing bacteria.
After use, this finish may lose its effec-
tiveness by leaching, either in launder-
ing or by body perspiration.

Some of the latest research and de-
velopments on cotton are pretreating
the fiber before the addition of a
cross -linking ( wrinkle resistant ) agent,
using blends of finishing agents to im-
part desirable "hand" properties, and
the so- called "permanent press" for
permanent pleats and creases and
wrinkle -free garments. Generally, this
involves an application of a chemical
finish on fabric which is not cured or
permanently set until after the gar-
ment is made. Some trade names are
Koratron, Coneprest, and Dan- press;
however, many others are found to-
day.

Permanent Press Garments
The permanent press process pos-

sesses the advantage of producing
pucker -free seams in garments if they
are properly constructed. Some disad-
vantages were noted in some of these
items, such as the fact that the thread
used to sew the seams fell apart after
little use. Most of the industry has
resolved this by using heavier cotton
thread, or thread blended with cotton
and polyester or nylon.

Very low tear strength of some of
the earlier all cotton permanent press
garments was accompanied by very
low abrasion resistance. The result
was that garments fell apart. Research
is now seeking to remedy the former
failures in all cotton permanent press
items.

Better blends of chemicals, with
greater knowledge of the proper cur-
ing temperatures and times, has re-
sulted in improved performances. Dif-
ferential cross -linking, in which the
two sides of a cotton fabric are treated
separately and sometimes with differ-
ent finishes, upgraded abrasion resist-
ance. Micro -stretching with mercer-
ization, followed by the chemical ap-
plication for permanent press, pro-
duced better characteristics.

Grafting of chemicals onto cotton
by means of irradiation ( or X -ray
treatments ) is currently receiving
much attention. With such research
and development studies, the future
of the all cotton permanent press
hopefully will renew competition in
the textile industry, which now is
stressing the blends of fibers.

101/i Tawi diall
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Agriculture, mankind's basic indus-
try which traditionally has supplied
the primary needs of food and cloth-
ing, will receive a hearing at the Tenth
Arizona Town Hall April 9 -12.

Several University of Arizona econ-
omists and hydrologists have contrib-
uted to a research report of back-
ground data which Town Hall panel-
ists are now studying. Contributing
to a report of over 200 pages, includ-
ing 35 tables and more than 20 fig-
ures are C. Curtis Cable, George W.
Campbell, Roger W. Fox, Philip G.
Hudson, William E. Martin, Sol Res-
nick and Thomas M. Stubblefield.

Dr. Stubblefield was project leader.

The six chapters in the report dis-
cuss the historical background of U. S.
agriculture, importance of agriculture
to Arizona's economy, federal agricul-
tural programs, changing patterns of
Arizona agriculture, dependence of
Arizona agriculture on water, and
problems now facing Arizona farmers.
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By Paul G. Sebenik and John L. Thames

Phreatophytes in the 17 western states occupy
about 15 million acres of stream bank and river bottom
sites and consume large quantities of water. These

plants are made up of many species belonging to dif-
ferent plant families. They have only one characteris-
tic in common, and that is they grow where they can
send their roots down to the water table or capillary

overlying the water table to obtain an assured
supply of water.

Mr. Sebenik is a graduate assistant and
Dr. Thames an associate professor, both in
the Department of Watershed Management.
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One of the more numerous and in-
sidious species of phreatophytes is
Tamarix pentandra. This species was
introduced into the United States dur-
ing the last century, and has become
aggressively naturalized. It has no
commercial value and no natural en-
emies, so has spread rapidly into flood
plain areas and along river courses.

Results of this study in the San
Pedro flood plain show that in an area
where the ground water table is at
considerable depths, water consumed
by tamarisk equals or is greater than
evaporation from a free water surface.

Use Tent Enclosure
Transpiration by tamarisk shrubs

occupying a narrow flood plain be-
tween the San Pedro and Gila Rivers
near Winkleman, Ariz. was measured
during the summer in 1966. Measure-
ments were made by the tent tech-
niques as described by Decker, et al.
( 1962) and modified by Arnett C.
Mace of the University of Arizona.
Individual shrubs up to 10 feet tall
were enclosed in a polyethylene tent
inflated by a motorized blower. The
rate of air flow from the tent was
measured as well as the moisture con-
tent of the air stream at both the inlet
and outlet. The difference between
moisture content and the mean venti-
lation rate through the outlet gave the
water loss from within the

The tent method provides a reliable
measurement of evapotranspiration as
it occurs within the tent, and is the
first order approximation of the nat-

(Continued on Next Page)

COMPARISON OF mean daily course of evapotranspiration from tamarisk during the
summer with calculated evapotranspiration from irrigated alfalfa on June 21.

(Van Bavel - 1966>

/ CALCULATED EVAPOTRANSPIRATION

Cf

/
FROM WELL WATERED ALFALFA/ ( VAN BAVEL 1966 )
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(Continued from Previous Page)

Ural evapotranspiration. However, be-
cause of the unnatural greenhouse
effect, it cannot be assumed that the
tent measurements are exactly equal
to the water loss from naturally ex-
posed vegetation.

Two replicate runs of four hours
each were made on five days between
July 15 and Sept. 9. Shrubs were se-
lected randomly from a half acre area.
Average weight of transpiring foliage
as measured on two shrubs was 2734
grams, 50 percent of which was water.
No allowance was made for water loss
from the soil or low cover. Gravi-
metric sampling indicated that at no
time during the runs was the water
content of the soil in the 0 to 4 -foot
depth above the wilting point. Low
lying vegetation was essentially non -
existant on the site during summer.

Tent Total Exceeds Pan
Evapotranspiration as measured

with the tent is compared with evapo-
ration pan data from three locations in
our table. The San Carlos Reservoir
is located 22 miles northeast of the
site, Tucson, 55 miles southwest, and
Mesa 69 miles northwest. The tent
data apply to the 10 hour period be-
tween 8 a.m. and 6 p.m. On all days
of measurement, evapotranspiration
from the areas enclosed by the tent
exceeded pan evaporation.

Variation in the data is due to both
measurement errors and variations in
the weather. For example, on July 15
when high evapotranspiration was re-
corded, the air temperature at the site
reached 114°F. Because of equipment
failure on September 7, most of the
measurements were made during mid-
day. As a result the values were ab-
normally high.

Transpiration losses that are of the
same magnitude as evaporation from
a free water surface have been report-
ed for wheat in England by Pennman
(1963) and for irrigated alfalfa in
Phoenix by Van Bavel ( 1966 ) .

The daily course of transpiration by
tamarisk on the study site averaged
over all days of record are compared
in our graph here, with the water loss
calculated by Van Bavel for alfalfa.
The double peaks of the curves are
due to variation in weather in the case
of alfalfa, and in the case of tamarisk
to a build -up factor in the perform-
ance of the tent. However, the close
agreement is striking.

Acre Foot Per Month
Total water use by tamarisk on an

aerial basis may be computed from the
number of shrubs in the area. At the
study site there were 895 shrubs per
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Evapotranspiration From Tamarisk Compared With Evaporation
Pan Measurements.

Date of Evapotranspiration
Measurement By Tent Method

Winkleman,
Arizona
inches

San Carlos
Reservoir

inches

Standard Evaporation Pan
Measurements

Mesa Exp.
Station
inches

Univ. of
Arizona
inches

July 15
July 19
July 23
Sept. 7
Sept. 9

0.51
0.43
0.39
0.52
0.27

0.40
0.39
0.46
0.35
0.35

0.38
0.45
0.30
0.33
0.14

0.42
0.43
0.34
0.40
0.32

acre. Multiplying this number by the
area under the curves in the figure,
and applying the proper conversion,
gives an average monthly loss of 1.1
acre -feet from July to September. This
is similar to the 0.72 acre -feet esti-
mated by Turner and Halpenny
( 1941 ) for the period from May to
December, but nevertheless remark-
ably high, considering that the soil
was below the wilting point down to
four feet, and only a few percentage
points above wilting at deeper depths.
The water used by the salt cedar
necessarily carne from the vicinity of
the water table which was eight to
nine feet below the surface when the
measurements were made.

How can this water be salvaged for
more valuable use? Often it has been
suggested that, by eliminating the un-
desirable vegetation from the river
channels, the value of annual benefits
will accrue according to the value of
the water lost by evapotranspiration.
However, no studies to date have dem-
onstrated how this saving can be ob-
tained.

If phreatophytic areas were cleared,
the water table would, in most cases
rise. There would be little restriction
to wind movement, and large quanti-
ties of heat would be advected into
the area by warm dry air from the
surrounding desert. The solar energy
reaching the unshaded surface would
also be greater. Direct evaporation
from the ground -water body at the soil
surface then would be increased.

Other Plants Would Invade
Furthermore, complete removal of

the deep- rooted phreatophytes would
be a continuous and costly operation.
The area would most likely be re-
invaded by low, shallow- rooted vege-
tation. This new vegetation would use
nearly all of the precipitation that
would fall on the area. In addition it
probably would withdraw water from
the elevated ground water reservoir.

The indirect costs of increased erosion
potential and destruction of game
cover must also be considered.

Thus, it is not possible to predict
the actual amount of water that could
be saved each year by clearing the
bottomlands, since the rate of water
use from the area after clearing would
depend on subsequent treatment of
the area.

There are opportunities to rob the
phreatophytes of water by one means
or another. Lowry ( 1952 ) has shown
that channel rectification, reservoir
storage, drainage of bottomlands, and
bypassing water around phreatophy-
tic areas have reduced waste in the
Rio Grande Valley of New Mexico.
Perhaps the simplest and cheapest
method is to substitute useful plants,
such as pasture grasses or alfalfa, as
has been done in the Escalante Valley
near Milford, Utah, where sub -irri-
gated alfalfa now grows on ground
water previously wasted by rabbit
bush and greasewood.

A CORRECTION
We started a brand new year with

an error, and wish to correct it.
An article referring to new sealing

techniques for concrete -lined ditches,
told of work being done by Robert J.
Reginato and Lloyd E. Myers.

This article taken verbatim from
a publication of the Agricultural Re-
search Service of the U. S. Depart-
ment of Agriculture - said that in the
7,000 miles of concrete -lined canals
in Arizona there was a water loss of
an estimated 20 million acre feet of

water each year" ( before new tech-
niques were used) .

That figure, corrected later by the
ARS in a publication we did not catch,
is of course clear out of line. The cor-
rect figure would be "one million acre
feet or less," lost from leaky canals
and ditches.



Sheep, Qeals and Teets

By George W. Campbell

I was "talking shop" with a CPA ( certified public
accountant ) friend, who specializes in farm and ranch
accounting, and whose father also specializes in that
field.

This friend told me when he first started out on
his own, his father explained to him that all clients were
not alike and that, as an accountant, he owed it to his
clients to know the attitudes and wishes, the weaknesses
and strengths of his clients, and then conduct himself as
an accountant in such a way that he would conform as
nearly as possible to the wishes of his clients.

Three Classes of Animals
He also told his son that for many years he had

grouped his clients into three classes. The Sheep, the
Goats, and the Tigers. The Sheep clients would do al-
most anything to keep from having an audit. If a deduc-
tion were questionable, it was to be omitted. If positive
proof of a deduction were missing, that deduction would
not be taken. The Goat clients did not wish an audit
at any time, but if there were a reasonable chance that
the deduction would be allowed, reasonable proof of the
deduction existed, and sufficient money was involved,
they would tell the accountant to go ahead and claim
the deduction and hope they wouldn't have an audit.

Then there were Tiger clients. The Tigers said "if
we have proof, and it's not illegal and there's a slight
chance the deduction will be allowed - put it in. If I
have an audit, I have an audit." The CPA's son now
uses the same procedure for considering the wishes of
his clients.

Responsibilities are, of course, two way streets. The
accountant has responsibilities to his clients, and client

Dr. Campbell, an economist in the Agricultural Extension
Service, has made a special study of farm income tax matters,
and is a popular speaker on this subject throughout the state.
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has responsibilities to his accountant, and the IRS has
responsibilities to the taxpayers and the general public.
Let's take a closer look at some of these responsibilities.

Responsibility of an Accountant
The accountant owes it to his client to:
1. Know himself. Are you, as an accountant, ultra-

conservative or highly aggressive by nature? Are you
as an accountant, a Sheep, a Goat or a Tiger?

2. Know your client. Is he a Sheep, a Goat, or a
Tiger?

3. Know your client's business and the special na-
ture of tax problems resulting from his particular busi-
ness. What kind of records does he have? Will they
furnish evidence of his income and expenses that will
stand up under audit?

4. Know your IRS personnel. Are they bull ele-
phants, crocodiles, or giraffes.

5. Know the current IRS general rules and regula-
tions.

6. Know the decisions of Tax Courts, Courts of
Appeal, and the U. S. Supreme Court in cases pertinent
to your client's business.

7. Know and explain to your client the approximate
cost of:
a. Keeping his records
b. Making out his income tax returns
c. The cost of tax counseling ( personal

visits, letters, and telephone calls )
8. Know your client's rights and make sure these'

rights are exercised and not compromised.
9. Know and be able to explain to your client what

he should know and what he should do, and what in-
formation he should furnish you to allow you to make
his income tax return the best return you are capable
of making. The best return is the one that will save your

(Continued on Next Page)
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Cubed Alfalfa Poses
Many Pros and Cons

Alfalfa is grown on approximately
25 percent of the cultivated crop land
in Yuma County. Many hours of hard
labor are involved in growing this al-
falfa, and especially in baling and
handling.

Machines are now available that
can cube alfalfa hay and eliminate all
hand labor. Obtaining and maintain-
ing a system such as this requires
quite an outlay of capital and there
are still unsolved problems involved
using these systems.

There are several advantages con-
tained in a cubing operation includ-
ing: less hand labor, production of a
quality product with uniform com-
position, less feed waste, less storage
space required ( approximately 1/2

that of baled hay ) , transport costs are
less, and elimination of wire.

Disadvantages of cubing systems
include : high cost of specialized
equipment required. Cubes cost more
to produce per ton and are more ex-
pensive to buy than baled hay. Only
alfalfa can be made into cubes with
present systems. Capacity of cubing
machines is somewhat less than for
baling machines. Moisture content of
alfalfa to be cubed must be less than
12 percent, and there has been some
consumer resistance mostly because
of premium price asked for cubes.

University of California Agricul-
tural scientists have made careful
studies of the economics of cubing vs.
baling. The cubing costs they pre-
sent are based on experience with
current machines through the 1965
season.

HAY HARVESTING COSTS
Cost of Cubing and Baling Hay

Production Rate - 41/2 tph
Annual Tonnage - 4050 per machine

Swathing
Combine windrows
Wafering (inc.

water (a) $.24 /ton )
Baling
Haul
Weighing
Storage
Miscellaneous, pickup

truck, etc.
Management

Cost /ton
Cuber Baler
$1.28

4.59

.82

.11
1.16
.20

.50

$1.28
.40

2.14
.82
.12
.10
.10

.25

Total $8.66 $5.21

-Don Howell, Yuma County Agent

(Continued from Previous Page)
client money, time, effort and worry, with a minimum
chance of future trouble.

10. Know when to run for help and where to go
to get it and get it when you need it.

Facing Up to the Tax Man
While it is never wise for an accountant to antago-

nize IRS personnel, it is important that the accountant be
so knowledgeable and firm that he has the respect of the
IRS personnel with whom he is dealing. Many times
the accountant will be in the position of a respected an-
tagonist in his dealings and confrontations with IRS
personnel. Many times results of these confrontations
will be determined on the basis of the knowledge and
the character of the IRS agent involved. As an account-
ant and a businessman, he should also be a good psy-
chologist.

The client also has responsibilities. First of these
is to pay his accountant for services rendered. Let us
put this first.

1. Pay his accountant.
2. Keep sufficient records to back up claims for

income and expenses, and keep records in detail on all
business and personal transactions.

3. Consult periodically with his accountant, espe-
cially when any "deal" involving a significant amount of
money is contemplated.

4. Explain to his accountant the nature of his farm-
ing and ranching business.

5. Know enough about the broad application of
internal revenue rules and regulations that he can furnish
the necessary information so that his accountant can
make out a decent return for him.

6. To "level" with his accountant, recognizing that
the information he gives his accountant will be held in
strict confidence.

7. To be available when the accountant is making
out his income tax return, so he can answer questions
that the accountant may ask.

Three More Kinds of Animals
There are more responsibilities that a client should
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have toward his accountant. I have only mentioned the
main ones.

Earlier I mentioned IRS personnel, and that the
accountant should know whether they are bull elephants,
crocodiles, or giraffes. The power available to the IRS
agent is frightening. He has almost the entire resources
of the United States government behind him. Presum-
ably, he has specialized and expert knowledge on IRS
rules and regulations.

Sometimes he uses this power as a bull elephant
uses his power to knock down anything that is in his way
through sheer bulk and momentum. Or, he may act
like a crocodile, lying in wait on the river banks, lake
shores, and stagnant pools, slip into the water, grab his
victim from behind and drag him down to drown. Have
you ever wondered why the IRS often waits three years
before slipping up behind a client and hitting him with a
tax suit?

Then some agents are like giraffes, reaching up high
into the trees, eating what is available, but leaving
enough of the top leaves so that the plant will still live
and grow and send out sucker branches so that the
giraffe can eat these next year. The IRS has responsibili-
ties to both accountants and their clients. Primary re-
sponsibilities of IRS agents are to:

Four Basic Responsibilities
1. Not violate the rights of the citizen while col-

lecting taxes.
2. Use the rule of reason and not the rule of fear

while determining what taxes are due.
3. Make it as easy as possible for the taxpayer and

his accountant to get a timely and authoritative answer
to tax problems from the IRS.

4. Catch taxpayers' mistakes, and attempt to get
them corrected as quickly as possible so that interest,
penalties and taxpayer's fears and anxieties do not build
up to traumatic levels. The IRS agents have the responsi-
bility of collecting every penny of taxes that is legally
due. But they have the concomitant responsibility to
see to it that the taxpayer does not pay one penny more
in taxes than is legally due.

This is but a brief review of mutual responsibilities
of the accountants, taxpayers, and the IRS. It is the
duty of all three to be willing and able to meet their
responsibilities to themselves and to each other.



Parasites

Of Horses

By L. W. Dewh i rst

It is quite likely that all ani-
mals have parasites at some time
during their life. Horses are no
exception.

Almost every horse owner has
heard and frequently uses names
such as "blood worms, ascarids,
and bots." These common names
refer to three of the most dam-
aging parasites found in horses.
A knowledge of their life cycle is
important in helping the owner
prevent infections and to realize
the damage that they can cause.

Blood worms are also referred to as
strongyles, because some of them be-
long to a genus of roundworm para-
sites given the name of Strongylus.
Manyany of them lacerate or cut the in-
testinal wall where they reside and
blood flows into their mouth hence
the name blood worm. Eggs are pro-
duced by these worms, which pass
out of the horse's body with the ma-
nure. Within several days, micro-
scopic larvae develop within the eggs
and then hatch.

Waiting For a Hungry Horse
These first stage larvae feed on or-

ganic material as they grow. Several
days later they change slightly, so they
no longer are capable of feeding. At

Dr. Dcwhirst, a professor in the Depart-
ment of Animal Pathology, is an acknowl-
edged parasitologist dealing with internal
and external parasites of Arizona livestock.

this time they are infective to another
horse. They move up and down on the
grass, being found on the tips of the
grass at times when there is adequate
moisture present, such as early in the
morning. At other times they may
migrate down to the base of plants, or
even enter into the soil.

Once the larvae have reached the
infective stage they are extremely re-
sistant to detrimental effects of the
environment. Even though they can
no longer feed, it is quite likely that
large numbers of them can survive for
several months, and some may live as
long as a year on the grass.

A horse becomes infected by graz-
ing in a contaminated pasture and
consuming grass which bears infective
larvae. These larvae pass through the
stomach of the horse until they reach
the intestine and then penetrate into
the intestinal wall.

There Are Variations
Some kinds of blood worm larvae

develop slightly in the wall of the in-
testine and then return to the lum; n
of the intestine where they grow to
adult worms. Others migrate into
some of the intestinal blood vessels.
These larvae irritate the wall of the
blood vessels so that eventually the
vessel becomes considerably en-
larged. The blood supply to that part
of the intestine is diminished and the
horse may suffer from digestive up-
sets such as colic. Eventually many of
these larvae return to the intestine,
where they, too, grow to adult worms.

Ascarids are also roundworms, but
they are much larger than blood
worms. Adult ascarids live in the
small intestine. They do not feed on
blood but they do compete with the
horse for the food in the intestine.
Due to their large size they can, if
present in large numbers, impede the
movement of food through the intes-
tine. The female ascarid produces
eggs which pass out with the fecal
material.

Unlike the blood worm eggs, those
of ascarids do not hatch out on the
ground. A larva develops within the
egg, and it lies dormant until another
horse happens to swallow it, when

IN THREE PHOTOS above, left to right,
are shown Blood Worms, Ascarids and
Bots. The one cent piece in each photo
gives an idea of size.

fecal contamination of feed or water
occurs. The eggs are extremely re-
sistant to detrimental effects of the
environment. It has been shown that
the larvae within the eggs can, in some
cases, live for four years in the soil.

Go to Various Organs
Once the eggs are swallowed by the

horse, they pass down to the intestine,
where the larvae hatch. The larvae
then penetrate into the intestinal wall.
They are picked up by the blood and
are carried to the liver, through which
they migrate, and then to the heart
and lungs. In the lungs they break
out into the air passages, migrate up ,
to the back of the throat where they
are again swallowed and pass through
the stomach to the intestine, where
they grow to adult worms. In addi-
tion to the damage they cause as
adults, ascarids inflict considerable
damage as they follow the migratory
cycle just outlined.

Bots are actually fly larvae or a type
of "maggot ". Adult female bot flies
cement their eggs on the hairs of the
fore part of the body of the horse. The
eggs are visible to the unaided eye,
and horse owners frequently inquire
as to what they are.

While the process varies slightly de-
pending upon the kind of bot fly in-
volved, the eggs usually hatch when
the horse chews or licks itself. Larvae
hatching from the eggs attach them-
selves to the tongue and migrate until
they reach the stomach. Once inside
the stomach, they fasten themselves
to the wall of the stomach and remain
there for 8 or 9 months. During this
time they increase in size and do con-
siderable damage. Eventually they re-
lease their hold on the stomach wall,
pass out with the fecal material, pene-
trate into the soil, pupate, and later
emerge as adult flies. The entire cycle'
takes about a year.

(Continued on Next Page)
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"Six Faces of Mexico"
Distinguished UA Book
By Multiple Authorship

An attractive showcase of Univer-
sity of Arizona research and writing
is "Six Faces of Mexico," published by
the University of Arizona Press. Seven
members of the U of A faculty have
collaborated in the beautiful and in-
tensely interesting volume, describing
the historical backgrounds, social
mores, geography, government, econ-
omy, art and literature of this great
republic, neighbor to Arizona.

Dr. Russell C. Ewing, head of the
UA History Department, edited the
volume and wrote the lead portion,
"Major Historical Themes." Other
"faces" of Mexico are "Ways of Life,"
by Dr. Edward H. Spicer, widely
known and highly regarded professor

of Anthropology here; "Land, Man
and Time," by Dr. David A. Hender-
son of the Geography Department;
"Developing Democracy," by Dr. Paul
Kelso of Department of Government;
and "An Economy of Contrasts," by
Drs. George F. Learning and Walter
H. Delaplane, which covers agricul-
ture, forestry, natural resources, manu-
facturing, utilities, commerce and fi-
nance. Dr. Learning is with the UA
Division of Economic and Business
Research, while Dr. Delaplane is a
vice president of the University.

Last of the "six faces" is "Legacy
of Literature and the Arts," by Dr.
Renato Rosaldo, head of the UA De-
partment of Romance Languages. Dr.
Rosaldo, a Mexican by birth, has
taught at state universities in six U. S.
states.

If one would fault this beautiful
and delightful volume, it must be the

paucity of attention paid to the most
dominant face of all agriculture.
From one -fourth to half of the Repub-
lic's gross national product comes from
agriculture, and it supports nearly
two -thirds of the population.

Yet agriculture, linked in one chap-
ter with manufacturing, utilities, com-
merce, fishing, finance, forestry and
natural resources, is given scant no-
tice.

El interes en el contenido en energía
de la ración ha significado mucho para la
industria del pollo de asar. Alimentos con
alto grado de energía son más eficientes si
están balanceados respecto a otros factores
nutritivos.

Dictatorship is like a great pine tree -
impressive to look at, but nothing grows
under it.

(Continued from Previous Page)
Manure Census

Since blood worms and ascarids pro-
duce eggs, these can be detected in
the feces. The number of eggs in the
manure is roughly related to the num-
ber of worms producing them. It then
follows that it is possible to obtain a
quantitative estimate of a worm bur-
den. This value is usually related to a
gram of feces and is called an egg per
gram ( EPG ) count. Probably there
is no point at which one can say a
specific EPG count is indicative of
damage and that another one is not.
It is more realistic to use it as a single
factor upon which to base a decision
to treat or not to treat.

Consider Many Factors
Trained personnel such as veterin-

arians also take the care and feed of
the animal, the general appearance,
and its environment into considera-
tion. If the animal is losing weight,
has a rough hair coat and has a high
EPG count, treatment will usually be
recommended.

Treatment materials are frequently
quite poisonous. Since an owner
wants to kill one or more animals
( worms ) and not the other ( horse) ,

he would be wise to use caution.
Whether or not he actually adminis-
ters the material himself, it is always
wise to consult a veterinarian. He is
trained to take counter measures if
something should go wrong.

Sanitation is undoubtedly the cheap-
est and most effective measure that
the horse owner can put into effect.
Less difficulty will be encountered
with worm parasites as fecal contam-
ination of feed and water is reduced.
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Busch Heads Soil Conservation Society

Dr. Charles D. Busch, ( right ) associate pro-
fessor in the U of A Department of Agricultural
Engineering, is new president of the Arizona
Chapter, Soil Conservation Society of America.
At the December election meeting at Phoenix,
members heard an address by Dr. Keith Watson
from the University of New South Wales, Sidney,
Australia. He gave an illustrated talk on water
and related land resources of Australia.

Serving with Dr. Busch this year are Ray Bates, ( left, above ) secretary -
treasurer, who is with the SCS state office in Phoenix, and Steve Faltis ( right,
above ), vice president and state executive director of the ASCS in Phoenix.

In the center, in photo above, is Robert Moore, a Salt River Project
hydrologist and outgoing president of the state Soil Conservation Society.

The society, according to our correspondent, "Danny" Freeman of SCS,
is made up of professional and non -professional people banded together to
foster the art and science of wise land use.

Nationally the society has over 11,000 members, while the Arizona
chapter has 130. Quarterly meetings are alternated between Tucson and
Phoenix.
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As you drive down Highway 15, south of Hermosillo, you see a
Saguaro which looks like it had been crossed with an organ pipe
cactus, with many stems coming from one base. In Baja California
there was one of these, pachycerous pringlei, which was crested.
It was admired by travelers for years, then was gone. Plant inspec-
tors found that it had entered through Calexico, Calif., arrested and
fined the San Diego cactus collector who was proudly displaying it.

"Food For Peace"
Extended 2 Years

New Public Law 480 legislation -
the Agricultural Trade Development
and Assistance Act of 1954, since
amended - was passed by Congress
last fall, extending this law through
1967 and 1968. As amended, it will

continue and can increase the large
flow of U. S. farm products to other
countries.

Amendments tacked onto this ex-
tension of the 12- year -old law give it
more flexibility to expand exports,
and to foster the agriculture and total
economy of developing countries.

The new food act differs from the
earlier one in several objectives.
Chiefly they are:

1) Self -help efforts are now linked

USDA Sterilization
Program Is Stopping

Mexican Fruit Flies

Sterilized flies have been used in
place of insecticides for the third year
to prevent Mexican fruit fly infesta-
tions from becoming established in the
United States.

Fruit flies, reared in a U.S. Depart-
ment of Agriculture plant at Monter-
rey, Nuevo Leon, Mexico, were ster-
ilized by exposure to Cobalt 60 radia-
tion and released in target areas near
plants attractive to wild flies. Coop-
erating in the campaign are USDA's
Agricultural Research Service and the
Departments of Agriculture in Mex-
ico, California, and Arizona.

The sterile technique involves re-
leasing artificially reared and steril-
ized insects into infested areas to mate
with wild flies of the species. Eggs
from these matings do not hatch.
Weekly releases of the sterile insects
in the border area of northwestern
Mexico prevent establishment of flies
that emerge from host fruits brought
to the target area from interior Mexico.

This destructive fruit fly has been a
continuing threat to fruit and vege-
table production in Arizona and Cali-
fornia. Before scientists developed
the sterility technique, annual insecti-
cide treatments were applied to keep
the pest out of the United States.

In 1966, slightly more than 20 mil-
lion flies were reared, sterilized, and
flown to target areas. There were 29
releases in Tijuana, Mex., 8 at Ensen-
ada, Mex., and 6 at Nogales, Ariz.

to food aid. Recipient countries will
be expected to show they are taking
steps to increase per capita food out-
put and to improve storage and
marketing facilities for farm products.

2 ) The range of commodities is no
longer limited to surplus items. This
means that almost any foods can be
produced to meet needs abroad as
long as aid exports do not pre -empt
domestic needs, carryover and dollar
export supplies.

3 ) Nutritional content of food aid
will come in for special emphasis.

4 ) Sales for local currencies are to
be phased out by Dec. 31, 1971,

where practicable. Long -term dollar
credit agreements will be substituted
in most cases.
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National FFA Officers 1966 - 67

Arizonans were especially active at
the 39th annual convention of Future
Farmers of America last fall in Kan-
sas City, when more than 11,600
Future Farmers participated.

One Arizona FFA member was
named to a national office, appearing
in the group above. Back row, left
to right, National Vice Presidents
Harold Brubaker of Pennsylvania,
Monte Reese of Oklahoma, Richard
Morrison of Arizona, and Keaton Van -
demark of Ohio. Front row, Gary
Swan, president, from New York; and
Paul Tarpley, secretary, from Louisi-
ana.

This photo was given to us by Len
Richardson, associate editor of The
National Future Farmer magazine,
after the picture's use in that publica-
tion. Len is an Arizona boy, grad-
uating a few years ago with an agri-
cultural journalism major from the
U of A College of Agriculture.

In the same ( December -January )
issue of The National Future Farmer
appears a story about Gary Hatch of
Gilbert, Ariz., who won the national
FFA public speaking contest with his
original speech on "The Modern
Farmer in This Space Age." With the
award went a $300 check. Also at
the convention, Paul Bell of Avondale,
Ariz., was one of the Vocational Agri-
culture teachers given an honorary
"American Farmer" degree.

The full page color cover of the
magazine shows two young FFA farm
scientists at work in the vocational
agriculture department of Coolidge,
Ariz., High School. It is tied to a
feature story, "Agriculture the
Crown of All Science," by - you
guessed it our former student,
Len Richardson.

( Len was in school here with his
twin brother, Glen, now on the staff
of a dairy magazine in California. The
twins' home was in Phoenix) .
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Winter visitors and other newcom-

ers to Arizona are informed, by the
Valley National Bank's agricultural
newsletter, that those irrigation canals
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in the rich Salt River Valley were
built long before construction of
Roosevelt Dam in 1911.

"Actually," says the publication,
"the nucleus of our canal network
dates back some 2,000 years when a
tribe of Indians, called Hohokam by
historians, wandered into the fertile
valleys of the Salt and Gila rivers and
decided to make that area their per-
manent abode."

It seems incredible to us that at
the time of Christ there were farmers

in the Salt River Valley, but they
were there, irrigating their fields,
raising corn, squash, beans, cotton
and tobacco. They were an advanced
civilization and had a variety of skills

masonry, weaving, woodworking,
making of jewelry, even a primitive
form of copper metallurgy. They
were the first Americans to bring
water onto fields via carefully graded
irrigation ditches and connecting lat-
erals.

In a thousand years by 1066
when William the Conqueror invaded
Britain the Hohokam had a number
of communities throughout the Gila
watershed. They had hammers, axes
and other tools, clay bowls and dishes,
adobe houses, and they wore clothing
made of animal skins or woven from
the cotton they raised. By 1300 they
were an advanced culture.

Yet in the next century they had
completely disappeared, and were
gone before Columbus and his fol-
lowers discovered this continent.
Whether the Hohokam died out
through disease, were destroyed by
hostile neighbors, left their homes be-
cause of some religiously-inspired ex-
odus, archeologists and historians do
not know. None was left when the
Spanish missionaries and conquista-
dors, trappers and mountain men
first entered those rich valleys.

By the time of our Civil War, a
century ago, the rich central valleys
of Arizona were again populated by
a race which tilled the soil, raised its
food and cotton the peaceful Pima
and Papago Indians.

The first irrigation company in Ari-
zona was the Swilling Irrigation Canal
Company, formed in 1867 by Jack
Swilling, a Confederate officer in the
Civil War's only engagement on Ari-
zona soil, at Picacho Peak. With
$10,000 Swilling started his company
and had his men clean out some of
the prehistoric Indian canals, begin-
ning of the Salt River Valley's trans-
formation into one of America's
largest and most spectacular desert
oases.

The crowning fortune of a man is to be
born to some pursuit which finds him both
employment and happiness, whether it be
to make baskets or broadswords, or canals,
or statues or songs - Ralph Waldo Emer-
son.

Success is the art of making your mistakes
when nobody is looking.

Try to save some money, if possible_
Some day it may be valuable again.
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By James E. Gibson

The " Aggie" graduate has played a vital role in the
development of The University of Arizona. As one of
the first colleges established, the College of Agriculture
has trained thousands of college graduates who, in turn,
take their place in our productive Arizona society. These
men and women have capitalized on improved tech-
nology, and have turned the desert into a producer of
cotton, cattle and produce.

The Aggie graduate is quick to recognize his re-
sponsibilities for community leadership. If he were ac-
tive in 4 -H and /or FFA, he has learned to work with
others on projects. This training is refined and intensi-
fied at the University, and he returns to his community
ready to go to work on community projects which will
be of mutual benefit to the community and the graduate.

He Has the Training
This training also teaches the importance of adult

guidance and supervision of young people. He is the
logical choice for this work. Since he is a University
graduate, he enhances the image of the University in
the community.

An excellent example of this is Bob ('50) and
Nlariam Boice ('50) of Globe. In addition to running
a profitable cattle ranch, Bob finds time to help with
FFA and 4 -H activities. His many friends, knowing of
his interest in education and his University degree, pre-
vailed upon him to run for the school board. Mariam
also works with the 4 -H youngsters on their projects and
is known as "Mrs. University of Arizona" in the Globe
area.

She has served seven years on the U of A Alumni

Dr. Gibson is director of The University of Arizona Alumni
Association.

TWO PHOENIX ALUMNI, J. Gordon Lent (left), and Edward
Tovrea, discuss the summer orientation program with Mrs.
Robert Boice of Globe.

MRS. ROBERT BOICE of Gila County (right) and U of A
President Richard A. Harvill discuss university progress and
plans at the summer orientation session for alumni.

Board of Directors in Globe. Last year, Mrs. Boice was
appointed as the University's High School Liaison Repre-
sentative. She was convinced that several of the Globe
High School graduates needed financial assistance to go
to college and last year she started a telephone, letter -
writing, doorbell ringing, campus visiting campaign
which resulted in three scholarships for Globe High
School youngsters.

Solid Support at Safford
Scott ('42 ) and Beth ('43 ) Pace of Safford have

been active in University affairs since graduation. Scott
is such an avid supporter of the University that his
friends sometimes accuse him of being on the payroll.
As a member of The University of Arizona Alumni
Board of Directors, Scott has worked long and hard to
improve the working relationship between the U.A.
Branch Agricultural Experiment Station at Safford and
the practicing ranchers. His influence has been felt in
the Arizona and national legislatures, when bills were
introduced contrary to agricultural interests in Arizona.

Scott and Beth always have time to help high school
students with agricultural projects, and often bring them
to the campus to talk with U of A professors for advice
or help.

The old adage, "If you want a hard job done, ask
a busy person," is exemplified by Ed Tovrea. In addi-
tion to feedlot and milling operations, Ed works for the
betterment of the University through the Alumni Associa-
tion. He recognizes better than most the important role
research plays in modern livestock production, and is a
frequent host to University students and faculty mem-
bers.

The Horrells of Gila
Since ranching is a combination of hard work, in-

telligence and luck, the successful rancher has all the
attributes necessary to tackle complex problems facing

(Continued on Next Page)
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The recent vote of U.S. cotton pro-

ducers on a proposed $1 per bale as-
sessment to finance new research and
promotion efforts, was 68 percent
favorable. Arizona producers favored
the promotion checkoff by a 77 per-
cent vote.

Most favorable vote was Missouri's
88v., percent ( excepting the 100(j

State Yes

approval of the two cotton producers
who voted in Kansas! ) while coolest
reception to the cotton assessment
came from Tennessee and Alabama,
each giving the research checkoff less
than a 40 percent vote.

Here is the state -by -state break-
down:

Total Percent
No Votes "Yes"

ALABAMA 10,893
ARIZONA 1,420
ARKANSAS 12,530
CALIFORNIA 3,306
FLORIDA 753
GEORGIA 22,595
ILLINOIS 23
KANSAS 2
KENTUCKY 140
LOUISIANA 8,735
MISSISSIPPI 18,251
MISSOURI 5,836
NEVADA 17
NEW MEXICO 1,720
NORTH CAROLINA 17,420
OKLAHOMA 5,099
SOUTH CAROLINA 11,969
TENNESSEE 6,896
TEXAS _ _ 55,313
VIRGINIA 935

16,615
422

3,916
782
604

4,638
24

0
97

1,548
7,331

751
12

951
3,151
4,247
3,426

11,319
26,206

326

27,508 39.6
1,842 77.1

16,446 76.2
4,088 80.9
1,357 55.5

27,233 83.0
47 48.9

2 100.0
237 59.1

10,283 84.9
25,582 71.3
6,587 88.6

29 58.6
2,671 64.4

20,571 84.7
9,346 54.6

15,395 77.7
18,215 37.9
81,519 67.9

1,261 74.1

TOTALS 183,853 86,366 270,219 68.0

Mystery Pictures Show
East Edge of Arizona

Those two photos, the mystery pic-
tures, on Page 8 were taken on the
unpaved portion of Highway 78,
which leads over the mountains from
Arizona into New Mexico. If you
hunger for the good old days, or for
today without paving all the way,
you'll find this an unusual and pic-
turesque way to start a trip east.

First of all, go to Safford, thence
east to Solomon. On northeast on
666 as it heads for Clifton, but at the
big bridge over the Gila River you
leave 666 and poke eastward on 78,
winding over the mountains to come
out at Mule Creek, New Mexico. A
little further you hit U. S. 180, and
you can either go south to Silver City
and back home, or northward to Glen-
wood, New Mexico, for a pleasant
streamside picnic, and if you're on
your way east hit Highway 12, all of
it beautiful range country and good
highways.

But on the unpaved road, on the
Arizona edge of 78, take it slow and
easy. Stop and look at the scenery,
get nostalgic as hairpin curves on
gravel and exposed stones remind you
of the roads you explored in the
Model A days.

Take along your camera - and be
sure your tires are in good shape.
Arizona is too beautiful to be fully
explored in one lifetime, so make the
most of it!

For a child, a legacy better than
gold

Is to teach him early to do what
he's told.

(Continued from Previous Page)
higher education. It was natural for the University to
look to the Horrell Ranch in Gila County, operated by
Earl ('26) and Blanche ('26), for leadership. Earl's
ability to work with others, his tenacity and quick grasp
of complex problems, have long been used by the agri-
cultural organizations. Therefore, it was no surprise
when he was appointed by the governor to serve as a
state Junior College board member.

Earl's continued interest in the total University pro-
gram is exemplified by his activities on the Alumni Board.
As a member of the Scholarship Committee, he is re-
sponsible for assisting over 100 young men and women
attain a University education. As a member of the Fi-
nance Committee, he supervises the budget of the Alumni
Association. With all these activities, he still finds time
to talk with other alumni about the University, explain-
ing and interpreting the U of A's policy to them.
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In the Hills of Cananea
The University's image in Mexico is monitored by

such stalwart supporters as Hernan Gonzales of Cananea;
Hernan and his pretty wife serve as academic advisor,
counselor and financial consultant for high school grad-
uates in the Cananea area.

The College of Agriculture and, indeed, the entire
University, need many kinds of support from its alumni.
Financial help is among the many types of support
given by former students. The Schwabacher and John
Williams loan funds have helped over 250 students who
needed short term loans. These funds supported by
alumni and administered by Director Darrel S. Metcalfe
of the College of Agriculture, are perfect examples of the
agricultural community coming to the aid of someone
who needs financial assistance.

Yes, The University of Arizona is a leader in agri-
culture because of a dedicated faculty and the con-.
tinued support of the practicing alumni agriculturists.



MOISTURE CONDENSATION
ON WINTER VEGETATION

The occurrence of a large nighttime drop in air
temperature will often result in a heavy condensation,
evident in early mornings, in the form of water droplets
clinging to growing plants, or frost on plant leaves.
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FIGURE 1 - Daily variations in air temperatures and relative humidities for intervals
from Jan. 1 to Jan. 10, 1966.
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FIGURE 2 - Cumulative gain during six days following storm on Dec. 31, 1965.

By K. R. Frost

When weather conditions are con-
ducive, as much as 1/4 -inch of frost
may be observed in exposed areas on
flat surfaces. This well -known phe-
nomenon is associated with high
humidity and variable air tempera-
tures. These conditions often prevail
in Arizona following the passage of a
cold front and /or stormy period, es-
pecially during the winter.

Moisture for Crops
The fact that many winter storms

passing through Arizona bring mois-
ture but little precipitation prompted
a study of the magnitude of conden-
sation during periods of clear skies
and high nightly radiations following
storms.

If crops collect a total of 0.20 inches
of moisture per storm at such times
and deposit this in the root zone, or
use it in lieu of transpiration during
the day, this could be of greater eco-
nomic importance than the storm it-
self. If this occurred over a period of
five nights, it is probable that half the
water would enter the soil for plant
growth. Since six to eight storms oc-
cur each winter, a total of one inch
would be directly beneficial to plants
by entering the soil, with another inch
forming on the leaves to reduce trans-
piration. It is also possible that con-
densation at other periods could sup-
ply an additional one hundredth of
an inch per night or nearly a third of
an inch more per winter.

Investigations in Arizona during the
past four winters have sought to de-
termine the magnitude of nightly,
weekly and monthly condensation in
the Tucson area at one location, and
to record climatological data and
physical conditions associated with
this phenomenon.

Precise Measurement
An evapotranspirometer, construct-

ed for measuring evapotranspiration
during sprinkling, was used. This
tank, 12 feet in diameter, is equipped
to weigh accurately to 0.003 inch of
precipitation. Load variations are
measured with three 500 pound load
cells.

The tank, located in a lowland area,
and in the midst of green desert
growth, is surrounded by irrigated
winter pasture. Minimum night tern -
peratures at this location vary in the
winter from 20 to 40 degrees, Fahren-
heit, and always fall below dewpoint
on clear nights. Air temperature, rela-
tive humidity and wind velocity, in
addition to the amount of condensa-

(Continued on Next Page)

March - April Page 20



(Continued from Previous Page)

tion, were recorded in the early
studies.

Later it was found desirable to re-
cord the time the temperature was at
or below dewpoint. Ground -level tern-
perature and humidity were also
measured for each period, as there ap-
peared to be a close correlation with
the amount of condensation.

Figure 1 shows that moisture con-
densed each night following a storm
on Dec. 31, 1965. The significant air
temperatures and relative humidities
are plotted for morning, midday and
evening, which give dewpoint and
duration of moisture condensation for
a period of 10 days. The amount of
nightly condensation in inches of wa-
ter is also plotted for each night.

Gradual Decrease
Minimum temperatures remained

about the same for seven nights.
Condensation gradually decreased and
approached one hundredth of an inch,
which is common for a clear winter
night when the air temperature
reaches dewpoint.

Figure 2 shows that the total of
nightly increases in the tank weight
resulting from condensation for the
first six days of the above period
equaled the total of losses from day-
time evapotranspiration. Similar re-
sults were obtained from measure-
ments made during clear, cold periods
directly following other storms.

In this instance the grass was mod-
eerately spaced ( half a pound per
square foot, green weight ), and varied
in height from 6 to 12 inches. Sam-
ples of grass surrounding the tank
were also taken during this period and
weighed before and after removing
the surface moisture. Equivalent
depth of moisture on the grass, using
one -half pound of green grass per
square foot, was calculated.

Grass Collected Most
Resulting moisture values are plot-

ted in Figure 3. Flat boards of one
square foot in area were used to col -
lect moisture during this period, and
plotted as shown at the bottom of the
figure. The grass collected several
times more moisture than the flat sur-
face because of the air movement be-
tween leaves and the larger exposed
surface. The difference between the
amount of the tank -grass moisture and
that on the grass samples could have
entered the soil and thus not appear
on the leaves at the time of sampling.

Numerous daily tests are plotted in

The author is professor of Agricultural
Engineering, University of Arizona.

(Continued on Next Page)
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Agriculture's Story
Available in Slides

Do you want to tell the story of
agriculture to audiences in your com-
munity? The national organization of
land -grant colleges and universities
has made up a set of 80 color slides
which, with the accompanying script,
can be purchased for $10.

They are suitable for showing at
luncheon clubs, before school groups,
at 4 -H meetings, for vocational agri-

cultural classes, at FFA meetings, and
before a variety of farm and farm -
related audiences.

It is suggested that commodity as-
sociations or schools might wish to
purchase the slides and then "bicycle"
them around to a number of audiences
in the community, but still retaining
ownership.

In Arizona the sildes may be pur-
chased by writing Director Darrel S.
Metcalfe, College of Agriculture, Uni-
versity of Arizona.
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FIGURE 3 - Comparison of tanks increases with grass samples taken on same nights,
and with moisture collection on flat surface.
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was below dewpoint, as affected by amount of water vapor in the air.
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Figure 5 as taken from data obtained
for cold periods in 1963 -66 on winter
wheat grass and winter grain. Vary-
ing weather conditions existed during
these tests, as they generally followed
a storm.

Ground -level temperature was be-
low dewpoint for only a few hours in
some instances and in others amount-
ed to 10 to 12 hours. These were for
clear or partially clear nights, with
wind velocities under three miles per
hour. Tank weight did not increase
during overcast periods or when the
wind velocity was over three miles
per hour.

Note 3 Variables
From observations and an analysis

of the data collected over four years,
it can be assumed that nighttime con-
densation on winter vegetation de-
pends on (1) the number of hours at
night the ground -level temperature is
below dewpoint, ( 2) ground level air
movement, and (3) surface area of
the vegetation.

The first will be affected by the
amount of moisture in the air, the air
temperature, and amount of cloud
cover. The second will depend largely
on crop height and wind velocity, and
the third upon the type and density
of the vegetation. Maximum conden-
sation can thus be expected when (1)
air temperature at grass level is below
dewpoint all night, (2) the grass
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stands upright and is variable in
height, not blanketing the surface, and
( 3) the air movement is relatively low.
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Petite, pretty Lucy Wing, senior in
the School of Home Economics, has
gone to Minneapolis as one of the
five finalists in the Pillsbury Awards
Program. This contest attracts can-
didates from nearly all the 400 degree-
granting institutions in the nation.

Two years ago the national contest
was won by another University of
Arizona home economist, Miss Sue
Alexander. The contest carries rich
rewards of scholarships, cash and in-
service training.

Miss Wing, besides being an honor
student, has had time for a wide
variety of scholastic honors and affili-
ations, including Wranglers, Mortar
Board, Aggie Council, Omicron Nu,
Chinese Students International Or-
ganization, Associated Women Stu-
dents, vice presidency of Sonora Hall
and the Who's Who of American
Colleges and Universities.

Miss Wing, whose home is in Su-
perior, Ariz., was also editor of the
Student Handbook, issued annually
by students in the College of Agricul-
ture, and given each fall to incoming
freshmen.

Recent Journal Articles Listed
EDITOR'S NOTE: In addition to the various "popular" publications of this

College of Agriculure - Extension folders, Extension bulletins, 4 -H materials, the
popular bulletin series, technical bulletins and others - staff members submit a
prodigious output of material to the scientific journals in a score or more of fields of
scientific inquiry. A listing of recent journal papers is given in each issue of PRO-
GRESSIVE AGRICULTURE IN ARIZONA. Readers who wish copies of certain papers
should write directly to the authors. The listing below includes Journal Number, title
of the paper, authors, and journal to which the article was submitted.
1126 "Economic, Social, and Legal Problems of the Arizona Cattle Feeding Industry as

Related to Animal Waste Management."
by Thomas M. Stubblefield
Proceedings of National Symposium on Animal Waste Management.

1127 "A Revision of Acanthinus IV ( Coleoptera: Anthicidae )."
by Floyd G. Werner
Annals of the Entomological Society of America

1128 "The Saguaro Cactus in Arizona"
by Stanley M. Alcorn
American Horticultural Magazine

1129 "Inheritance of Seed Size in Sorghum"
by R. L. Voigt, C. O. Gardner and O. J. Webster
Crop Science

1130 "A Step Toward Automatic Weighing of Range Cattle"
by S. Clark Martin, Kenneth K. Barnes, Leonard L. Bashford
Journal of Range Management

1131 "Bovine Fertility Related to Thyroid and Parathyroid Function"
by G. H. Stott
Journal of Dairy Science

1132 Two Modifications to The Vegetation Photographic Charting Method"
by Ramón Claverán A.
Journal of Range Management

1133 "Notes on Rearing Melanoplus lakinus Scudder"
by L. A. Carruth
Pan Pacific Entomologist

1134 "Rate of Transfer of DDT From the Blood Compartment"
by J. M. Witt, W. H. Brown, Gail I. Shaw, L. S. Maynard, L. M. Sullivan,

F. M. Whiting, and J. W. Stull
Bulletin of Environmental Contamination & Toxicology

1135 "Effect of Dry Rolling, Fine Grinding, Steam Processing and Pressure Cooking
Digestion of Milo Rations by Steers"

by Stephen Mehen, W. H. Hale, Brent Theurer, Morgan Little and Bruce Taylor
Proceedings, Western Section, American Society of Animal Science

(Continued on Next Page)
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1136 "Botanical Composition of the Diet of Steers Grazing A Desert Grassland Range"
by H. D. Galt, Brent Theurer, J. H. Ehrenriech, W. H. Hale and S. Clark Martin
Proceedings Western Section, American Society of Animal Science

1137 "Watershed Management Bogeys"
by A. Russell Croft
Journal of Forestry

1138 "Inheritance of Awns in a Cross between AVENA byzantines C. Koch and Avena
Fatua L.

by A. D. Day
Crop Science

1139 "Influence of Grain Processing on in Vitro Enzymatic Starch Digestion of Barley
and Milo"

by H. F. Osman, Brent Theurer, W. H. Hale and S. M. Mehen
Proceedings, Western Section, American Society of Animal Science

1140 "A Field Technique for Studying Photosynthesis of Single Leaves"
by M. Muramoto, J. Hesketh, and D. Elmore
Crop Science

1141 "An Evaluation of the Nylon Bag Technique for Estimating Ruinen Utilization of
Grains"

by Wayne Figroid, W. H. Hale and Brent Theurer
Proceedings, Western Section, American Society of Animal Science

1142 "Inadequacy of Current Inspection Procedures for Detecting Bovine Cysticercosis"
by L. W. Dewhirst, J. D. Cramer and J. J. Sheldon

1143 "Growth, Yields, and Yield Components of Safflower as Affected by Source, Rate
and Time of Application of Nitrogen."

by Norris W. Gilbert and T. C. Tucker
Agronomy Journal

1144 "A Method for Estimating Nitrogen Uptake and Utilization Rates by Plants"
by D. W. Vomhof, R. S. Rauschkolb and T. C. Tucker
Plant Physiology

1145 "Analysis of DDA in Human Urine"
by E. J. Apple and J. M. Witt
Bull. of Environmental Contamination & Toxicology

1146 "Sprinkler Irrigation with High Salt -Content Water"
by C. D. Busch and F. Turner, Jr.
Transactions of the ASAE

1147 "Semigamy in Pima Cotton, Gossypium barbadense L."
by E. L. Turcotte and Carl V. Feaster
Journal of Heredity

1148 "Hydraulic and Micromorphological Properties of Stream Channel Alluvium"
by Hasan K. Qashu and S. W. Buol
Soil Sci. Soc. Proceedings Division S -6

1149 "Distribution and Biology of the Primitive Dry -Wood Termite Pterotermes occiden-
tales ( Walker) ( Kalotermitidae )"

by W. L. Nutting
Psyche

1150 "Water Disposition in a Stream Channel with Riparian Vegetation"
by Hasan K. Oachu and D. D. Evans
Soil Science Society Proceedings, Division S -1

1151 "A Revision of Acanthinus -V ( Coleoptera: Anthicidae )
by Floyd G. Werner
Annals of the Entomological Society of America

1152 "Fatty Acid Composition of Milk. III. Variation with Stage of Lactation."
by J. W. Stull, W. H. Brown, Carlos Valdez and Henry Tucker
Journal of Dairy Science

1153 "Nitrogen Effects on Cotton: III. Boll and Fiber Properties"
by T. C. Tucker, B. R. Gardner and E. H. Pressley
Soil Science Society of America Proceedings

1154 "Nitrogen Effects on Cotton: II. Soil and Petiole Analyses"
by B. R. Gardner and T. C. Tucker
Soil Science Society of America Proceedings

1155 "Nitrogen Effects on Cotton: I. Vegetative and Fruiting Characteristics"
by B. R. Gardner and T. C. Tucker
Soil Science of America Proceedings

1156 "The Influence of Cyclopropenoid Fatty Acids on the Cholesterol Metabolism of
Cockerels"

by K. C. Goodnight, Jr. and A. R. Kemmerer
Journal of Nutrition

1157 "Relative Rate of Absorption of Strontium and Calcium by Certain Algae"
by W. H. Fuller and J. E. Hardcastle
Soil Science Society of America Proceedings

1158 "Effect of Time of Harvest of Valencia Oranges in Arizona on Fruit Grade and
Size and Yield the Following Year"

by R. H. Hilgeman, J. A. Dunlap and F. O. Sharp
American Society for Horticultural Science

1159 "Comparison of EDTA, Terephthalic Acid, Sodium Sulfate and Acetyl- Salicylic Acid
as Antiobiotic Potentiating Agent in Broiler Chicks"

by Nakaue, H. S., J. M. Thomas and B. L. Reid
Poultry Science

1160 "Science Fiction Cantaloupes"
by R. E. Foster
Western Grower and Shipper

1161 "Effect of Gossypol Source and Level on Chick Growth"
by B. W. Heywang and A. R. Kemmerer
Poultry Science

Sugar Beet Acreage
Limits Are Lifted

There will be no acreage restric-
tions on sugar beets on the 1967 crop,
the United States Department of Ag-
riculture has announced.

In its pronouncement, USDA said
a larger crop of beets is needed this
year to enable the beet sugar industry
to supply its alloted share of the
United States market.

The 1965 and 1966 sugar beet crops
were covered by acreage limitations.

Acreage allotments on sugar cane,
however, will be continued in 1967
because there is no shortage of domes-
tically produced cane sugar.

USDA also announced it has de-
termined what it calls "fair and rea-
sonable" prices processors must pay
sugar beet growers for their produc-
tion. Processors must pay the prices
fixed by the department if they want
to be eligible for government pay-
ments on their own production.

Production estimates indicate a beet
crop yielding about 2.8 million tons
of sugar was produced from 1966

The USDA said the
tory at the start of 1967 was esti-
mated at 2.4 million tons.

The Dog That Feeds
The Hand That Bites I t

What's better than one hot dog?
About 18 million youngsters taking
part in the National School Lunch
Program in the United States think
380 million are. That's the number of
hot dogs they eat every year.

The number of hot dogs devoured
in the school program during the
1965 -1966 school year would weigh
85 times more than the Statue of
Liberty and she tips the scales at
225 tons.

"Students usually choose to ignore
the nutrition aspect when it comes to
satisfying hunger, snacking only on
that which is tasty or filling or handy,"
says an official of the National Live
Stock and Meat Board. "The hot dog
is in all three, and in addition con-
tains body -building protein, plus
many vitamins and minerals."
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HEAD START IN ARIZONA
The summer Head Start program in. Arizona had, through July,

1966 enrolled 7,424 children in 12 of the 14 Arizona Counties.
There were 622 professional teachers and 1,398 parent- aides, assist-

ant and who worked in the 397 classes. Grants for sum-

mer Head Start as of July, 1966 totaled $1,674,023 with another
$279,505 contributed by local groups. Applications are now being
received for summer Head Start in 1967.

By Joyce M. Huggins

Four year -round Head Start pro-
grams are in operation, besides those
which operate in Indian reservation
areas. Amphitheater School District
in Tucson and Safford Schools in Gra-
ham County began programs in Jan-
uary.

Children and Families
There are hundreds of individual

stories that would only begin to de-
scribe the children who attend Head
Start. They are children of families
with incom''s under $3,000 and with
incomes low as $400 a year. They
are the children of families whose fa-
thers they have never known, of
h n + capped fathers, of unemployed

Dr. Huggins is assistant professor of Home
Economics and regional training officer for
the l Lead Start Program.
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A MOTHER'S AIDE, Mrs. Rita Duarte,
sings and makes gestures with a group of

children as they use Listening
Post. Carrillo Preschool, Tucson District 1.

fathers. They are retarded children
who were kept out of school.

They are children of large families
or small families, where mothers grew
up in poverty and themselves left
school for various reasons. These chil-
dren often come to the first grade with
enough problems to prevent them
from learning. They often become
characterized in the teacher reports
as one more child who will be re-
tained, who has failed, or isn't learn-
ing; who has too many problems, or
who can't learn anyway.

Adults Learned, Too
Mothers who have worked as teach-

er helpers, and mothers who visited in
a school for the first time, have gained
new ideas and new respect for a child.
A typical response from one of the
mother -aides enrolled in a training
program was the enthusiastic state-
ment of a young Mexican -American
mother of six children who said, "Head
Start was great for my child. But for
me, it was greater. I'm going back to
school. I'm going to become a
teacher."

This mother was one of many who
completed her high school work and
was ready for the next step. Some
parents said, "I'm so glad somebody

(Continued on Next Page)

CHILDREN LEARN adult activities in this housekeeping corner. Government Heights
School, Tucson District 1.



MRS. ROSA M. FORD, the teacher, is enjoying picture books with a group of interested
children. Carrillo Preschool, Tucson District 1.

(Continued from Previous Page)
cares." The interest and concern of
staff who work with Head Start is ex-
pressed in hundreds of ways which
parents appreciate.

Many Resources Joined
Head Start is a Child Development

Center, and as such it is both a con-
cept and a community facility. In
concept it represents the drawing to-
gether of all those resources - fam-
ily, community and professional
which can contribute to the child's
total development. It draws heavily
on the professional skills of persons in
nutrition, health, education, psychol-
ogy, social work and recreation. It
recognizes that both paid and volun-
teer non -professionals can make im-
portant contributions.

Finally the concept emphasizes that
the family is fundamental to a child's
development. Parents should play an
important role in developing policies,
work in the centers, and participate in
the programs.

For Individual Attention
As a community facility the Child
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Development Center is organized
around its classroom and outdoor play
areas. It should provide a program for
health services, parent interviews and
counseling, feeding of the children,
meetings of parents and other commu-
nity residents. The space is arranged
so as to permit small group or individ-
ual work with the children. When
some activities are performed at other
locations, the staff should function as
an integral part of the center.

Head Start developed as a result of
national concern about the problems
of young children and their families.
Leadership in the federal Office of
Economic Opportunity was able to
give direction to a concern of many
professional people involved with
young children, who have said for
many years that the child's formative
years are important.

Head Start programs are sponsored
jointly by federal and state govern-
ments through the Community Action
Agencies of the county. Some are lo-
cated in public schools, some in
churches, some in community build-
ings. Some are in rural areas and some
in urban areas.

Results Are Dramatic
Most dramatic of the benefits are

those related to the health services.
It is easy to acknowledge that one
can't expect a child to learn when he
has a toothache, but it is far more
difficult to do something about it. It
is hard for a child when he is suspect-
ed of being mentally retarded but
really can't hear, or if he needs some
other kind of medical help.

In some Arizona communities, fig-
ures are not very different from those
given in a 1965 sample of 55,522 chil-
dren taken from a nation -wide evalua-
tion of health findings. There was a
total of 70 percent of children who
received their first medical and dental
examinations. Over 44 percent had
cavities, and over 20 percent had more
than three cavities. A total of 60 per-
cent received measles vaccine for the
first time.

The impact of the many ways in
which children, families, staff, and
communities have benefited are not,
as yet, calculated. However, we know
that while much remains to be done,
we have achieved a head start.
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FIGURE 1 - Percent of mosaic infection of cantaloups in the Yuma area, 1960 -66.

Percentages of WMV2 and CMV Isolated From Plant Samples
With Virus Symptoms Collected in Yuma, North Gila and Dome Valleys

Year
Percent Percent Percent
WMV2 CMV WMV2 --1- CMV

1960 97 16 13

1961 100 27 27

1962 100 3 2.5

1963 100 1 1

1964 100 3 3

1965 100 5 5

1966 100 7 7

The author of this article is a member of the Department of Plant Pathology, and formany years was stationed at the Yuma Branch Experiment Station, giving him thoroughknowledge of the plant disease situation in that area.

By Merritt R. Nelson

Many people when confronted
with the term "epidemiology"
think only of a disease situation
that has become cataclysmic in
proportions, that is, an epidemic

Actually, epidemiology con-
cerns the study of all of the fac-
tors which may influence any
disease cycle in populations of
plants or animals.

Thus, with respect to cantaloup
virus diseases, epidemiology includes
concern with ( 1 ) the effect of environ-
ment on infection and virus multipli-
cation; ( 2 ) all factors influencing the
insects that transmit the viruses, (3)
the plants which serve as sources of
virus for cantaloup infection, and
( 4 ) the recording and analysis of sea-
sonal disease development in canta-
loups.

Is Key to Control
Such epidemiological studies of can-

taloup virus diseases as have been
carried out during past years have pro-
duced several major benefits. First,
the information is of use in develop-
ing control measures for cantaloup
virus diseases and, second, these stud-
ies have served as a model method of
approach to studies of virus diseases
of other crops in Arizona.

One might ask why epidemiological
information is so important in the de-
velopment of control measures for
virus diseases. The fact is that, in the
absence of resistant varieties of canta-
loups, no other approach to control
exists. No chemical is available or
known which will control any virus
disease. Further, it has proved to be
impossible to chemically eradicate
sufficient insect carriers of the various
viruses to bring about their effective
control. In addition, cantaloups re-
sistant to viruses are not now avail-
able.

How then can epidemiological in-
formation be used to control cantaloup
viruses? This can best be answered
by reviewing briefly the information
gained during these past years on the
epidemiology of two cantaloup mosaic
virus diseases important in Arizona.

Two Most Important
First, the viruses primarily involved

in this study are cucumber mosaic
(Continued on Next Page)
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FIGURE 2 - Map showing location of
cantaloup production areas in the vicinity
of Yuma, Arizona.

(Continued from Previous Page)

( CMV) and watermelon mosaic 2
( WMV2) . Others have been present
from time to time in Arizona, but these
other viruses are of little importance.
Of the two important viruses, WMV2
is by far the most prevalent and wide-
spread, while CMV is present only in
certain areas. The proportion of plants
infected has varied over the years.

Figure 1 shows the annual progress
of infection in the Yuma area from
1960 -66. These data are based on
readings made at weekly intervals in
24 to 30 fields each year. Eighty
plants were read in each field (20
plants in each of four locations ) and
fields from Yuma Valley, North Gila
Valley, and Dome Valley were includ-
ed each year in the surveys. The
curves representing the course of dis-
ease development are averages. There-
fore, some fields in the area were far
worse than the curve indicates, and
some had far less mosaic. Our table

(Continued on Next Page)
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shows the proportions of WMV2 and
CMV that occurred during these
years.

These data in the table were ob-
tained by randomly collecting a few
plants from each field two or three
times during the season. These sam-
ples were then ground and plant sap
from them rubbed on leaves of various
test plants in the greenhouse. In this
manner the virus ( es ) in the samples
could be identified. You will note that
WMV2 was far more common than
CMV and in many cases CMV was
practically absent.

Great Variation
It must be remembered, however,

that these data are from many fields,
and some fields that contained CMV
might be infected to 50 -70 percent
with this virus. It is fortunate that
CMV is not the most prevalent virus,
because if it were as common as
WMV2, it would probably not be pos-
sible to grow cantaloups in Yuma
County. Controlled infection experi-
ments in the past have shown that
cantaloups infected at an early stage
with WMV2 will be only half the size
of non -infected plants ( as measured
by fresh weight ) and will produce
some fruit, though fewer and smaller
than healthy plants.

Young plants infected with CMV,
however, grow to only one -eighth to
one -quarter the size of healthy plants.
Plants infected with CMV tend to col-
lapse and die at harvest time, and no
fruit is produced.

Pattern of Distribution
The data in Figure 1 do not reflect

the actual distribution patterns of
virus infection in the Yuma cantaloup
crop. The map in Figure 2 is a map
of the Yuma area where these surveys
were made. Early in this study, a dis-
tinct and consistent pattern of virus
distribution was apparent. Virus in-
fection appeared earliest and in-
creased fastest in central Yuma Valley
and in the Somerton area, second in
northern Yuma Valley, third in south-
ern Yuma Valley, and fourth in north-
ern Gila and Dome Valleys. This pat-
tern has been consistent during the
years of this study.

Figures 3 and 4 show the data from
the four areas mentioned, from two
years when the overall mosaic infec-
tions were very different. This illus-
trates the fact that, despite the differ-
ence in mosaic incidence between
1960 and 1961, the relative time and
amount of infection are the same in
these four areas ( Figures 3 and 4 ) .

Sources Are Important
These data told us several things.

First, since the abundance of aphids
was roughly equal in these areas, one
must conclude that the sources of
virus for infection of cantaloups are
probably of prime importance in this
pattern of virus distribution. In addi-
tion, it tells us that the virus does not
move very far from its sources in a
given season at the most only sev-
eral miles. To have virus as wide-
spread as it is for WMV2, it then
would require widespread distribu-

tion of virus source plants.
This, in fact, is true because the

two plants that seem to be most im-
portant as WMV2 sources are cheese-
weed ( Malva parvi f lora) and sour
clover ( Melilotus indicus) . These are
both widely distributed in the area.
They can be found in irrigation
ditches, along fence rows, and bare
spots in alfalfa fields. These carry the
virus ( WMV2 ) through the winter.
The source of CMV is civilization.
Civilization, because so far only door-
yard ornamentals have been found to
be important in the initiation of CMV
epidemics. The chief cuprit is com-
mon periwinkle ( Vinca rosea) . Other
sources include bulb plants such as
ranunculus. Periwinkle is a perennial
and, therefore, is present with virus
during the entire year. Aphids can
easily move CMV from this plant to
cantaloups. Fully 50 -70 percent of all
periwinkles tested over the years have
proven to be infected with this virus.
The survey data point toward urban
areas, since CMV is found most com-
monly in the Somerton area and north-
ern Yuma Valley, rarely in southern
Yuma Valley, and never in north Gila
and Dome Valleys.

Move Out the People?
We are now back to the original

question of just how can this epidemi-
ological information be used in devel-
oping control measures. To control
CMV, it is obvious that you need to
eliminate periwinkle and, to be on the
safe side, also eliminate civilization in
the area. Since the latter does not
seem feasible, some relief can be had
by avoiding fields near towns or coun-
try homes.

The weeds that harbor insects in the
Yuma area are cheeseweed, black
mustard ( Brassica nigra) and London
rocket ( Sisymbrium irio) . Cheese -
weed and London rocket are valley
weeds occurring on ditch banks, road-
sides, and abandoned or neglected
cultivated fields. Black mustard oc-
curs principally in sandy mesa soils
among the citrus.

You will note that one of these
plants, cheeseweed, is also a carrier of
WMV2. Controlling these weeds
would be of great benefit in control-
ling both viruses, but particularly
WMV2. The density of weeds seems
highest in areas where mosaic is most
prevalent ( northern and central Yuma
Valley ); therefore this is an even fur-
ther argument in favor of weed con-
trol. How much weed control is nec-
essary? This is hard to judge, but I
probably a little would help a little

(Continued on Next Page)
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PARTICIPANTS and instructors in the irrigation short course
gather for a group photo.

EXAMINATION of soil samples for moisture determination was
done in actual field session.

rrigation Short Course at University of Ceara Farm

By W. G. Matlock and E. E. Moore

The State of Ceará in Northeast Brazil has been
classified as a drought area, but actually receives more
annual rainfall than much of Southern Arizona and other
parts of the arid Southwest.

The rainfall in Ceará, however, is seasonal and many
large dams and reservoirs have been constructed to store
the runoff water. Still lacking are the people with spe-
cialized training in irrigation and drainage engineering
to put the limited land and water resources to maximum
beneficial use.

One of the objectives of The University of Arizona
team, working at the University of Ceará on the Brazil

Dr. Matlock is water resources specialist and Mr. Moore is
Agricultural Extension and Personnel Training adviser, both
members of The University of Arizona team in northeast Brazil.

contract, is to increase the general level of knowledge of
agricultural specialists from various governmental agen-
cies in Ceará and nearby states, through use of in- service
training seminars, short courses or other instruction
methods. In past years these specialists, many of them
graduates of the University of Ceará's Agricultural Col-
lege, have received very limited training in irrigation
practices, particularly in laboratory or field work.

Short Course is Basic
A short course in irrigation principles was developed

to help meet these needs. The course provided funda-
mental training in the analysis of irrigation practices,
with primary emphasis on field experiments and sam-
pling procedures. Field laboratory sessions were pre-
ceded by lectures on the theoretical aspects of the prob-
lem, and demonstrations of the equipment used in mak-
ing tests or analyses. All field equipment used was
locally fabricated and of simple design, to permit easy

(Continued on Next Page)
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and a lot would help a lot.

During years past, suggestions often
have been made that these viruses and
insects migrated annually from the
Imperial Valley into Arizona. These
studies have shown that this is not
true at all. The viruses and insect vec-
tors are present in the Yuma area all
year round, and do not come from out-
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side the area.
The mosaic disease situation in can-

taloups is strictly man -made because
all weeds and crop plants have been
introduced to the area in one way or
other over the years, and no native
plant has ever yielded virus or has
been found harboring quantities of
the insect vectors.

Key to Prevention
The use of epidemiological informa-

tion in control of plant viruses, then,
is primarily important in the develop-
ment of preventative measures. Such
measures are aimed at breaking the
disease cycle at some critical point
and preventing or reducing the sur-
vival of the pathogen from year to
year. In summary, these measures
would be most useful in cantaloup
virus disease control in Arizona by
controlling or avoiding disease-carry-
ing and aphid- breeding plants.



MEASUREMENT of furrow flow with orifice plate.

(Continued from Previous Page)
duplication by the participants for their later use.

The four -part course was conducted by personnel
from the Agricultural Chemistry and Agricultural Engi-
neering Departments of the University of Ceará, together
with their counterparts from The University of Arizona.
Each student received about 50 pages of mimeographed
hand -out material and a copy of a USDA irrigation bulle-
tin translated into Portuguese.

A session on soil -water relationships stressed the
importance of the soil as a reservoir for applied irrigation
water, the physical constants which determine soil water
storage, and the sampling methods used for field determi-
nation of moisture content. Simple tests of moisture
penetration were also made.

Make Actual Field Tests
The basic factors influencing infiltration and infiltra-

tion rates were discussed, followed by field tests using
infiltration cylinders. The field tests were made on the
soil surface and also at a depth of 30 centimeters to show
the effect of a subsurface compacted layer.

Different methods of irrigation were discussed, and
the procedure to use in selecting an irrigation method
for a particular field was outlined. Advantages and dis-
advantages of each method were shown.

A system for evaluating the efficiency of an irriga-
tion was demonstrated. Field measurements were made
and later analyzed to determine the field efficiency and
required changes in the irrigation procedure or field di-
mensions to increase efficiency to the maximum.

Responses are Most Favorable
An evaluation of the course was made by the par-

ticipants following its completion. Their comments were
almost entirely favorable as to the nature and content of
the course. Close contact between instructors and stu-
dents during the entire four -day period was highly rated,
as was the liberal use of actual field practice for the
students. Some disappointment was expressed with the
failure to provide a more complete irrigation course, but

The Experimental Farm, or Fazenda as it is called in Brazil,
was described by Barton C. Reynolds in Progressive Agriculture,
May-June, 1966.

other planned short courses in irrigation should erase
this deficit.

The course, held last December, was the first at the
College of Agriculture Experimental Farm located in the
Curu River Valley some 65 miles from the Campus.
Thirteen students were transported by bus to the farm
and housed and fed in the Pistor -Hilton Hotel ( one of
the original farm buildings, expanded and converted to
accommodate personnel and named for Dr. William J.
Pistor, former Chief of Party for the Brazil contract) .

INFILTRATION test, using cylinder infiltrometer.

MAKING AN evaluation of furrow irrigation.

WELCOME TO the Pistor -Hilton Hotel!
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A Salute to a Good Neighbor 1

1

1

1

1

I This College, this University, and the State of Arizona have constant, en-
jo gable rapport with our Mexican neighbors to the south. Scientific knowledge
knows no national boundaries, and nowhere is a national boundary so little of an

1 obstruction as that between Sonora and Arizona.
j

I Knowledge about a better cotton or alfalfa, improvement of rangelands, citrus
j

! and lettuce management, livestock health and human health - this knowledge moves
freely from Tucson to Hermosillo, from Culiacán or Obregón to Tucson and Phoenix.

j
In the field of international good will, the scientists of food and fiber could teach the j

Í peacemakers a thing or two. j

This year the Republic of Mexico celebrates the 50th anniversary of the I

! Constitution of 1917. It was welded in the fires of a great Civil War, and it is a j
I_ remarkable document. It occupies a special place not only in Latin America but j
1 in the world. j

Says a Mexico City writer: "As a charter of government, it is the only map j

1 outlining a smooth road from backwardness to development. As a statement of j

I principles, it provided inspiration for the United Nations charter and the U. S. Al- j

I liance for Progress. It was Mexico that first declared it is the business of govern- j
I ment to free men from poverty." j
I We quote further: "The Constitution of 1917 goes far beyond outlining a j

form of government for Mexico. The men who gathered in Querétaro drew up j

1 what for its time must have been the most radical charter of government on earth. j

"New concepts of land ownership ... limited the size of agricultural prop- Í

I erties, gave the state title to subsoil rights. Forms of private, cooperative and Í

j communal property are described, as the Constitution provides the basis for agri- j

1 cultural reform. At the same time, the rights of the laborer are outlined ... The j

Í Constitution calls for universal education, but demands such education be secu- j
1 lai' ... (but it also) guarantees religious freedom, its requirement that the govern-

ment pay for expropriated property, its opening the border to foreign political re f u-
I gees . . . "
I

Í
1

iAt virtually every large conference on this campus, at every agricultural
1 field day here or at a branch experimental farm at Phoenix or Yuma, some of the j

I most attentive, gracious and interested persons attending are our colleagues from j

I_ Sonora, Sinaloa, Chihuahua or other states south of our own. We, in turn, at- j

1 tend and learn from meetings we attend at Hermosillo, Obregón, Chihuahua, or j

I Mexico City. j

It is the most delightful collaboration, in which each of us gains from an j
! exchange of knowledge. Recently, at such a gathering, a Sonoran agricultural j

scientist said to us, as we discussed the troubled world of Viet Nam, China, Russia, j

Israel and Syria, Indonesia and others, "How different it would be, señor, if all j
1 states had the cordial friendship between them which your Arizona and my Sonora j

have; if all institutions of mankind had such constant, happy and profitable rela- j
I tionships which your great University of Arizona and our University of Sonora Í

share; and, señor, if all men could erase the hate in their hearts and minds, and
! have instead the warm friendship you and I enjoy in each other." Í

i So, to this great Republic of Mexico, our very good neighbor, we extend a
" Feliz Cumpleaños," and may the next 50 years be even greater than the ainaz- Í

! ingly progressive 50 just completed.
I

j
1 THE EDITOR j
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University of Arizona's roping team
won the William N. Porter trophy, at
the second annual invitational college
roping contests held during the Ari-
zona Livestock Show at Phoenix.

All three universities in the state
were invited to take part, but only the
U of A and AS U participated, with
NAU bowing out. Each school fielded
a four -man team, each individual rop-
ing two calves and each school also
fielding two teams of two -men team
ropers. AS U, 1, which took the traveling
trophy last year, yielded it to the U of
A ropers this year.

Shown above with the trophy are
members of the team representing the
University of Arizona.. Left to right
are Cy Remington, Bill Snure, Rick
Snure and Howard Post. Remington
and the Snure brothers are from
Douglas, all are students in the Col-
lege of Agriculture, and members of
Alpha Gamma Rho, agricultural fra-
ternity.

Post, who lives in Tucson, is st ud i j-

ing commercial art. Three of the team
members are freshmen this year, while
Bill Snure who is also president of
the U of A Rodeo Club __is a senior.
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In, addition to possession of the
large Porter trophy, team members
were awarded belt buckles for their
success at the Phoenix event.
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