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A Rural

Social Revolution
Recently Progressive Agriculture car-

ried an article about the University of
Arizona's new ultra -modern dairy re-
search center. In that article Dairy Scien-
tist Vearl Smith said:

"After each milking the milking ma-
chines and pipeline conveying the milk to
the cooling tank are washed automatical-
ly merely by pressing a button."

That took us back to a midwest farm
early in the century. We remembered the
arduous work of hand milking, after
which the "milk dishes" were carried to
the house where the housewife, twice a
day and every day, had to wash the cream
separator parts, the milk pails and strain-
er, those numerous discs from the sepa-
rator. "Milk dishes" constituted one of
the lifelong day -in- day -out drudgeries
which made the farmer's wife tired, worn
out, unhappy.

Today, says Dr. Smith, ".. . the milk-
ing machines and pipeline ... are washed
automatically merely by pressing a but-
ton." What a revolution!

Remember back 40 years to a rural
childhood and you can visualize the cur-
rying and caring for work teams, the
heavy weight of work harnesses as you
harnessed each morning and unharnessed
at night. Cleaning stables, hauling ma-
nure, planting a crop and harvesting it
with horse labor, pitching hay with a
three -tined fork, doing chores by light of
a murky kerosene lantern. Even going to
town was an all -day drudgery, and the
seat of a "spring" wagon had lost its
spring after a few miles of rutted, rocky
roads.

The farmer, in that last quarter of the
last century and the first quarter of this
one, was himself a drudge, old beyond his
time, frequently bowed with the weight
of work and mortgage payments. So the
smart youngsters, the alert and bright
boys and girls, left the farm as soon as
they could. It was salvation from a hard
life to move to town.

All of that is no longer true, of course.
The bright boy and girl know that farm
life today is the very best kind of life,
that a farmer's income is a respectable
one. The farmer today goes to town in a
late model car - and takes his own air-
plane for longer trips. His wife wears the
latest style of clothing and his children
are educated in college.

The smarter boys and girls are staying
on the farms. The pitiful erosion -worse
even than erosion of soil and water -of
bright boys and girls from farm to city no
longer takes place. The smart ones today
know that the best kind of life and the
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best kind of living can take place in
agriculture.

That social revolution, elevating the
farmer from a drudge and a second class
citizen to a preferred place in our soci-
ety, is largely the result of science. Sci-
ence, like the push button cleaning of
dairy utensils, has given us machinery to
till the crops and do the barn chores.
Science weeds the crops with chemicals,
pumps the water and cleans the barn with
machinery.

The great American system of Land -

Grant colleges has been the impetus
which has brought this revolution in agri-
culture and in rural living. The Land -

Grant colleges -through research in soils,
water, plants, livestock, machinery, mar-
keting, control of diseases and parasites
of plants and animals, discovery of new
crops and better varieties of old crops,
through new techniques of planting and
harvesting, breeding and feeding - have
brought a revolution, delivering the agri-
culturist and his family from drudgery to
the best life on earth.

That push button at our new dairy re-
search center is a symbol of a wonderful
economic and social revolution right here
in America.

24Mo (05. Q_,
Dean
College of Agriculture and
School of Home Economics

Additional Gifts
Gifts to the University of Arizona Col-

lege of Agriculture, in addition to those
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Sponsors of the 4 -H Electric Educa-
tion Program, with individual and
county completion awards. Educa-
tional Scholarship to the National
4 -H Club Conference, Washington,
D. C.

Arizona Dairymen's League 250.00
Educational Scholarship for one del-
egate to the annual 4 -H Club Dairy
Conference, Chicago, Illinois.

Arizona Cotton Growers Assn. 300 00
Educational Scholarship to the Na-
tional 4 -H Club Conference, Wash-
ington, D. C.

Arizona Implement Dealers Assn. 300.00
Educational Scholarship to the Na-
tional 4 -H Club Conference, Wash-
ington, D. C.

Sears - Roebuck Foundation 2,400.00
Sponsors 4 -H Leaders' Conference,
University of Arizona.

Arizona Holstein- Friesian Assn.__ 250.00
Educational Scholarship to National
4 -H Club Conference, Washington,
D. C.

The First National Bank of Arizona
Sponsor of a reception for delegates
to the National 4 -H Club Congress,
Chicago, Illinois.

Arizona Hereford Assn. 110.00
Donors of plaques to Livestock
Champions.

Arizona Aberdeen Angus Assn.
Sponsor of the Annual Angus 4 -H
Field Day.

Pima County 4,000.00
Water Resources Study.

Forage and Water - -

Water Management - - -

Diagnostic Lab - - - -

Pecan Trees - - - - -

Feeding Grapefruit Silage
Prepare Your Child - - -

Cotton Insect Control - -

Soil Compaction - - - -

Career in Poultry Science -

Cantaloup Powdery Mildew
Nutrition of Lemons - -

Herbicides - - - - - -

- 3
- 3

4

Progressive Agriculture Page 2



FORAGE
and

WATER
R H. Humphrey
Department of Watershed Management

The College of Agriculture of the Uni-
versity of Arizona is embarking on a new
research and teaching program - that of
watershed management. This field of
study will deal primarily with three re-
placeable natural resources, forage, trees
and water.

The production of forage and timber
uses water in various ways. These are for
the most part (1) interception of a por-
tion of the rain or snow that falls, thus
preventing it from reaching the ground;
(2) reduction of soil erosion and runoff,
permitting water to soak into the soil
that would otherwise be lost; and (3)
absorption of rather large amounts of
water in the growth process. Most of the
absorbed water is evaporated into the air
through the plant leaves.

Study Water Use
Little is known concerning the amounts

of water used in these three ways. Studies
currently under way by the Forest Service
and by the College of Agriculture are de-
signed to provide much - needed informa-
tion on all of these phases. In some of
these studies the effects of replacing a
vegetative cover of trees or brush are be-
ing studied. In others, exact measure-
ments are being made of the water used
by various kinds of plants as they grow.

Earlier research by the Experiment Sta-
tion indicated that all of the commoner
desert grassland grasses used about the
same amount of water to produce a given
amount of forage. All of them were much
more efficient in their use of water than
the mesquite that is replacing the grasses
over so much of the Southwest. This
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Measurement of transpiration. Note
higher humidity inside glass cage as in-
dicated by gauges inside and out.
-F--4111C

means that with a limited water supply -
as water almost always is in this area
more forage could be produced by grasses
than by the mesquite. Another fact of
importance here is that much of the mes-
quite growth is out of the reach of live-
stock and so is unavailable as forage.

Studies made by the Forest Service in
central Arizona indicate that shrubs use
more water than grass. These studies also
showed that perennial grasses use little
water until late summer. This is probably
because they are dormant most of the
year, and absorb water primarily only
when they are green and actually grow-
ing.

A dense stand of trees or shrubs inter-
cepts a great deal of moisture and pre-

vents it from reaching the ground. In a
region where moisture supplies are usu-
ally inadequate, this can be a factor of
great importance. Some of the studies
currently under way are designed to tell
whether replacing trees and shrubs by
grass will result in appreciably more wa-
ter reaching the ground and thus becom-
ing available to produce forage and to
grow an erosion -controlling plant cover.

The continually increasing number of
people who are coming to live in the
Southwest makes the need for water ever
more critical. Consequently, the impor-
tance of research of the types outlined
above becomes ever more urgent.

It is the hope of the Watershed Man-
agement Department of your College of
Agriculture to continue to find added
ways of saving water on our forests and
ranges. These ways must be discovered
before our water supply becomes crit-
ically short.

Watershed
anagement

A New Department of the UA College of Agriculture

D. F. McAlister
Assistant Director
Agricultural Experiment Station

In recognition of an increasingly im-
portant field in agriculture, a new de-
partment of Watershed Management has
been established in the College of Agri-
culture at the University of Arizona. It is
one of the first departments of its kind
in the United States and has a bright
future.

Our watersheds are the source of that
vital natural resource, water. Since they
are used to produce livestock, timber,
wildlife, and for recreation as well as
water, their proper management is of
great importance to every person in Ari-
zona. The new Department of Watershed
Management will provide a means for an
organized, scientific approach to the many
and varied problems associated with our
watersheds.

The Department of Watershed Man-
agement will place primary emphasis on
soil and water conservation, forestry and
range management. The present range
management program of research and
teaching will continue and expand in this

new department.
Cooperation between this and other

departments at the University, including
such fields as hydrology, soils, animal
science, botany, wildlife management and
agricultural extension, will provide the
basis for solution of the perplexing prob-
lems now facing us in the management
of our watersheds. The staff of the new
department will work closely with other
state and federal agencies who are con-
cerned with the improvement of Ari-
zona's watersheds.

To encourage the development of a
Department of Watershed Management,
the Charles Lathrop Pack Foundation
made a grant of $120,549 to the Univer-
sity of Arizona. These funds, plus those
already available for the range manage-
ment and forestry programs in the Col-
lege of Agriculture, provide for a pro-
essiona staff of seven. In addition, there

are six graduate student assistants in
teaching and research. This staff of spe-
cialists in watershed management will be
responsible for a research program on the
forest and range lands of Arizona and
the training of young men for a career
in range or forest management or the
newer field of watershed management.



Diagnostic Labs

For livestock

U of A Now Has Two

Ned W. Rokey
Department of Animal Pathology

At the present time, two laboratories
dealing with complete animal diagnostic
service are maintained in the State of
Arizona. One is located on the campus of
the University of Arizona in Tucson; the
other, activated in July 1957, is in cen-
tral Arizona att he University of Arizona
Experiment Farm at Mesa. Both labora-
tories are staffed by personnel of the
U of A Animal Pathology Department.

Drs. Ned W. Rokey (left) and William
J. Pistor check a centrifuge used in test-
ing blood samples.

Prevention, Control Emphasized
Probably the most important aspect of

the work at both laboratories is preven-
tion and control of disease in animals
through research. This research, in turn,
is a bulwark against the spread of disease
from animal to man.

In addition to the research work, both
laboratories provide diagnostic services.
Perhaps it is in this field of diagnosis
that the laboratories are best known to
most people.

Laboratory Is A Tool
It is practically impossible for any

laboratory to determine the causative
agent of disease in 100 percent of the
cases preesnted. A laboratory never can
replace the presence in the field of a com-
petent, well- trained person who can thor-
oughly examine and evaluate the various
factors which may be causing disease.
Veterinarian practitioners are trained
along these lines.

A laboratory can only report what is
found in a single - or at most, in a few

specimens. A laboratory finding is a
tool and only a tool - to be used in
final determination of the cause of dis-
ease.

Laboratory tests can't be made in a hit -

or -miss manner. For example, there are
hundreds of tests for poisons only. In
each of these tests, part of a specimen
must be used. If any laboratory should set
out indiscriminately to run all of the
many tests for all of the many poisons,
an entire herd of animals would be need-
ed. The same is true for laboratory tests
for the infectious diseases.

A complete history given when the ani-
mal is presented gives an indication as to
which of the laboratory tests are needed.

Animals presented for laboratory exam-
ination need to be typical of the sick ani-
mals in the herd or flock. When such ani-
mals are not representative of the group,
results which are misleading can be ob-
tained from the laboratory.

If sick animals are brought to the labo-
ratory while still alive, informative tests
and examinations can be made before the
animal necessarily is killed for necropsy
examination. When an animal dies, the
sooner it reaches the laboratory, the great-
er the possibility that laboratory tests will
be accurate.

Often a veterinarian practitioner will
determine that only part of an animal
needs to be examined by the laboratory.
This particular part of the animal, often
called a specimen, usually is held under
refrigeration until it can reach the labo-
ratory.

When an animal has been dead for
some time, tissues and organs deteriorate,
even when refrigeration is held for an ex-
cessive length of time. In these, deteriora-

Diagnostic Lab at the U of A Experi-
ment Farm near Mesa.

tion often is so great that laboratory
examinations and tests are impractical -
if not impossible - and of little value.

It must be emphasized that laboratory
findings are only a part of the complete
disease picture.

How many times have you heard,
"Why bother sending anything to the
laboratory anyway ? By the time we get
an answer, everything we have will be
dead."

Provides Protection
Often it's true that a disease has run

its course some animals in a herd or
flock have died and others recovered -
before the laboratory findings are report-
ed. To a flock or herd owner and his
veterinarian, many times, it's not just a
case of what to do this time. Rather, it's
a case of what can be learned to help pro-
tect against future outbreaks of the
disease.

These new U of A publications are
available at your county agent's office.
Phone or write your agent for a copy.

Circulars
267 Balanced Nutrition for a

Happier You
Reports

174 -The Control of Lettuce Insects
175 -1958 Small Grain Variety Tests
176 Dalapon Controls Bermuda

Grass
177 Marketing Barley and Grain

Sorghum in Arizona
178 1957 Progress Report on Cotton

Breeding
179 -Costs of Operating Hay

Conditioners in Arizona

Bulletins
300 -Ramona 50 and Onas 53 Wheat
301 -Gila -A New Safflower Variety
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PECAN TREES
For Southern Arizona Landscaping

Pecan trees are very desirable for
southern Arizona for home landscaping
due to their beauty, shade, and nut pro-
duction. Most varieties are adapted to
elevations up to 4,000 feet.

The pecan tree is recognized as slow
growing in comparison to other trees.
However, its abundance of shade and nut
crop will reward the grower for his pa-
tience. The pecan tree is long lived. In its
natural habitat along rivers of south cen-
tral United States, it grows for more than
one hundred years. The pecan's branch-
ing habit permits efficient air movement
through the tree, resulting in cooling
effect.

Need Pollinizers
Most pecan varieties require an appro-

priate pollinizer variety for maximum nut
production. Female flowers located at the
tips of twigs develop nuts after pollina-
tion. The male flowers, called catkins, are
located a short distance back and wind
carries pollen to the female flowers.

The time of pollen shedding and re-
ceptiveness of female flowers of a given
variety often do not coincide. Thus ap-
propriate pollen shedding varieties, Hal-
bert or Success, may be required.

The selection of appropriate varieties
for good nut production is very impor-
tant.

Western Schley is the leading western
pecan for a wide range of elevation. Nuts
are large, thin shelled and of good qual-
ity.

Burkett is adapted to the Safford area,
where excellent quality nuts with very
good flavor are produced. At lower eleva-
tions the nuts are subject to splitting and
pre- harvest germination causing bitter-
ness, especially serious during warm fall
seasons.

3111--->

Male and female flowers are produced
on the same tree but in different loca-
tions. At the tip of the shoot the female
flowers after pollination develop into
edible nuts. The male flowers, called
catkins located in lower portion of pho-
tograph, shed pollen carried by wind
currents for pollination.
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Mahan is very popular due to the very
large size of nut and the trees come into
heavy production early. At higher eleva-
tions the nuts often do not fill properly.

Halbert, in addition to serving as a
good pollinizer, produces heavy crops of
small nuts with good edible quality over
a wide range of elevation.

Success produces medium -large nuts of
medium -thin shells well filled; however,
the variety tends to alternate bearing. The
tree is especially appropriate for shade in
home landscaping.

San Saba Improved is becoming more
popular and the nuts are medium -small
with good flavor.

A new variety known as H -18 (Mahan
crossed with Bradley) has been included
in commercial orchard plantings in Ari-
zona. The productivity and quality char-
acteristics have not yet been established
for Arizona conditions.

New varieties are being developed
through breeding programs in New Mex-
ico and Texas, and promising new lines
are being tested at the University of Ari-
zona experimental farms in the pecan
growing districts.

Allow Growing Room
Young pecan trees are available at local

nurseries during the winter months. Since
these are bare -rooted, they must be plant-

Leland Burkhart
Steve Fazio
Department of Horticulture

ed immediately and irrigated at once. The
tree should be planted at least 25 feet
from a building and approximately twice
this distance from another tree. Prune
back after planting to leave 4 to 5 buds
above the bud union and whitewash.

After planting, apply one pound of
zinc sulfate in the basin to prevent pecan
rosette. Additional applications may be
required in subsequent years, depending
upon symptoms of rosette.

Pecan trees produce a deep tap root
system so it is important that they be
planted only in areas having deep soils.
Pecans are not recommended for areas
having caliche soil several feet below the
surface. Plantings made in these soils do
not produce vigorous growth, since the
root distribution will be restricted within
the confines of the tree hole.

Production Begins in 5 Years
Production of pecan nuts usually be-

gins 4 to 5 years after planting, depend-
ing on variety. In 10 years, the spread of
the tree will approximate 20 feet, with
considerable shade during summer and
fall. Leaf defoliation in December al-
lows desirable sunshine in winter.

Pecan trees can provide desirable sum-
mer shade for livestock. Some commercial
pecan orchards with Bermuda sod are
effectively used for grazing.



Feeding

Grapefruit
Silage

Is It Worth While?

Bruce Taylor
Animal Science Department

Dried citrus pulp has been used with
success in many cattle feeding operations,
but information is meager on the value
of this citrus by- product fed as silage.

To study this possibility, the Arizona
Agricultural Experiment Sttaion ensiled
grapefruit by- product with Bermuda
straw and fed the mixture (60% grape-
fruit : 40% Bermuda straw) in a steer
fattening trial.

The citrus by- product was furnished by
the Yuma -Mesa Fruit Growers Processing
Plant at Yuma. It consisted of small,
whole grapefruit, rinds, pulp and seeds.
The material was ensiled in a trench with
alternate layers of Bermuda straw, the
latter being necessary to absorb the juice.

Five Lots of Angus Fed
Forty yearling Angus steers, averaging

approximately 500 pounds, were divided
into five lots and fed as follows:

1. Milo grain fed at 1% of body
weight plus alfalfa hay, free choice.

2. Milo grain, as in 1, plus one part
alfalfa and three parts citrus silage, plus
.5 lb. cottonseed meal.

3. Same as 2, plus dicalcium phos-
phate.

4. Same as 2, plus cobalt.
5. Same as 2, with milo grain in-

creased to 1.5% of body weight.
The trial was conducted at the Yuma -

Mesa Experimental Farm by C. B. Rou-
bicek, E. S. Erwin, L. M. Rosenblatt, and
Frank Pritchard.

The results of the trial are shown in
Table 1.

Observations
1. The grapefruit silage was quite un-

palatable with the whole grapefruit being
the part least acceptable to the steers. In
the beginning, the steers ate the Bermuda
straw first, then the small pieces of rind,
but refused the whole grapefruit.

Early in the trial it was apparent that
the steers had a craving for salt. The re-

Table 1

The Value of Grapefruit Silage as Part
Steer Fattening Ration - December 30,

8 steers per lot 147
Lot number

Body weight change (lb.) :
Initial
Final
Total gain
Average daily gain

Feed per steer, daily (lb.) :
Alfalfa hay
Citrus silage
Rolled milo
Cottonseed meal
Dicalcium phosphate
Cobalt carbonate

Dry matter consumed (lb.)
Feed per 100 lbs. gain

of The Roughage in a
1957 to May 25, 1958

days
1

516
913
397

2

518
862
344

3

487
844
357

4

498
848
350

5

480
848
368

2.70 2.34 2.43 2.38 2.50

16.28 5.34 5.49 5.48 5.20
15.43 15.78 14.96 13.70

8.27 7.90 7.65 7.70 9.41
.50 .5 0 .50 .50

.05 -
21.68 15.82 15.83 15.66 16.55

(lb.) 909 1246 1213 1204 1150

Cost of feed per 100 lbs.
gain less cost of silage __ $18.22

Value of silage per ton ____

$14.19 $13.56 $13.90 $15.00
$12.23 $14.36 $13.45 $11.75

*Cobalt carbonate added to cottonseed meal at rate of 66 gm. per ton.

placing of block salt with ground rock
salt increased both the consumption of
salt and of the silage.

2. The silage in this trial was worth
43% of the value of alfalfa hay when
used as two -thirds of the roughage por-
tion of the ration. The calculated T.D.N.
of the silage was 22.67 %. Thus, when
fed in limited amounts, the value of the
grapefruit silage is similar to hegari silage
but unpalatability limits its use.

Minerals Added
3. The addition of phosphorus in lot

3, or of cobalt in lot 4, did not improve
steer gains significantly over gains made
by steers in lot 2 receiving the same ra-
tion with no mineral additions.

4. Increasing the concentrate level in
lot 5 resulted in improved gains, but all
steers sold at the termination of the ex-
periment at the same price. Yield and
grade data were not obtained, but live
grades did not differ between lots with all
steers of choice conformation grading
choice in finish.

5. These data suggest that the prob-
lem of unpalatability is the limiting factor
in using grapefruit silage as prepared and
fed in this trial. Cutting or slicing the
material to eliminate the whole fruits
would, no doubt, help as would feeding
smaller amounts of the silage at more
frequent intervals than A.M. and P.M.
feeding.

Table 2

The Chemical Composition of
60% Grapefruit : 40% Bermu-
da Straw Silage, by weight

Percent
Dry matter 25.00
Crude protein 1.53
Ether extract 0.70
Crude fiber 5.86
N -free extract 14.76
Ash 3.13
Phosphorus 0.023

Table 3

Feed Costs Per Ton
Alfalfa hay $30.00
Rolled milo $60.00
Cottonseed meal $60.00
Dicalcium phosphate $88.00

Trade names used in this maga-
zine do not endorse products
named nor imply criticism of sim-
ilar ones not mentioned.
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Prepare Your Child for School
Victor A. Christopherson

Child Development and Family Relations
School of Home Economics

One of the vivid milestones in life -
for both parents and children - is the
first day of school. For some, the day is
one of keen anticipation; for others, a
day characterized by doubt and vague
fears.

Not long ago a father brought his
four -year -old son to the University nurs-
ery school on the opening day, and as he
entered the door, he placed his hand ex-
pectantly on the boy's back and said, "All
right now, David. tell your teacher what
the square root of 25 is." David's an-
swer, "4," while it may well have morti-
fied the father, no doubt meant every bit
as much - or as little - to the boy as if
his answer had been mathematically cor-
rect.

Parents who encourage their children
to repeat unusual words or to give rote
answers to questions that have little or no
meaning to the child, are actually engag-
ing in parlor tricks.

Help With Reading?
Perhaps the topic most frequently re-

flected in parents' questions, is reading.
Should parents teach their preschool child
to read ? The answer is almost always no.
While it is true that an occasional gifted
child will learn to read by himself prior
to school, there would seem little advan-
tage to the deliberate effort to teach even
the bright child to read before he enters
the first grade. At this time his greater
maturity will enable him to learn faster
and more thoroughly so that any initial
advantage he might have enjoyed as a
preschool reader, would be rapidly neu-
tralized. Moreover, some of the cautions
against early "instruction" are:

1. Before the age of six, a child's eyes
are seldom physically ready for the close
focusing reading instruction requires.

2. If a child is forced to try to learn

to read before he is develop -mentally
ready, he may develop negative attitudes
which will carry over into the period
when reading skills might otherwise be
easily learned.

3. Disturbing tension patterns may de-

velop due to the child's failure to live up
to parental expectations.

4. Failure due to physical and physio-
logical immaturity may instill a sense of
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failure, if not stupidity, in the child
sometimes with accompanying disturbing
compensatory behavior.

Watch For These Signs
Some of the signs that parents can

watch for, and, indeed, encourage as a
logical prelude to instruction as such, are:

1. Interest in Stories and Books: A
child's skill with words progresses gradu-
ally from single words to complex sen-
tences. Speaking clearly and concisely to
the child along with telling stories and
reading to him, all aid in building the
foundation for his own word skill. Ap-
preciation for books and stories is learned.
Interest will follow if care is taken by the
parent not to present stories beyond the
child's comprehension.

2. Visual Discrimination: There are
many ways parents can help children
build this skill so vital to later success in
school. Many things can be learned in the
form of impromptu games. For example,
the child can play the game of telling
how certain objects are the same (shape,
size, color) and /or different. He can then
proceed to pictures, road signs, and de-
signs.

If careful visual discrimination is so
encouraged, it is likely that there will be
less confusion later on over e's and c's,
a's and o's, reversed b's and d's, and be-
tween and among similar appearing
words. Also, an eye examination is very
much in order before the child enters
school.

3. Auditory Discrimination: Careful,
accurate hearing is essential for success
in school. One way children learn to
"unlock" new words is by learning
sounds. This specific skill is best learned

A variety of blocks encourages con-
structive and imaginative play among
preschool children. (Note adequate stor-
age facilities for blocks and toys.)

in school; however, the parent would do
well to make certain the child's hearing
is normal.

It is estimated that as many as five per-
cent of all elementary- school -age children
have some hearing defect, and, of these,
two percent may be serious. A child may
play the "game" of closing his eyes and
telling what he hears. Also, it helps for
parents to vary tone and pitch when indi-
cating different characters in a story.
Nursery rhymes may help the child recog-
nize rhyme and consonant sounds.

Adults also can contribute to the
child's readiness by showing him how
meaning evolves from pictures from left
to right, rather than the reverse. Parents
can listen to the child, which not only
sets a good example, but helps to find
out the concerns of the child. Disturbed
children who have no friends or who are
otherwise troubled, seldom are efficient
learners.

Answer Questions!
It is also extremely important to an-

swer the child's questions. The child
whose questions are answered concerning
such puzzlers as "Why doesn't the sun
shine at night; Do dinosaurs like candy;
Where does the sky begin; What does
Daddy do,'' and endlessly on, will learn
to find great satisfaction in the "curiosity -
find- the- answer" cycle.

These are but a few of the many ways
parents can help the child prepare for
school to much better advantage than
spending time "teaching" the child to
"read" or to recite square roots.



COTTON INSECT CONTROL

Recent Research Reported

During 1958, a cotton insect research
program was begun in Arizona with the
close cooperation of entomologists of the
University of Arizona Agricultural Ex-
periment Station and the Agricultural Re-
search Service of the United States De-
partment of Agriculture. This program
involves field testing of insecticides,
largely at the University Cotton Research
Center near Phoenix, and more basic
studies of cotton insects and their control
centered largely at the U.S.D.A. Labora-
tory at Tucson under the direction of G.
T. Bottger. A new research laboratory for
this latter work has been completed at
Tucson.

The following comments are based on
1958 field research in Maricopa and Pinal
counties, under this cooperative program,
by personnel located at the Cotton Re-
search Center.

Early Treatment Important
Three experiments were conducted in

which insecticides were applied at weekly
intervals by airplane to 8 -acre blocks.
Treatments were begun when a low popu-
lation level of lygus bugs was present.
Results showed that injurious insects nev-
er built up to highly destructive numbers
in treated plots, although slight damage
was noticed.

If a grower would use such a program
during the latter part of the season, he
would be able to control pests before any
appreciable damage was done to his cot-
ton. Repeated applications of insecticides
reduced the predator populations, but did
not eliminate them.

Adequate control of lygus bugs and
black fleahoppers is considered the start-
ing point in any good program. These
insects feed on small squares, and many

farmers are not aware of the potential
damage they cause until large numbers of
squares have dropped.

Research work in 1958 showed the de-
sirability of starting insecticide applica-
tions when 6 lygus bugs are found per
100 net sweeps. This seems to be a low
level for starting insect control treatments,
yet a large scale experiment showed an
increase of over one -half bale of cotton
per acre on the first picking when the
lygus bug control was started at a low
population level.

Good lygus bug control was obtained
with the following dusts, applied at the
rate of 30 pounds per acre: 15% toxa-
phene - 5% DDT - 40% sulphur;
1.5% Endrin - 1.5% methyl parathion;
5% Malathion - 10% DDT - 50%
sulphur; 7.5% Sevin - 40% sulphur;
2% Dieldrin - 10% DDT - 40% sul-
phur; 2% Diedrin -10% DDT -40%
sulphur; 2% Endrin - 40% sulphur;
5% Dilan - 40% sulphur.

As a rule cabbage loopers are killed by
a virus disease before populations have
built up to destructive numbers on cotton.
In Maricopa county in 1958, the virus did
not control the loopers and many fields
were severely defoliated.

The best looper control was obtained
with a dust mixture of 1.5% endrin and
1.5% methyl parathion. This did not
eliminate the looper population but gave
70% or more kill and prevented serious
damage to the cotton leaves.

Many Problems in 1958
The salt -marsh caterpillar was a severe

problem in 1958. Parathion spray, ap-
plied at the rate of 0.5 pound per acre
gave excellent control of large and small
salt -marsh caterpillars. Sevin and Dylox
sprays at the rate of 2 pounds per acre

Correct time of application is impor-
tant in cotton -insect control.

George P. Wene
Department of Entomology, U. of A.

L. W. Sheets
Agricultural Research Service, U.S.D.A.

also gave excellent control of caterpillars
in all stages of growth.

Dilan gave good control in 1958, al-
though poor kills were obtained after
caterpillars had attained one -third or
more of their growth. Even though the
kill of larger worms was poor, their feed-
ing was greatly reduced.

Dilan had the most lasting effect of
any material tested in 1958. A 7.5%
Sevin dust and a mixture of 1.5% Endrin
with 1.5% methyl parathion also gave
good control of salt -marsh caterpillars.

Control of newly hatched larvae was
obtained with a spray of 6 pounds of
toxaphene with 3 pounds of DDT per
acre. This high dosage did not control
the larger caterpillars.

A dust mixture of 15/0" toxaphene,
5% DDT plus 40% sulphur controlled
only half of the infestations.

Sprays vs. Dusts
In two 1958 experiments, good com-

mercial control of the cotton leaf perfora-
tor was obtained with the following dust
formulations, applied at the rate of 30
pounds per acre: 5% Dilan; 5% Sevin;
5 /o Malathion; 15% Toxaphene - 5%
DDT - 40% sulphur.

Previous work has shown that sprays
are slightly more effective than dusts con-
trolling cotton leaf perforators. In 1958
salt -marsh caterpillars seldom attacked
cotton fields that had been severely in-
jured by the cotton leaf perforator.

During 1957, spider mites on cotton in
the Litchfield Park area were difficult to
control. Experiments on sugar beets
showed that this spider mite is resistant
to demeton (Systox) and other organic
phosphate materials.

Preliminary 1958 experiments showed
that Aramite and Kelthane controlled
this spider mite on cotton, but that the
control was not as good as that previously
obtained with demeton (Systox) before
the mite became resistant to it.
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Soil Compaction
A Limiting Factor in Production

W. H. Fuller
Department of Agricultural
Chemistry and Soils

With the recent intensification of farm
practices, soil compaction has become
more prominent as a limiting factor in
economical crop production. Means of
greater production such as new fertilizer
practices, new insecticide use, new crop
varieties, irrigation and drainage combine
to focus more and more attention on the
need for correction of compaction in
soils. Traffic over farm land not only is
greater in amount but is heavier than ever
before.

Efforts to prevent or correct soil com-
paction have been almost wholly disre-
garded in the intensified effort to increase
crop yield. This neglect is due partly to
the difficulty in detecting and measuring
soil compaction and partly to the lack of
knowledge of corrective methods that
may be incorporated in existing farm
practices.

A reduction in total pore space of as
little as 10 percent adversely affects crop
production. Still further reduction to 20
percent will eliminate growth of some
crops altogether. Hard spots in alfalfa
fields, for example, have been found to
have 20 percent less pore space than the
surrounding soil.

Limiting Factors
Compaction is responsible for limiting

many conditions in the root environment
that are essential for plant growth. Some
of the adverse conditions in the soil as-
sociated with soil compaction are:

1. Reduction in pore space. (See pho-
to.)

2. Reduction in water penetration.
3. Reduction in air movement; oxy-

gen becomes limiting.
4. Reduction in size of soil aggregates

or structures.
5. Reduction in root penetration.
6. Reduction in feeding area or root

room. Root room is as important to a
plant as pasture area is to cattle.

7. Reduction in microbiological activ-
ity. Microorganisms, like plants, must
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have air and water to live. Decay of crop
residues such as straw is slow.

Corrective Measures
Some corrective or preventive measures

for compaction of soil are listed as fol-
lows:
Tillage Practices

1. Eliminate as much traffic with
heavy implements as possible.

2. Work the soil at a proper moisture
content. Very wet soils compact more
readily than dry soils.

3. Fine textured soils should not be
subjected to pulverizing action by tillage
implements when dry. Such treatment
breaks the soil structure into a fine pow-
dered condition which retards water in-
take. When such soil is wetted, it settles
into a dense mass of a high degree of
compaction.

4. Break up the soil below compacted
layers when preparing a seed bed.

5. Deep plow when compacted layers
are deep and when soils are layered in
different textures.

6. Knifing or chiseling has been used
to break up compact layers.
Organic Matter

Return as much crop residue to the soil
as possible providing it does not carry
disease.
Crop Rotation

Certain deep rooted crops assist in get-
ting air and water to a deeper depth than

Cochise County
Mon., Tues., and

Wed., 6:55 a.m. -KAWT, Douglas

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

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

Greenlee County
Sat., 10:30 a.m. -KCLF, Clifton
Thurs., 9:30 a.m. -KCLF, Clifton

Maricopa County
Mon. thru Sat., 5:55 a.m.-

KRUX, Phoenix
Thurs., 12:45 p.m.- KTAR, Phoenix
Sun., 8:45 a.m. -KOY, Phoenix

Pinal County
Mon. thru Fri., 6:45 a.m. & 9:20 a.m.

Also Sat., 7:30 a.m.-
KCKY, Coolidge -Casa Grande

Mon. thru Fri., 6:55 a.m. & 9:30 a.m.
Also Sat., 12:30 p.m.-
KPIN, Casa Grande

Yavapai County
Mon., Wed., and Fri.,

6:10 p.m.- -KYCA, Prescott
Mon., Tues., and Fri.,

12:15 p.m. KNOT, Prescott

Yuma County
Mon. thru Fri., 6:30 a.m. -

KYUM, Yuma
Mon., 6:35 a.m.-

KVOY, Yuma

El Programa Mexicana
A weekly farm and home program

broadcast in Spanish by Stations KEVT,
Tucson; KVOY, Yuma; XEXW, No-
gales; and XEFH at Agua Prieta.

others. Rotate crops to prevent formation
of pressure pans in the same spot each
year. Hard spots often form in perennial
crops. These should be broken up with
a plow and rotated with crops such as
the fiberous rooted grasses.
Pasturing Cattle

If it is necessary to pasture crop land,
it is most desirable to have the soil dry.
Animal hoofs compact soils.

Effect of soil compaction on cotton
roots. Left, Compacted soil layer 4 to 6
inches below surface. Right, Normal root
in soil where no campaction exists.



How About

A Career in Poultry Science?

The poultry industry in the United
States is as modern as the airplane. And
like the airplane, its commercialization
has resulted from technological improve-
ments.

The systematic development of poultry
science was aided by nutrition research,
scientific breeding programs, efficiency of
production, improved methods of prepa-
ration and packaging and the perfection
of mammoth incubators and brooders.
The consequence of this tremendous
growth has been a continuous demand
for students with scientific training in
poultry.

Many Opportunities
Opportunities for employment may be

found in the poultry feed industry, proc-
essing and marketing, hatchery business,
veterinary service, journalism, poultry
farming, poultry equipment, biologies,
agricultural extension, teaching and other
types of public service.

The term public service refers to em-
ployment by an agency of the govern-
ment. These include federal, state, prov-
ince, city and county governments as well
as college, university and local school
boards.

The positions cover poultry inspection
and grading, the national poultry im-
provement plan and teaching. Frequently
the applicant must take a Civil Service
examination to qualify for a job in the
first two categories whereas in the latter

the applicant must have a high scholastic
rating.

More than 62 percent of the total feed
manufactured in the United States is
poultry feed. There are approximately
six thousand feed manufacturers in this
country who produce formula feeds un-
der their own brands. Since the feed in-
dustry is diversified in the types of serv-
ice it performs for the poultry industry,
there is a wide variety of opportunity for
poultry graduates. These opportunities
will cover the fields of sales and service,
research promotion and advertising, pro-
duction and financing.

College trained men are needed in
large numbers to handle the many key
positions that exist in the processing and
marketing fields. The broiler industry is
relatively new and owes its growth to the
science of nutrition and the application
of automations to the dressing, packaging
and marketing processes.

To further the egg and poultry indus-
try, scientifically trained personnel are
needed to design, develop and maintain
the equipment necessary to help the in-
dustry continue its leadership in the field
of food manufacturing.

Hatcheries Are Larger
The hatchery business is an important

part of the modern poultry industry. The
trend today is towards larger hatcheries
and also to the breeder -hatchery. Large
organizations maintain a staff of geneti-
cists, probably with each member holding
at least a Master of Science degree in
genetics. The sales and service depart-
ments of these hatcheries are large be-
cause most of them rely on service to sell
the chicks.

With the rapid growth and expansion
of poultry production, the veterinarian
has a true and needed place. Much re-
search is still needed and the application
of this research to the flock is necessary.
The information is then used in the de-
velopment and distribution of va:cines,
drugs, disinfectants and similar products.
Any of these fields offer great oppor-
tunities.

For those who have, along with an in-
terst in poultry, a liking for writing, there
are many opportunities in editorial and
advertising work, although this is a field
of employment which not many students
consider when they enter college. There
are approximately a dozen magazines re-
lated directly to poultry and there are at
least four or five times that number of
advertising agencies, and perhaps ten
times as many manufacturers who want
men with this combination of training

M. W. Pasvogel
Department of Poultry Science

for their advertising, promotion and pub-
lic relations departments.

The equipment industry, supplying and
servicing the poultry business is a multi-
million dollar enterprise. Well trained
engineers are always in demand.

Antibiotics Open New Fields
The use of antibiotics for poultry has

opened up a whole new field. Several
firms produce and distribute biologics
needed to maintain the health of poultry
under modern commercial conditions.
Highly trained people are employed in
research and in manufacturing the chem-
icals used in this field.

In addition to poultry farming, agricul-
tural extension work continues as a prom-
ising field of endeavor. In 1957, probably
no other phase of public service work
with poultry had so many unfilled posi-
tions for qualified applicants. A well
trained poultry science graduate is
equipped with knowledge found in all
of the basic or fundamental sciences. His
opportunities for employment in scien-
tific agricultural fields are unlimited.

January
7-10--Arizona National Livestock

Show, Phoenix.
14 -15 -8th Annual Dairy Industry Con-

ference, U of A Campus.
17 -4 H Club Dairy Heifer Sele:tion

Day, Tempe.
19- 23- Extension Service Annual Con-

ference, Student Union, U of A.
21 -2nd Annual Fertilizer Confer-

ence With Industry, Student Un-
ion, U of A.

28- Arizona Poultry Federation Meet-
ing, Arizona State University,
Tempe.

February
6- 7- Annual Meeting Arizona Cattle

Growers Assn., Yuma.
10- Annual Meeting of Arizona Crop

Improvement Assn., Westward
Ho Hotel, Phoenix.

28- National 4 -H Club Week.
March

1- 7- National 4 -H Club Week.
2 4- Western Experiment Station Di-

rectors' Meeting, Berkeley, Calif.
12 -15- Southern Arizona International

Livestock Show, Tucson.
21- Annual FFA Field Day, U of A

Campus.
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Control

Cantaloup

Powdery Mildew

Robert B. Marlatt
Ross M. Allen
Robert T. McKittrick

Plant Pathology Department

-
Powdery mildew spots on the under-

side of a cantaloup leaf.

During the past four years, cantaloup
vines have been dusted and sprayed with
various fungicides in attempts to find the
best chemical control for powdery mil-
dew. Karathane is still the best of all the
materials tested. It controls mildew and
does not harm the vines when used at the
recommended rate of 30 to 35 pounds
per acre. The only time plants were in-
jured by Karathane in the test was at an
unusually high rate of 80 pounds per
acre.

Since Karathane is the best material,
our next questions are: What is the low-
est effective concentration ? How often
must it be applied ? Can we increase
yields by controlling powdery mildew ?

In 1957 and 1958, mildewed vines in
Yuma Valley were dusted with 1/2% and
1% concentrations. These were applied
at two different intervals as soon as pow-
dery mildew appeared. Some plots were
dusted weekly and others received appli-
cations every other week. Vines which
were treated weekly received four appli-
cations; only two bi- weekly dustings were
made. Some control plots were not dusted
and others received inert materials with
which Karathane is usually mixed.

Lower Rates Are Sufficient
The controls were severely diseased by

powdery mildew but all plots that were
dusted with Karathane had significantly
less disease. Fortunately for cantaloup
growers, the lower concentration and the
less frequent application proved to be
adequate. Dusting with 1/2% Karathane
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every other week controlled mildew just
as well as 1% applied weekly.

Yields of marketable fruit were re-
corded throughout the season. Since
jumbo sizes 27, 36, and 45 per crate are
generally preferred, yields of these sizes
were compared. Plots dusted bi- weekly
with 1 /2% Karathane yielded significantly
more of these desirable sizes than did the
other treatments.

For best powdery mildew control,
plant a cantaloup variety that has some

disease resistance. Powdery Mildew Re-
sistant No. 45 will resist one of the races
of mildew found in our desert areas. In
case the second race begins to infect your
crop, apply a 1/2% Karathane dust every
other week until the disease stops spread-
ing.

During very hot weather, mildew
spread often slows down so that chemical
control can be discontinued. Don't dust
until mildew infections appear in your
fields.

Nutritional Responses of Lemons
On the Yuma Mesa

D. R. Rodney
Department of Horticulture

Previous experiments concerning the
nutrition of citrus trees at the Yuma Mesa
Experiment Station have involved trees
growing on silted soil. (The term silted
soil refers to soil having a layer of silt on
top of the superstition sand as a result of
irrigation with silty water from the Colo-
rado River before the completion of
Hoover Dam.) In all such experiments,
there has been no response to applica-
tions of any nutrient elements except
nitrogen.

The data, here reported, are from Lis-
bon lemon trees growing in Superstition

sand with no silt layer on the surface. The
trees were planted in 1954 and since
1955, certain trees have received different
amounts of nitrogen fertilizer, including
1 lb., 21/2 lbs., and 4 lbs. of nitrogen per
tree per year, applied as ammonium sul-
fate. Some trees at each level of nitrogen
have received two pounds of P205, per
tree (applied as treble super phosphate),
some have received manure at the rate of
ten tons per acre and some have received
both P20, and manure.

The trees have not yet reached maxi-
mum production, but the yields in the
past three seasons have consistently
shown the effects of the various treat-
ments.

The average yield per tree in 1958, re-
corded as number of fruits, is presented
graphically on Page 12. The yield given

(Please turn to Page 12)



Herbicides
Supplement Good Farming Practices

K. C. Hamilton
Department of Agronomy

Herbicides have become increasingly
important in the agriculture of the United
States since World War II. Their role in
agriculture is reflected in the annual pro -

duction of 60 million pounds of herbi-
cides which were not available 13 years
ago, but now treat approximately 30 mil -1 lion acres of crop land annually.

Why have herbicides been accepted so
readily ? Because they often control weeds
where other methods fail. Prolonged
periods of rainfall in cotton or corn pro-
ducing areas frequently prevent the use
of mechanical cultivation to control

weeds. Soil applications of herbicides be-
fore the rains control most annual weeds
which usually develop under such condi-
tions.

The use of herbicides is often the
cheapest method to control weeds. In
vegetable production, for instance, the
use of selective herbicides is far cheaper
than hand weeding to control annual
weeds.

Supplement Good Farming
Herbicides are being used to supple-

ment rather than replace good farming
practices. The availability of effective
herbicides should not cause the grower to
be less dependent on crop rotations and
proper crop management practices. In a
few crops it is possible to control weeds
through the proper use of herbicides and
eliminate mechanical cultivation.

Certain herbicides control weeds better
than mechanical cultivation, yet they have
been used mainly to supplement cultiva-
tion. Research by the Arizona Agricul-
tural Experiment Station cooperating with
the Agricultural Research Service of the
U.S. Department of Agriculture has
shown that spot
will control Johnson grass growing in
cotton fields, and that monuron and diu-
ron will control annual weeds after cotton
layby. The wide usage of these herbicides

in Arizona has supplemented but not re-
placed either the hoe or the mechanical
cultivator.

Other herbicides used in field crops in
Arizona are 2,4 -D for the control of
broadleaved weeds in small grains and
sorghum, and DNBP for the control of
broadleaved weeds in alfalfa. In vegeta-
bles, the following herbicides are used to
control annual weeds : (1) CDEC in let-

tuce and celery; (2) NPA in melons; (3)
DNBP, sulfuric acid, and KOCN in
onions; and (4) selective petroleum oils
in carrots.

New Products Tested
Herbicides are being tested for use in

other crops : dalapon for use in alfalfa
and sorghum; and diuron for use in cit-
rus. New herbicides and new formula-
tions of herbicides are being tested each
year and a few appear promising for use
in Arizona, such as simazin for weed
control in corn. Granular formulations of
certain herbicides may prove more effec-
tive than liquids for specific uses.

Increasing amounts of herbicides will
be used in the futúre but seldom will
their use replace good farming practices.

Nutritional Responses of Lemons

(From Page 11)
for each treatment is an average for 10
trees. By comparing the bars in the N1
series with those in the N2 and N3 series,
it becomes evident that yields at the N2
level of nitrogen application are higher
than those of the corresponding treat-
ments at either the N1 or N3 levels.

The highest yielding treatment is N2
PM; so apparently the N2 level of nitro-
gen application (21/2 lbs. of N per tree
per year) plus that in the manure appli-
cation (10 tons of manure per acre) is
approximately the optimum amount of
nitrogen for trees of this size (5 years of
age).

A comparison of the N1, N2, and N3
bars reveals that when nitrogen alone was
supplied to the trees, the higher rates in-
creased the yield only a small amount
over the N1 rate. This indicates that some
factor other than nitrogen was limiting

the yield.
That the limiting factor was probably

phosphate is shown by the relatively
large increase which occurred when phos-
phate was applied in addition to nitrogen.
These yield increases for treatments N1P,
N2P, and N3P were 124 %, 128%, and
110% when compared with their respec-
tive nitrogen treatments, N1, N2, and N3.

The application of manure to the trees
also resulted in large increases in yields
(N1M, N2M, and N3M) since it sup-
plied phosphate as well as additional
nitrogen and other nutrient elements.

These trees are only four years of age;
so their nutritional requirements may
change as they continue to grow and pro-
duce larger amounts of fruit. But under
the conditions of this experiment, Lisbon
lemon trees on Rough lemon rootstock,
growing in Yuma Mesa Superstition
sand, given increased yields as a result of
phosphate applications.
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Yields of Lisbon Lemon Trees
in 1958 as affected by rates of
nitrogen, phosphorous and ma-
nure applied.
Ni 1 lb. Nitrogen per tree per year
N2 21/2 lbs. Nitrogen per tree per year
N3 4 lbs. Nitrogen per tree per year
P 2 lbs. P205 per tree per year
Manure 10 tons per acre
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