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Water is our most precious and
most indispensable resource.

It is required in large quantities by
all living things plants, animals and
man. Much concern during the re-
cent past has been voiced throughout
the country over growing water scarc-
ity.

Water Supplies Short
supplies of cities are becom-

ing inadequate. Large industries are
being forced to move, on account of
lack of water. Groundwater in many
irrigated areas has sunk below eco-
nomic pumping levels. The rapidity of
our population increase, and the tre-
mendous growth of our industries are
largely responsible for this.
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Two years ago the Hoover Commis-
sion in its report advocating a re-
organization of the executive branch
of the Federal Government, suggested
that a commission be appointed to
harmonize conflicting laws pertaining
to water resources development, re-
view past activities, and propose new
policies for future expansion.

For these and other reasons Presi-
dent Truman on January 3, 1950,
established his Temporary Water Re-
sources Policy Commission consisting
of seven members with Mr. Morris
L. Cooke, a Philadelphia hydraulic
engineer, as Chairman. I was ap-
pointed to represent reclamation
which includes not only irrigation but
also drainage, land clearing and
watershed management.

Committee Assignment Broad

The President's assignment was
broad, including all water uses, poli-
cies and laws, and directly involving
the activities of the five federal water -
resources construction agencies -the
Department of Interior, the Corps of
Engineers of the Army, the De-
partment of Agriculture, the Federal
Power Commission, and the Depart-
ment of Commerce. In announcing
the appointments, the Commission
was told not to concern itself with
individual projects. It was to deal
only with policies which in the future
should govern all Federal activities
involving water.

For a century and a half the fed-
eral government has played an impor-
tant role in the development of water
resources first, river, harbor, and
canal navigation; later, flood control

and reclamation; and more recently,
hydroelectric power, pollution control,
municipal and industrial water supply
and fish and wildlife protection. Dur-
ing all of this time, laws and policies
have been changed and modified to
meet growing needs and changing
conditions. Many inconsistencies and
conflicts in laws directing the con-
struction agencies have arisen, and
it was a part of the President's request
that policies might be recommended
which would reconcile such diffi-
culties.

Space does not permit a discussion
of the Commission's procedure in
carrying out the assignment. Suffice
it to say that the conclusions and the
70 recommendations included in the
report are the results of a year's
study by a large group of technicians
working in Washington under the
general direction of the Commission,
of conferences held throughout the
United States, and of hundreds of
questionnaires submitted to govern-
ment and non -government agencies
and individuals interested in water
uses and policies.

Final Report Issued
From information gained by these

methods, the final report was drafted
by the Commission. The 450 -page
document was published last Decem-
ber by the Government Printing Of-
fice under the title, "A Water Policy
for the American People," and may
be purchased from the Superintend-
ent of Documents, Washington 25,
D.C. ( $3.25) . Chapters are devoted
to all of the important uses of water
and to methods of land and water con-
servation with recommendations in-
tended to solve some of the more
difficult and complex problems.

A few of the agricultural predic-
tions advanced in the chapter entitled,
"Land Reclamation," may be of inter-
est. The two- things which will deter-
mine the amount of food and fiber
needed in the next 25 years will be
the increase in population and the
improvement in diet. During the past
10 years our population has increased
by 19 million ( 15 percent) to a pres-
ent total of 151 million.

More People Need More Food

The Nation's best informed experts
on population trends forecast a popu-
lation of 190 million by 1975 witll

(Please turn to page 12)
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Effects of fri/gut/on
On Yulenc/u oranges

University Citrus Farm Experiment
Tests Different Water Applications

By R. H. Hilgeman
The amount of water and the fre-

quency of irrigation required to main-
tain uniform fruit growth of Valencia
oranges has not been known. The ef-
fects of soil moisture deficiencies upon
tree growth, yields, fruit size, and
fruit quality are important in under-
standing the principles involved in
citrus irrigation.

An experimental irrigation project
on seventeen -year -old Valencia
orange trees is now in progress on the
University of Arizona Citrus Experi-
ment Farm in the Salt River Valley.

Test Six Irrigations
The effects of six different irriga-

tion treatments are being determined
under non -cultivation tillage with oil
sprays used for weed control.

The irrigation differentials were be-
gun in March 1949. The water ap-
plied to these trees contained from
1100 to 1300 ppm total salt. The soil
is classified as a Jocake gravelly loam
which contains from 2 percent cal-
cium carbonate in the surface soil to
20 percent at a depth of 3 to 6 feet.

Treatment A. High Moisture.
Trees received 65 acre -inches of water
annually in 15 irrigations. Each irriga-
tion was made before the top foot of
soil reached the wilting point. In
other words, no appreciable amount
of soil was allowed to become dry.

Treatment B. Moderate Moisture.
Trees received 50 acre -inches of water
annually distributed over 10 irriga-
tions. This approximates the general
irrigation practice followed by Va-
lencia orange growers in the Salt
River Valley.

Treatment C. Low Moisture.
Trees received 32 acre- inches of water
annually distributed over 5 irrigations.
This represents the low water supply
some orchards receive under water-

shortage conditions in the Salt River
Valley.
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Treatment D. Alternate irriga-
tions to either side of the trees at
low rate of water supply; namely 33
inches of water applied in 5 alternate
irrigations to either side of the trees
actually making a total of 10 irriga-
tions with 33 inches of water.

Treatment E. High Moisture in
spring and low moisture in the fall.
Trees received 45 acre -inches of water
annually distributed over 9 irrigations.

Treatment F. Low 'moisture in
spring and high moisture in the fall.
Trees received 51 acre -inches of water
annually distributed over 11 irriga-
tions.

In the experimental plots receiving
the respective treatments, soil mois-
ture was determined by oven dry
samples and moisture instruments.
The net consumptive use of water
between April 1 and October 31 as
calculated from changes in percentage
of moisture in oven dry soil samples
was : Treatment A, 39 acre -inches;
Treatment B, 29 acre -inches; Treat-
ment C, 21 acre -inches. These repre-
sent water usage efficiencies from 74
to 82 percent.

Fruit Growth and Yield
The irrigations applied to the wet

A and semi -moist B plots provided a
heavy yield and maintained continu-
ous fruit growth. The infrequent irri-
gation of the dry C plot significantly
reduced the yield of fruit and re-
tarded fruit growth for periods of 23,
13 and 39 days prior to irrigations
on July 6, August 23 and November 2
respectively.

Rapid fruit enlargement occurred
after each irrigation. This accelerated
growth combined with the reduced
set produced fruit which was com-
parable in size to that of the A and
B plots. The irrigations applied at
moderate intervals to alternate sides
of the trees in plot D maintained a
heavy yield of fruit but caused short
intervals of retarded fruit growth
which significantly reduced the size

The use of a soil tube is practical in esti-
mating soil moisture in a citrus orchard.
It aids in determining when to irrigate,
and depth of water penetration which
should show to six feet.

On the Cover is shown a part of the
University of Arizona Citrus Experiment
Farm located in the Salt River Valley.

of fruit. Similarly, by irrigating fre-
quently between March 10 and July
6 and only on August 23 and Novem-
ber 2 thereafter, the heavy yield of
fruit in plot E was significantly re-
duced in size. This fruit failed to grow
as rapidly after irrigating as that in
the C plot.

Where infrequent spring irrigation
was followed by frequent fall irriga-
tion in plot F, the fruit yield was re-
duced and growth retarded during the
dry periods. During the frequent irri-
gation period the smaller number of
fruit grew more rapidly and attained
a significantly larger size than those
in any plot.

Fruit Quality
As less water was applied, the solids

in the juice increased. However,
equally 'high solids were present in
the E plot fruit where growth was
restricted in August and October.

Frequent irrigation and moderate
irrigation between July 6 and Novem-
ber 2 induced a high juice content
fruit in Plots A, B, and F; whereas in-

(Please turn to page 11)



4-H Leaders
SER vF

By Helping Boys and Girls
In Clubs Throughout Arizona

By Kenneth L. McKee

The story of 4 -H leaders' unselfish
service to the rural youth of the state
is inspiring and heartening in these
troubled limes.

Harold Dalrymple, leader of the
Sahuaro 4 -H club in the Amphitheater
district of Tucson, is typical of the 350
4 -H leaders who helped 3,500 Arizona
club members complete a very suc-
cessful club year in 1950.

A lineman for the Tucson Gas &
Electric Company, Harold became
interested in 4 -H leadership through
his children Deanna and Jack. They
joined the Sahuaro club soon after it
was started in the fall of 1947 by
Mr. Everett Thurston. Next year, Mr.
Dalrymple was persuaded to act as as-
sistant leader with Mr. Harold Ma-
jesky. In 1949 and 1950 he has become
the leader of this large enthusiastic
group of boys and girls.

Democracy In Action

The Sahuaro 4 -H club, like many
other such clubs in the state, is a
small democracy in action. A commit-
tee, chosen from the 21 members,
plans the business meetings, subject
matter, recreation and community
service activities of the group.

Meetings, rotated among club mem-
bers' homes, are held on the first and
third Thursdays of each month. Each

4 -H'er has a home project
such as fat beef, dairy,
poultry, rabbits, lamb s,
goats or bees. During the
meetings the club visits

these projects and Mr. Dalrymple or
one of the 4 -H members gives a dem-
onstration to help them learn how to
feed and care for their project in a
better way.

Junior leaders, John Doty, John
Hand and Jack Dalrymple older
boys who have had several years of
4 -H experience assist Mr. Dalrymple
in keeping the younger members ac-
tive and interested. Each club mem-
ber keeps añ accurate account of
expenses and income from his project
and writes a story about his work in
April at the end of his 4 -H year. The
junior leaders help younger members
keep accurate and up to date records.

Sahuaro 4 -H club members are
proud of their competitive record.
They usually take more than their
share of awards at the Pima County
4 -H Fair with their prize exhibits of
poultry and livestock. Proof of their
ability to choose the best animals for
their projects is the fact that their
judging team won second place in the
state at the 1951 Phoenix Stock Show.
Each year the club also is well rep-
resented at the state 4 -H Roundup,
held in June on the University of Ari-
zona Campus, and at the Mt. Lem -
mon 4 -H summer camp.

One of the reasons for such an ac-
tive successful program is the coopera-
tion and support of parents. As soon
as the club is organized, parents are
sent a leaflet explaining 4 -H and ask-
ing for their cooperation in helping
their youngster start a project, getting
them to attend meetings and keep rec-
ords of their work.

After the projects are well under
way, the club holds a parents' and
visitors' day. All the livestock and
poultry is brought together and club
members give demonstrations about
their work. Holding meetings in dif-
ferent 4- H'ers' homes also helps par-
ents get better understanding of the
4 -11 activities.

Harold Dalrymple (center) leader of the
Sahuaro 4 -H Livestock Club near Tucson,
shows club members how to judge wool.
Left to right are Mary Tanguay, James
Tanguay, Leader Harold Dalrymple, Carol
Lynch, and Sally Roberson. The lamb is
Mary's 4 -H sheep project. The other mem-
bers of the club are not shown in the
picture.

The Leader's Job
Such successful club work, of

course, is largely dependent upon the
local leader. While he or she may be
a farmer, a homemaker, business man,
teacher, telephone lineman or any of
a large number of different occupa-
tions, the 4 -H leader must be sin-
cerely interested in the welfare of
young people and the values of rural
living. He acts as a guide and not
as a boss while helping 4 -H members
hold interesting and vital meetings.

The 4 -H leader's payment comes
only through the development he or
she can see in the club member. This
development comes as:

Self reliance and initiative through
ownership of a project and responsi-
bility for the project.

Friendliness, ability to work with a
group and a sense of social well -being.

Courage and foresight through
project failures and contest defeats.

Cooperation for the good of the
group, generosity in the use of time
and effort for the general welfare.

If you would like to join Arizona's
group of rural -youth builders, call or
write the County Agricultural Agent
in your county.

-Kenneth L. McKee is State
Leader of 4 -H Club Work for the
Agricultural Extension Service.
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Aval' /aái /iiy
of Added Phosphates
This I s the First of a Series About
Phosphates in Calcareous Arizona Soi Is

By W. H. FULLER

Calcareous Arizona soils contain an
adequate supply of native phosphorus
to produce crops for many centuries
under the present cropping system.
Despite this condition, phosphorus
must be added to many Arizona soils
before maximum crop production is
obtained.

The abundance of this natural re-
source has been known for many
years, yet methods for making it
available to plants are still beyond
reach of most farmers, who must
make a living from the land. It is also
known that much of the phosphorus
added to soils in available form as
fertilizer may be fixed in a form un-
available to plants.

Figure 1. Repeatedly extracting soil with
water results in continual release of added
phosphorus. Pima clay loam, for example,
released all but about 55 pounds of the
250 pounds of fertilizer phosphorus (as
P205) added, as a result of extracting 12
times with water. Air drying between ex-
tractions does not change the amount of
phosphorus held to the soil.

1 1
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The mechanism of fixation is not
thoroughly understood. Calcium un-
doubtedly is responsible for fixation
of phosphorus by uniting with it to
form slowly soluble or insoluble cal-
cium phosphates. The more insoluble
phosphates appear to possess char-
acteristics similar to carbonato- apatite.

In order to understand better the
extent soluble phosphorus added to
calcareous Arizona soils is fixed as
calcium compounds or absorbed to
clay in a form unavailable to plants,
an investigation was undertaken in
which phosphate fertilizers were
added to soils and extracted re-
peatedly with water. Such experi-
ments were designed to simulate field
conditions. The purpose of this dis-
cussion is to report the findings.

Soluble to Water
A surprising amount of soluble

phosphorus added to calcareous soils
of Arizona remains soluble to water
extraction. Repeated extractions con-
tinued to remove more and more of
the fertilizer phosphorus until less
than one third of the 250 pound rate
of P205 remained absorbed to soil.
( See figure. ) Air drying between
each extraction appeared to have no
influence on the amount held by the
soil.

Fifteen soils representing the Salt
River, Safford, and Santa Cruz Val-
leys showed about the same fixing
ability. At lower rates of application
higher proportions of the total added
phosphorus was fixed. For example,
at a rate of 100 pounds P205 per acre,
these same soils held 50 to 60 per-
cent against repeated extraction with
water.

These and other studies add evi-
dence to the growing viewpoint that
a large part of fertilizer phosphorus
added to calcareous soils remains
available to plants. Residual benefits
of phosphate fertilizers to succeeding
crops have been observed to prevail
for years. Moreover, laboratory avail-
ability tests of soils having had a his-

Soil extracts treated with phosphorus
(P), carbon (glucose) and nitrate (CN),
and phosphorus, glucose, and nitrate
(PCN) . Bacterial growth (as measured by
denseness of turbidity) shows that best
growth takes place in the extreme right
solution where all three materials (PCN)
were added. Glucose and nitrate (CN)
greatly increased bacterial firation of
phosphorus since no available phosphate
was found in the two solutions containing
glucose and nitrate. Phosphate was present
in the check and (P) solutions.

tory of phosphate fertilization are
found to have favorable quantities of
available phosphorus years after ' ap-
plication, though they once were re-
portedly deficient.

Soluble phosphorus added to cal-
careous soils may be made unavail-
able to plants by the soil micro-
organisms as well as by calcium.
Microorganisms need phosphorus as a
part of their cells. In satisfying this
need they utilize available phosphorus
that otherwise would be used by the
plant.

Biological fixation of this nature
may seriously limit maximum plant
growth in soils low in available phos-
phorus. The quantity of phosphorus
fixed in this form is dependent upon
the number, activity, and kind of or-
ganisms present in each soil. The
extent of microbial fixation in soils,
particularly in the presence of an
available energy source such as straw
when activity is high, is not well
known. Moreover, the rate of "min-
eralization" or release of this biologi-
cally fixed phosphorus to plants is not
fully understood.

Carefully controlled experiments
conducted in our laboratory show that
fixation of phosphorus by microorgan-
isms in an organic form is wholly
dependent upon the presence of an
available carbon energy source. Plant
residues as leaves, straw, roots, cot-
ton and sorghum stalks, etc. furnish
available carbon for the development
of microorganisms.

As can be seen in the picture, mi-
crobial growth in untreated soil solu-
tion was very slow, whereas carbon

(Please turn to page 11)



ester Yellows In Potatoes?
Tests Show Effect of Disease on Many
Varieties Now Being Grown in Arizona

By Paul D. Keener

Substantial acreages have been de-
voted to potato production in Arizona
in recent years. As a result, disease
problems in the crop have become in-
creasingly important.

Since 1940, certain plants of White
Rose, Bliss Triumph and Katandin po-
tatoes have exhibited symptoms of
disease resembling those observed
elsewhere in potatoes affected with
Purple -top Wilt ( caused by Aster-
yellows virus ) . Percentages of dis-
eased plants have ranged, at any
particular time in specific plantings,
from 0 to 60 in Bliss Triumph and
from 0 to 80 in White Rose.

Large Acreage Hit

In 1949, about one -fourth of the
acreage of White Rose in the Queen
Creek area on the east, and of Bliss
Triumph in the Peoria region on the
west of the Salt River Valley were in-
volved. Some plants in smaller acre-

The photos at left show effects of the
disease on potatoes.

No. 1. Bliss Triumph potato affected
with "Arizona" Purple -top Wilt. Note the
erect, rigid character of growth, particu-
larly near the tip of the plant.

No. 2. Bliss Triumph plants stunted by
infection with the Purple -top Wilt virus.

No. 3. Single shoot of affected Bliss
Triumph plant, viewed from above, show-
ing "Bunch -top" effect (flat, distorted
terminals) .

No. 4. Abnormal- shaped tubers from
field- infected Bliss Triumph plant.

ages of Bliss Triumph in the Litch-
field Park area also showed similar
symptoms.

In the field, severely affected plants
are stiff and erect ( Picture No. 1) .

During periods of high winds, dis-
eased individuals remain rigidly up-
right in sharp contrast to the sway-
ing, non -infected ones. Plants infected
at an early stage in development are
usually quite stunted ( Picture No. 2),
due in part to the arrested apical
growth which results in a "bunchy -
top" effect ( Picture No. 3 ) .

Called "Bunch -top"

Purple -top Wilt caused by presently
recognized strains of Aster -yellows
virus is frequently termed "Bunch -
top" disease. The edges of leaflets,
particularly at the tips of the shoots,
are rolled inwardly ( upwards ) . This
rolling is more pronounced at the
leaflet bases. The leaflets become
leathery and brittle and the veins on
the lower surfaces are enlarged and
roughened. In Bliss Triumph and
Katandin plants, a purple color is
noticeable at the leaflet margins ( par-
ticularly near the bases ) and fre-
quently at points on the stems where
side branches originate ( nodes ) . In
White Rose, leaflets assume a pro-
nounced yellow color.

Aerial tubers commonly produced
on plants affected with Aster -yellows
virus in other potato -growing regions,
are only occasionally produced on
plants affected with the Arizona virus.
Normal tuber production is either
suppressed entirely or much reduced
in affected plants. Frequently, when
tubers are produced, they are of ab-
normal shape ( Picture No. 4 ) .

Plants Are Affected

Plants grown from abnormal- shaped
tubers have arrested apical growth,
many sessile tubers, with few nor-
mally- situated ones. The seed pieces
from such odd -shaped tubers rarely
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decay, but become firm and gigantic
in size. Affected tubers may or may
not undergo a period of dormancy.

Internal browning ( necrosis ) of the
tuber tissues may be present or en-
tirely absent. Lower portions of stems
of affected plants as well as roots
often show internal browning. Leaf-
lets on plants grown from "diseased"
potatoes are frequently fused at their
margins. The persistence in the tubers
for at least one season, indicates that
the virus causing the disorder resem-
bling Purple -top Wilt in Arizona, is
distinct from the viruses reported
causing similar diseases in California,
Maine, Michigan, Minnesota, New
York and West Virginia.'

Wilting Is Rare
Significantly, wilting ( a distinct

late symptom of purple -top in other
potato -growing areas ) , is a rare oc-
currence in infected plants in Arizona.
This is probably due to our irrigation
method of producing the crop. Wilted
plants have been observed just
previous to harvest when irrigation
water is withheld.

Preliminary studies indicate that
the Arizona disease is apparently
spread by leafhoppers. Control of
Purple -top Wilt involves the elimina-
tion, by the most acceptable methods
under the particular conditions, of
leafhoppers from potato plantings.
Several efficient insecticides for this
purpose are available in the market.

Affects Carrots and Celery
The Arizona virus is apparently

capable of affecting carrots and cel-
ery. Potatoes should not follow these
crops in any particular area. In addi-
tion, isolation of areas devoted to po-
tato production, from those concerned
with cultivation of carrots and celery,
should also be carried out wherever
practical. As with other plant viruses,
numerous weeds are known to be af-
fected by Aster- yellows.

Weed elimination programs along
fence rows and irrigation ditches as
well as within the crop itself, should
be rigidly followed. Affected tubers
should not be used as seed stock, as
it is conclusive that the Arizona virus
may be "carried over" in some seed
pieces, for at least one season.

-Paul D. Keener is Assistant Plant
Pathologist.
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Cantaloup is Good Source
Of Carotene for Vitamin A

Tests Show Important Role for Crop
Already Valuable Asset to Arizona

By M. G. Vavich and A. R. Kemmerer

Cantaloup is considered a delicacy by many people and as
such brings the producers a good return when delivered to east-
ern markets out of season. The 1950 crop returned an estimated
income of more than eleven million dollars to Arizona growers.

Rich Source of Vitamin A
As a result of recently completed research at the University

of Arizona, the cantaloup assumes an important role as a vitamin
A source in the diet. Cantaloup contains the vitamin A precursor
beta carotene, as do many other fruits and vegetables. The car-
rot is an especially rich source. Beta carotene is converted by the
animal body into vitamin A which may be stored in the liver
for later use.

The efficiency of conversion of carotene to vitamin A varies
with the nature of the food in which it is contained. This effi-
ciency was determined in cantaloup by feeding rats the amount
of cantaloup which would supply a definite amount of beta
carotene. The amount of vitamin A stored in the livers of rats
was determined and compared with the amount of vitamin A
stored in the livers of rats receiving an identical amount of caro-
tene dissolved in cottonseed oil.

Carotene 100% Available
By this procedure the carotene of cantaloup was found to

be equal to, or 100 percent as available as, pure beta carotene
in oil. By virtue of the complete availability of its carotene,
cantaloup becomes an important food source of vitamin A.

The commercial varieties ( Imperial 45, 450 and V-1 ) which
were tested for carotene were found to contain from 18 to 28
micrograms of beta carotene per gram of edible portion or from
30 to 47 International Units of vitamin A. The daily requirement
of vitamin A is 5000 International Units for the average adult.
On this basis about 6 ounces of the edible portion should pro-
vide the daily human requirement.

May Have Other Use
A final aspect that has not been probed is the possibility

of its use medicinally. Some individuals cannot tolerate fats. In
such cases it is necessary to provide a source of vitamin A in
aqueous suspension. In the cantaloup, Nature has already pro-
vided such a preparation.

M. G. Vavich is Associate Nutrition Chemist; A. R. Kem-
merer is Nutrition Chemist.



Cows Not Hurt By
High Salt Intake

Research Studies Develop Answers
To Many Questions on Salt Mixes

By W. J. Pistor

Although the use of salt in supple-
mental feed mixtures on the range to
limit the amount eaten by cattle at
any one time has been in general
practice on Arizona ranges for a num-
ber of years, range -men have been
somewhat concerned about possible
effects on the cattle. Reports have
been circulated that high salt intake
may cause abortion and sterility.
Other questions also have been
raised regarding ingestion of large
amounts of salt by the cattle.

Research Studies Made

Research has been undertaken by
the University of Arizona to obtain
some of the answers to these prob-
lems. Experiments already have been
completed under a project by B. P.
Cardon, associate animal pathologist
and associate animal husbandman;
J. C. Nesbitt, research assistant, Ani-
mal Husbandry Department, and the
author.

To obtain information on the influ-
ence of high salt intake on the physi-
ology of pregnancy, special experi-
ments were conducted. On November
3, 1949, five Hereford cows ranging
in age from 5 to 8 years were placed
on a maintenance ration in which 1
pound of salt was added daily. These
animals were placed in individual
pens and the amount of ration was
controlled so that the complete pound
of salt was consumed each day.

Check Salt Content of Blood

Four of these animals were preg-
nant, having been bred during the
previous April and May. At periodic
intervals the salt content of the blood,
urine and milk was determined. Also
arrived at was the salt content of the
blood of the calves.

Salt feeding and testing continued
until May 12, 1950, at which time
the animals were returned to the herd.
Blood samples were again taken from
these animals on June 2 7, 1950.

Showed No Ill Effects
Throughout the duration of the ex-

periment, all cows and calves ap-
peared healthy. All animals had a
normal appetite and showed no ill
effects from salt feeding. The four
bred cows calved normally. The fifth
cow was bred after the conclusion of
the test, and also calved normally.

In another experiment, a 1000 -
pound Guernsey cow with rumen
fistula ( opening ) was used. The ani-
mal had normal access to food and
water before the experiment was
started. One pound of salt dissolved
in 6 gallons of water was placed in
the rumen through the fistula.

Within an hour there was an in-
crease in salt concentration in the
urine and in 2 hours the concentra-
tion increased in the blood. In 24
hours the values were again normal.

Water Intake Reduced

Since the amount of water may be
limited to range animals after they
have consumed the salt concentrate,
an experiment also was designed to
determine the changes in salt concen-
trations when the water intake was
reduced. The cow was kept from food
and water for 36 hours before the tests
were started.

Two pounds of salt and only 3 gal-
lons of water were used. At the end of
8 hours when the blood showed 642
Mg percent NaC1 ( salt) there was
evidence of nervousness, trembling
and lack of coordination.

After 12 hours, the animal was in an
extremely critical condition. Trem-
bling was excessive and she was able
to stand only with help. In order -to
save the animal, the salt was washed
from the rumen by allowing the ani-
mal to drink and then letting the fluid
drain out through the fistula. This was
repeated several times and seemed to
relieve her distress. Twelve hours
later, with the exception of being
quite nervous and somewhat stiff, she
appeared normal.

In the second part of this experi-
ment, the same conditions and treat-
ment were repeated, except the ani-
mal was given all the water desired.
The blood NaCl ( salt ) increased to
595 Mg percent but there was no dis-
stressing reaction.

"Salt Poisoning" Reported

Each year numerous reports come
from ranchers and veterinarians on
death loss due to "salt poisoning."
Most of these cases occur on ranges
with little water or where the ranchers
utilize native forage at some distance
from available water by feeding the
supplement. In areas where the salt
concentrate mixtures are used, the
animal may or may not have access to
a sufficient amount of fresh water.
Consequently the relationship be-
tween salt and water intake is im-
portant.

Additional experiments showed that
if water is also restricted at the time
salt is given, a relatively small amount
of salt will be fatal.

Apparently the kidneys cannot
eliminate salt at a higher rate than
above 2.4 percent NaCl. This means
that water must be consumed so that
the salt absorbed can be eliminated.
In those animals which die from salt
poisoning, the chloride concentration
in the blood rises 35 to 60 percent.

-W. J. Pistor is Head of the Ani-
mal Pathology Department.

The College of Agriculture of the
University of Arizona, Tucson, is your
Land -Grant institution. Visit the Uni-
versity Campus when you are in Tuc-
son. Write the Dean of the College
of Agriculture for information about
the College.
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By B. Eleanor Johnson

How can we save time and energy
in carrying on routine household
tasks? This is a question often asked
in connection with the laboratory
work in our Home Management
course at the University.

Home Management House has been
a temporary laboratory since 1934,
and only partially meets the needs of
the girls who live there as a family
group. When the old residence was
remodeled for our use, caring for a
baby in the house was not a part of
the laboratory work, and a nursery
was not included in the plan. As a re-
sult, the care of the baby, which is
now a part of the course, seemed to
take an unnecessary amount of time.
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"Let Your Head
Save Your

II- eels"
Careful Study Results in Saving
A Great Deal of Labor and Time

F
Open shelves in the passageway between

nursery and bathroom make it easy to get
the articles needed.

How to Save Time

One of the questions to which Har-
riet Hansen Allred tried to find the
answer last year was : "How can time
and energy be saved in bathing the
baby ?" To do this, she, first had to
find out how this task was being done
and where the supplies and equip-
ment for it were stored.

She made a floor plan of the house
and located all the equipment and
supplies used in bathing the baby.
Now she was ready to make a record
on the floor plan of the trips the girls
were taking in doing the job and to
record the number of steps and the
work procedure.

After observing the procedure for
the first bath and plotting the trips
taken, Mrs. Allred had a conference
with the worker. Together they went
over the "picture" of the trips and
the record of how the work was done
and decided what parts could be com-
bined and what could be left out.
They examined the equipment, also
where and how it was stored in rela-
tion to the place where the bath was
given, to see whether a different
choice of equipment or a change in
the storage plan would make the job
easier.

The changes decided upon were in-
corporated in a revised plan which
was then tested for efficiency. Confer-
ences in which further changes were
made followed the testing of each
new plan by successive baby di-
rectors.

The results were very interesting.
An analysis of the first chart showed
that it took 16 trips, 95 steps and 25
minutes to bathe the baby. The bath
was given in the nursery but the tub

was filled in the bathroom which was
reached by going through the dining
room and kitchen -hall. Supplies were
kept on top of a chest of drawers in
a closet off the nursery and the
clothes, towels, etc., were in the
drawers of the chest.

Work sequence "B," the plan that
had evolved at about the mid -point of
the project, required 5 trips, 46 steps,
and 15 minutes. Changes largely re-
sponsible for the reduction in time
and energy were: giving the bath in
the bathroom on a table placed close
to the wash bowl, filling the tub by
means of a short length of hose, and
having soap, towels, and wash cloth
stored in the shallow drawer of the
bath table.

Save Steps
It was found that 76% of the steps

taken in work sequence "A" and 87%
of those taken in "B" were used in
walking from the nursery through the
dining room and hall to the bathroom.
If further increase in efficiency was
to be secured this trip would have
to be shortened.

To accomplish this, a doorway
opening directly into the bathroom
was cut in the nursery closet which
was located between the nursery and
the bathroom. Open shelves for stor-
ing the baby's clothes were installed
on the wall of the passageway thus
formed and a shelf was put up above
the bath table for soap and wash
cloths.

Work sequence "C," the final plan
developed, took 6 trips, 22 steps and
12 minutes. This meant a saving of
63% in trips, 77% in steps, and 52%
in time over that necessary for the
first work sequence. This illustrates
the truth of the saying "Let your
head save your heels!"

-B. Eleanor Johnson is Director,
School of Home Economics.



New Courses Offered
al Students at U

Planned to Meet Needs of Wide Range
Of Research Work and Practical Studies

By Russell W. Cline

When students register in the Col-
lege of Agriculture at the University
of Arizona in Tucson next September,
they will find eight new courses which
may be included in their programs of
study. A special course is also planned
for students who will return to the
college for graduate study during the
1951 summer session.

New Subjects

The new offerings are planned to
meet the needs of a wide range of
students throughout the College of
Agriculture. The list therefore in-
cludes both practical undergraduate
courses such as farm accounting and
beekeeping, and specialized graduate
courses in proteins, carbohydrates,
and enzymes, for students working

toward Master's and Doctor's degrees
in the field of nutrition.

Most members of the teaching staff
in the College of Agriculture are also
engaged in research. Four of the new
courses will be taught by research
workers in the Agricultural Experi-
ment Station who have not previously
taught courses in the University.

The list of teachers includes : A. R.
Kemmerer, head of the Department
of Nutrition; Rex D. Rehnberg, De-
partment of Agricultural Economics;
V. H. Fisher, Department of Animal
Pathology; Frank E. Todd and S. E.
McGregor, staff members of the
USDA Southwestern Bee Culture
Laboratory located in the College of
Agriculture at Tucson; A. L. Schrader,
Lecturer in the Department of Horti-
culture who joined the staff of the
college in September, 1950.

Undergraduate Courses
Four of the new courses are

planned primarily as elective9 for
undergraduate students. A summary
of the content of these courses fol-
lows:

Agricultural Economics 107-
Farm and Ranch Accounting
-3 credits

Objectives and methods in keeping
farm and ranch accounts, including
data necessary for federal and state
income tax reporting, accounts re-
quired in securing agricultural credit,
and procedures for summarizing and
analyzing records. Instructor Rex D.
Rehnberg.

Entomology 114 The Honeybee-
3 credits.

Biology of the honeybee, principles
and practices in beekeeping, and pol-
lination of agricultural crops with
special reference to conditions and
problems in the Southwest. Instruct-
ors Frank E. Todd and S. E. Mc-
Gregor.

Agricultural Education 101 -Rural
Leadership -2 credits.

Developing ability for effective
leadership in agricultural and educa-
tional organizations including objec-
tives and functions of rural organiza-
tions, program planning, conducting
meetings, duties and responsibilities
of officers. Instructor W. A. Schafer.

Horticulture 123 World Horticul-
ture-3 credits.

A study of world trends in produc-
tion, consumption, breeding, and va-
rieties of fruits, vegetables, and other
horticultural plants. ( This course is
approved for graduate credit. ) In-
structor A. L. Schrader.

Graduate Courses
The following courses are planned

for students pursuing study for ad-
vanced degrees in the various depart-
ments of the College of Agriculture.

Botany and Range Ecology 246-
Range Research Methods -3
credits.

The work in this course will include
procedures in the measurement of
various factors that affect plant and
animal growth and behavior. A spe-
cific area will be selected and studied

(Please turn to page 12)

College of Agriculture Building,
University of Arizona, Tucson.
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New bulletins and circulars issued
since the last issue of Progressive
Agriculture in Arizona are listed be-
low. Ask your County Agricultural
Agent for a copy.

Experiment Station
Gen. Bul. 232 -Arizona Agriculture

1951.

Gen. Bul. 233 Cotton Planting

Tech. Bul. 121 Behavior of Ni-
trogenous Fertilizers in Alkaline Cal-
careous Soils: II. Field Experiments
with Organic and Inorganic Nitroge-
nous Compounds.

Agricultural Extension Service
Cotton Insect Control ( 1951 ) , Cir-

cular 179.

Stay Stitching Makes Sewing Eas-
ier, Circular 180

Bacterial Heart -Rot of Celery, Cir-
cular 181

Cotton Seeds Can Carry Verticil-
ium -Wilt Fungus, Circular 182

Fruit Insect Control Hints ( 1951 ) ,

Circular 148, Revised

Rural Leaders' Guide for Square
and Group Dances, Circular 183

Foods for 2nd Year 4 -H, Circular
184

Livestock Pests ( External Para-
sites ) , Circular 185

Internal Boll -Rot of Cotton, Circu-
lar 186

AVA I LABILITY

Of Added Phosphates
(From page 5)

treated soil extracts at the right sup-
ported abundant microbial growth.
The density of growth was taken as
an indication , of microbial activity.
Over a period of six months the phos-
phate content was nil in the two
right soil solutions though the two
left solutions contained phosphorus in
an available form.

May Cause Slow Growth
Retardation of growth in crops

planted immediately after plowing
under large amounts of plant material
may be caused by microbial fixation
of phosphorus as well as nitrogen. Im-
mobilization of available phosphorus
by this means would be expected to
be most serious in soils that are in-
tensively farmed and in soils after
plowing under plant residues low in
phosphorus such as straw and sor-
ghum stalks.

In soils where decomposition . is
slow because of limiting moisture sup-
ply or where crops follow each other
in rapid succession, additions of phos-
phate fertilizers to plant residue be-
fore plowing may prevent phosphate
hunger during the early growth of the
succeeding crop. In this respect phos-
phorus "tie -up" is very similar to that
of nitrogen. Phosphorus may be tied -
up in unavailable biological tissues for
many weeks before it is liberated for
use by plants.

-W. H. Fuller is Associate Bio-
chemist.

Effect of Irrigation on Va
(From page 3)

frequent irrigation reduced the juici-
ness of the fruit in Plots C and E.

The peel of fruit from the C and
E plots was significantly thicker than
that from the A and B plots. From
this it may be concluded that serious
moisture stresses in either August or
October tended to increase peel thick-
ness. F plot fruit also has a thick
peel. This suggests that either poor
yield or a moisture stress in June or
both are the factors involved. The
heavy yield coupled with frequent
slight moisture stresses in plot D ap-
peared to develop a fruit with a thin
peel.
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lencia Oranges
The increases in cross sectional

area of the trunk were significantly
increased with each additional
amount of water applied.

Nutritional Response
All trees received 2 lbs. of nitrogen

from two applications of ammonium
nitrate. The analyses of leaves for
nitrogen and phosphorus in December
revealed that the irrigation treatments
did not produce any significant dif-
ferences in the amounts of these ele-
ments present.

Saturated extracts of each foot of
soil to a depth of 6 feet showed that
the accumulation of salt in the upper
2 feet of soil was similar in all plots.
However, below this level signifi-
cantly larger amounts were present in

Daily (Except Sunday)
KRUX, Glendale, 6:55 a.m. Farm

Front-Maricopa County Exten-
sion Agent.

Sundays
KOY, Phoenix, 9:05 a.m.-Demonstra-

tion Garden ( County Agent)
Program

Wednesdays
KYUM, Yuma, 6:45 a.m. Yuma

County Agricultural Extension
Service Radio Program.

Fridays
KCKY, Casa Grande, 4:30 p.m.

Pinal County Farm and Home
Program.

Saturdays
KGLU, Safford, 11:30 a.m.-Step-

ping Along With the Agricultural
Extension Service.

KOY, Phoenix
KYMA, Yuma
KTUC, Tucson
KSUN, Bisbee

Arizona Farm and Ranch Hour,
presented by the Radio Bureau,
University of Arizona, and the
College of Agriculture.

12:00 to 12:30 p.m.

Second Monday of Each Month
KCLF, Clifton, 10:15 a.m. The

Homemakers' Program.

Your University
Your University of Arizona local

representative is the Agricultural
Agent or Home Demonstration Agent
in your county. The Agricultural Ex-
tension Service, the Agricultural Ex-
periment Station, and Resident In-
struction are the three divisions of
the College of Agriculture at the Uni-
versity-practical farm information,
useful research, and modern teaching.

the B plot than in the A plot, and in
the C plot than in the B plot.

This experiment is in progress at
present and further reports on sig-
nificant developments will be made.

R. H. Hilgeman is Associate
Horticulturist at the University of
Arizona Citrus Experiment Station.



A Water Policy for the American People
(From page 2)

the heaviest increases ( as in the past
10 years ) in the eleven western
states. The past 10 years also have
shown improved dietary trends, both
as to quantity and quality. People
now are eating 15 percent more per
person than they did 10 years ago.
This is equivalent to feeding 50 mil-
lion more people at the 1935 -40 con-
sumption level.

Furthermore, the quality of food
has improved. The use of starchy
foods ( grains and potatoes ) has de-
clined by an average of 30 percent.
Fruits and vegetables are up almost
50 percent, and livestock products
meats, dairy and poultry products
are up 12 percent. This shift repre-
sents more proteins, vitamins and
minerals per calorie.

Need Livestock Products

A fully adequate diet is one in
which 43 to 45 percent of the total
food energy is secured from livestock
products. We are approaching this
desirable goal although many of our
people still are below standard, due
either to poverty or to ignorance in
food selection.

Now, what effects do increasing
populations eating more and better
food have on land requirements? We
can be sure that present agricultural
surpluses are very temporary. Heavily
expanded production will be required
to meet future needs if we are to im-
prove or even maintain our present
living standards.

We are now farming about 375 mil-
lion acres and grazing about a bil-
lion acres of range lands. There has
been little increase in either category
during the past 35 years, although 60
million acres formerly used for feed
for work stock and 20 million acres
formerly devoted to export have been
released for domestic food produc-
tion. Also in the past 10 years, pro-
duction per acre has been increased
by about 25 percent largely at the
expense of our soil fertility. Thus have
we provided in the past for our gradu-
ally increasing needs.

More Crop Land Needed

On the basis of careful analysis, it
is predicted that the amount of food
and fiber produced from about 100
million additional acres of average
crop land will be required to meet our

requirements by 1975. To accomplish
this, we must either produce more
on lands presently farmed or bring in
new lands through reclamation. With
proper price incentives we may in-
crease production on present acreage
by another 15 percent which would
be the equivalent of about 60 million
acres of this requirement, leaving 40
million acres of production to come
from newly irrigated, drained or
cleared lands.

Twenty million acres are now irri-
gated in the western states and there
is sufficient water to irrigate another
17 million acres and to provide about
81 million acres of presently irri-
gated land with badly- needed addi-
tional water. But, based on past rates
of development, not over 7 or 8 mil-
lion additional acres of new irrigated
land will be producing in the next 20
or 25 years. This would be equivalent
in crop production to possibly twice
this acreage 'of average, non -irrigated
crop land.

25 Million New Acres
There would be left some 25 million

new acres to be brought into produc-
tion by drainage, flood protection and
clearing projects which past experi-
ence indicates to be of questionable
desirability due to the usual low fer-
tility of drained lands. A greatly ac-
celerated reclamation program thus
appears necessary to meet demands,
especially in the West.

It is thus apparent that full develop-
ment of production potentials must
be considered if we are to provide
sufficient food and fiber to satisfy
anticipated requirements. While these
are merely predictions, they are based,
nevertheless, on the best information
presently available. They show that
future needs will be great and the
challenge must be met by a unified
agricultural program.

-Paul S. Burgess is Dean of the
College of Agriculture, and Director
of the Agricultural Experiment
Station.

Cotton income in Arizona last
year to farmers totaled $118,000,000.

Cash income from cattle and calves
in Arizona in 1950 was $54 million.

Arizona leads all other states in
yield per acre of cotton. Last year
it was 890 lbs.

New Courses Offered

Ag students at LS
(From page 10)

in detail and comparisons will be
made of different measurement tech-
niques on the same area. Instructor-
R. R. Humphrey.
Animal Pathology 201 Advanced

Problems in Disease Control-
2 credits.

Animal disease control problems
with reference to the needs of Arizona
teachers of vocational agriculture,
especially in communities where vet-
erinary services are not available.

( First term of the 1951 summer ses-
sion. ) Instructors W. J. Pistor and
V. H. Fisher.

Three of the new courses were
planned specifically for graduate stu-
dents in the field of nutrition. The
titles and content of these courses
were developed in response to recom-
mendations from the Nutrition Com-
mittee on graduate study. The courses
are as follows:

Animal Husbandry 204- Chemis-
try of Enzymes -2 credits.

Classification, sources, methods of
study; physiochemical properties and
actions of enzymes. Instructor -B. P.
Cardon.

Home Economics 202 Chemistry
and Metabolism of Carbohy-
drates and Lipids -3 credits.

The chemistry and metabolism of
carbohydrates and lipids with empha-
sis on recent contributions and in-
terpretations. Instructor Ethel M.
Thompson.

Nutrition 208 Chemistry and
Metabolism of Proteins - 2
credits.

The chemistry and structure of
proteins and amino acids; the chem-
istry and physiology of their metabo-
lism and their biological and chemical
evaluations. Instructor A. R. Kem-
merer.

-Russell W. Cline, is Head of
the Department of Agricultural and
Home Economics Education.
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