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New Tools Require New knowledge
It was something the hired man said

years ago, back on the farm:
The small boy was trying to direct his

new puppy dog - to lie down, to follow,
or to stay near the doorstep and not fol-
low his young master down the lane.
The boy was having no success.

The man watched awhile, then said:
"Boy, you've gotta be smarter than the
dog in order to teach him anything."

Agriculture, in the past 25 years, has
acquired a number of new servants, new
tools, new techniques and devices. And
like the small boy, we in agriculture to-
day must be smart enough, trained well
enough, alert enough to the need for new
skills, to manage these new acquisitions.

Grandfather, reading about those crazy
Wright brothers at Kitty Hawk, never
dreamed that the airplane would become
an accustomed workhorse for agriculture,
helping control weeds and insects, and
also spreading fertilizer and seeds over
vast rangelands and forests.

George Eastman, in Rochester, New
York, contriving a simple shutter cam-
era, never dreamed of the multi -million
dollar use of photography in exploring
for new knowledge about plants and ani-
mals, giving us pictures of all their parts,
inside and out, moving or in color or
both.

To come down to a more recent date,
U. S. pilots flying their secret mission to
Hiroshima in 1945 could not foresee
that some day the magic of the atom and
radio -activity would enable a plant scien-
tist to tell how much of a fertilizer placed
in the soil would be taken up by a crop
plant, and how rapidly, into which plant
parts and how it would be utilized after
it got there.

Chemistry has marched from the test
tube to the growing fields of food and
fiber crops a billion dollar business in
helping crops grow, curbing their ene-
mies, even making certain plants put out
more leaves and other plants drop their
leaves, at man's whim.

There has been an explosion in agri-
cultural production since the dusty, hun-
gry 1930's, as new learning has been
utilized by agriculture. It has enabled
fewer people than ever before to feed
more people, and feed them better than
ever before in the history of mankind.

Young men, looking toward college
next fall and a career later on, might
well explore this most exciting and re-
warding field of agricultural science.
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r Stimulators Can Speed Growth, But

Root Development May Lag Behind

J. R. Kuykendall
Horticulture Department

The new plant growth promoting sub-
stances, gibberellins, are considered by
many authorities to be the most impor-
tant discovery in horticultural research
since the advent of 2,4 -D. Gibberellins
are extracted from a fungus and manu-
factured in the same way as the anti-
biotics used in modern medicine.

The primary effect of treating plants
with gibberellins (gibberellic acid is one
of about six gibberellin -like materials) is
that of stem cell elongation. These ma-
terials stimulate growth when applied at
concentrations of 10 to several hundred
parts per million without causing any
deleterious effects to the plants. This is in
contrast to other synthetic growth regu-
lators such as 2,4 -D which can only be
used in a narrow range of concentration.

Variety of Effects
In addition to stem elongation, treat-

ment of plants with gibberellins has been
reported to induce earlier flowering in
annual plants, break dormancy where this
is caused by cold weather, and hasten
germination of many types of seed.

In experiments at the University of
Arizona a number of bedding plants
were treated with sprays of gibberellic
acid to learn if the material would cause
earlier flowering. Sprays of 100 and 200
parts per million of gibberellic acid, ap-
plied three times at weekly intervals, had
only a slight effect on elongating the
stems of stocks and snapdragons and did
not cause earlier flowering.

On the other hand, in the case of
petunia, calendula and pansy, three sprays
of gibberellic acid caused the treated
plants to flower from 10 days to two
weeks earlier than untreated control
plants. This particular effect on petunia
is illustrated in the photograph, where
treated plants are in full flower and have

OUR COVER PICTURE shows
dwarf beans, comparing those
where seed was soaked 24 hours
in gibberellic acid with the slow-
er growth of those soaked 24
hours in water.
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CITRUS SEEDLINGS, at left,
sprayed with gibberellic acid
shot upward rapidly, but their
root growth was much poorer
than that in seedlings, shown at
right, not given gibberellic treat-
ment.

slightly elongated sterns compared with
the shorter untreated plants which were
not yet flowering.

Seeds Germinate Quicker
Another effect of gibberellic acid

which is being investigated is that of
accelerating seed germination. Seeds of
dwarf beans soaked for 24 hours in a
solution of gibberellic acid germinated
from four days to a week earlier than
seed which was soaked only in water.
Our cover picture shows how seedlings
from seed treated with gibberellic acid
are four to five times taller than those
which are just emerging from untreated
seed.

In addition to some of these interest-
ing and perhaps beneficial effects of gib-
berellic acid, we have been watching for
effects which might not be so advantage-
ous. In some of the bedding plants it was
noted that plants sprayed with gibberellic
acid had a lighter green foliage than the
untreated plants.

BELOW, Petunia plants not
treated and sprayed with gib-
berellic acid.

Root Growth Deficient
In many instances increased growth

above ground resulting from treatment
with gibberellic acid has been at the
expense of developing a normal or ade-
quate root system. This is illustrated in
the photograph of citrus seedlings, two
of which were sprayed with gibberellic
acid. The above ground portion of treated
plants is several times taller than the
untreated plants, but the root systems on
treated plants are much smaller than those
of the untreated plants.

Currently we are experimenting to
learn the effects of gibberellic acid on
deciduous fruit trees, on cantaloup and
on grape vines. Some of our preliminary
experiments and reports from other lo-
calities indicate the possibility of using
gibberellic acid to break the dormancy
of deciduous fruit trees which have not
received a sufficient amount of winter
chil ling.



BLOAT
An Old Problem
Still Unanswered

E. S. Erwin
Animal Science Department

Bloat in cattle and sheep is not new.
Unlike the jet plane, rockets, guided mis-
siles, or feed additives, it is not a product
of this generation. History indicates that
bloat has been recognized as a livestock
problem since approximately 60 A.D.

Now, after some 1900 years of trial
and error experience plus study, its cause,
prevention and cure are still debatable.
Perhaps we have given too little atten-
tion to the fundamental mechanism of
the cow and of the rumen micro-
organisms ( ''bugs '') that inhabit the
paunch. Years ago W. D. Hoard, pio-
neer dairy journalist, made the profound
statement that "The darkest place in the
world is the inside of the cow." Recent
advances have made this statement void,
but we still deal with the bloat problem
as if the light was a bit dim.

Her Tummy is a Silo
The cow does not digest feed alone.

She has the help of the "bugs" in her
paunch. Digestion is by fermentation,
and large amounts of gas are produced.
Normally the animal eliminates the gas
by belching. If the belching mechanism
fails, the gas accumulates in the rumen
and bloat occurs.

Bloat may occur in various degrees of
severity and is of several types. True gas
and stable foam are terms used to de-
scribe two general types of bloat, but
most cases have some of each type of
gas. The stable foam terminology is a
relatively new term used to describe the
condition of gas bubbles adhering to each
other like soap suds. This type of more
or less stable foam is not eliminated by
belching or by canula and trocar.

Various 'Cures' Tried
Many materials have been used, with

varying degrees of success, to break up or
prevent stable foam formation in the
paunch. Included in this list are kero-
sene, turpentine, household detergents,
silicones, penicillin and fats.

The use of penicillin to prevent bloat
originated from basic research which in-
dicated that the antibiotic prevented the
sudden growth of undesirable "bugs"
that were guilty of the foam formation.
The use of penicillin -salt mixtures (free -
choice) for cattle has been proved help-
ful in bloat control in some areas of the
United States. However, studies in other
areas have shown that penicillin loses its
effectiveness after a short period of time.

Arizona Experiment
Station Studies

In 1956 -57 the Department of Animal
Science conducted a bloat study in which
steers were fed freshly chopped alfalfa- often a potent bloat producer - to-
gether with 2.5 pounds of dry roughage
per head daily. The steers were also fed
two levels of barley (4.1 and 6.8
pounds) and two levels of barley with
tallow (.75 and 1.25 pounds) per head
daily. Other animals were fed no grain
or tallow and served as controls.

During a 56 -day period a total of 573
cases of bloat were recorded with 60
steers. The severity of the bloat was re-
corded as type 1, 2, 3, or 4; number 4
being death resulting from bloat. The
graph shows that tallow not only re-
duced the incidence of bloat but also
that bloat produced in the tallow -fed
steers was mild and of less economic
importance.

Studies elsewhere in the United States
as well as in New Zealand have also
shown that fats and oils are effective in
bloat control. Other "bloat preventa-
tives" previously mentioned - such as
silicones and penicillin - do not add to
the nutrition of cattle, whereas fats pro-
vide energy. The steers that were fed
tallow, in the Arizona study, gained 0.25
pound per day faster than those fed only
barley, and 0.6 pound faster than the
cattle given no supplement.

More Research Justified
Tallow feeding may not be the final

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

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

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

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

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

Pinal County
Mon. thru Fri., 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

answer to bloat prevention, for more
work needs to be done to determine bloat -
producing mechanisms before we can be
sure that any preventative will be effec-
tive in all cases. An estimated $40 to $45
million annual loss to livestock produc-
tion in the United States has been at-
tributed to bloat. However, only slightly
more than one one -thousandth of that
amount of money is currently being spent
in bloat research.

Bloat research is expensive because of
loss of animals and high labor costs. The
Arizona Experiment Station will continue
its research on the green -alfalfa -chop
bloat problem. Progress has been slow
but results are promising.
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Disease Resistance

In Lettuce Sought

By Plant Breeders

R. E. Foster

Horticulture Department

The vegetable breeding program di-
rected by the Horticulture Department
of the University of Arizona may provide
the answer to several lettuce disease prob-
lems. Resistance to common lettuce mal-
adies is considered an important part of
vegetable breeding work conducted for
the benefit of Arizona growers.

Spring lettuce in Arizona is plagued
with very serious diseases. Two of these
are of different types but both severely
affect market quality and in many cases
prematurely terminate harvesting of fields.

Downy mildew is a disease caused by
the fungus, Bremia lactucae Regel. It is

similar in many respects to mildews
found on onions and cabbage. Downy
mildew infections on lettuce cause pale
yellow to brown spots on leaves, thereby
reducing market value.

Difficult to Treat
This disease may be controlled by ap-

plying zineb or copper. However, it is
very difficult to apply these materials
thoroughly and frequently enough to get
complete control and the program is ex-
pensive. Downy mildew could be found
in nearly every field of spring lettuce in
Arizona this year.

Tip burn is a disease for which no
definite cause is known. The disease ap-
pears as a browning of the margins of
head leaves.

It . may occur on any leaves within the
head, making the crop practically worth-
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SEVERE TIP BURN lesion on
inner leaf of lettuce head. This
type of injury may extend
through the entire head.

less. Slime bacteria develop readily in
affected tissue increasing losses in ship-
ment and storage. No known measures
can be applied to control the disease.

Breeding for Resistance
Recognizing the serious nature of tip

burn, University of Arizona horticultur-
ists six years ago began a program to
develop lettuce strains resistant to the
disease. Breeding stocks of good horti-
cultural type were checked and individual
plants were selected.

At one stage in the program over 400
different lines were evaluated by exam-
ining all heads in the fields, leaf by leaf.
If tip burn was found, the entire plant
was discarded. If heads were free of the

of those plants were al-
lowed to grow for seed production.
Progress was slow.

At present five strains have been de-
veloped which show good resistance to
tip burn. Further selection while in-
creasing seed will make these varieties
valuable for spring lettuce production in
Arizona.

U.S.D.A. Helps
Patient search by U.S.D.A. plant

breeders* for downy mildew resistance
revealed a character for apparent im-
munity to mildew in the southwest. After
preliminary work, several strains of non -
heading lettuces were furnished to the
University of Arizona for breeding stock.

An extensive program is now in prog-
ress to transfer the downy mildew re-
sistance to heading varieties. The tip
burn -resistant lines are being crossed
with mildew- resistant strains to get ac-
ceptable varieties adaptable to Arizona
conditions and resistant to both these
diseases.

Breeding is done by hand and under
magnifying glasses in the greenhouse.
As an aid to this work the new hormone,
gibberellin, is used to make lettuce flower

*T. W. Whitaker and G. W. Bohn, U.S.
D.A. Hort. Field Sta., La Jolla, Calif.

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

El Programa Mexicana
A weekly farm and home program
broadcast in Spanish by Stations
KEVT, Tucson; KVOY, Yuma;
XEXW, Nogales; and XEFH at Agua
Prieta.

quickly. This permits more generations
of crossing than otherwise possible. Test-
ing of new resistant types will be done
in cooperation with the university's
Plant Pathology Department.

Rib Discoloration Resistance
Rib discoloration, another disease, is

receiving attention in a program similar
to the one for tip burn. Some resistance
has been found, but new strains are not
perfected enough to be of commercial
importance.

Resistance to lettuce virus diseases has
not been found. However, for the new
Arizona strains and other desired vari-
eties of lettuce, plans have been devel-
oped in the breeding program to produce
seed with very low virus content for
effective mosaic control.

BELOW, Downy Mildew of let-
tuce leaf. Spores of the fungus
can be seen.
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New Dairy Research Center
7dae4 Pitacticai
Veer ífEaa í{ttxctetéete

veas R. Smith
Dairy Science Department

The University of Arizona's recently
completed Dairy Science Research Center
features corrals in a unique layout with
a modern equipped milking barn, calf,
bull, and maternity pens plus some mod-
est facilities for research. The center is
located on a 10 acre plot on Allen Road
just east of Campbell Avenue in Tucson.

The corral layout at the center is in
the shape of a half wheel or fan. The
hub is formed by a circular lane and
holding pen adjacent to the milking
parlor. Six corrals extending out from
this hub roughly form a half circle. In
dry lot feeding with large herds common
to the Southwest, this type of corral ar-
rangement reduces time and labor in the
milking operation.

Saves Man Hours
In a conventional rectangular or square

corral layout, some of the corrals are a
quarter of a mile or more from the milk-
ing barn. A recent U. S. Department of
Agriculture survey showed as much as
one -third of an operator's time was spent
in driving cattle to and from the milking
parlor.

In a half wheel layout, each corral is
equidistant from the milking barn. The
herd can be checked or observed much
more readily from the half wheel layout.
Standing in the holding pen, the herds-
man can observe unusual behavior of a
cow in any one of the corrals. In the
conventional layout of corrals, to make a
similar observation may require walking
half a mile. Also, for lanes in a rectangu-
lar arrangement extra fencing and space
are required that are eliminated in the
half wheel design.

Even Shade Pattern is Planned
The corrals each accommodate 25 cows,

allowing 400 square feet per cow. Shades
in the corral are 10 feet high and 16 feet
wide. Each cow has 40 square feet of
shade space. The shades are oriented
north and south so that the shade pattern
changes from morning to night. Conse-
quently, the area shaded each part of the
day is dried by exposure to the sun
sometime during the same day.

Gates and lanes from the milking barn
are arranged so that cows moving from
the milking barn return to the corral
from which they came. Or, if the cow
needs to be retained for some type of
treatment, she can be shunted into a
holding pen to one side or the other of
the milking barn.

Feed bunks for the feeding of rough-
age are on the perimeter of the circle.
With this type of an arrangement there
is a minimum distance to travel in the
process of feeding. The feed bunks are
in a straight line for two adjacent cor-
rals. Then between those banks and the
ones for the next two pens there is a jag
or indentation between the corrals. This
jag allows room to maneuver a tractor
when moving from one set of corrals to
another in cleaning off the concrete plat-
forms.

One Watering Control
Three watering troughs set in the

fence lines between corrals provide drink-
ing water for the cattle. A unique feature
of the watering system is a master float
valve in the holding pen that regulates
the water level in all three troughs. If
the float valve sticks, the water troughs

ABOVE, layout of Dairy Science
Research Center. A, fan - shaped
corrals; B, milking parlor, milk -

room, office, lab and students'
quarters; C, calf pens and experi-
mental barn; D, maternity barn;
E, bull pens; F, site of future
trench silos; G, herdsman's resi-
dence.

will not overflow. Overflow water from
the master valve will flow into the sewer
line from the holding pen. This type of
arrangement prevents a mudhole around
each trough which could occur if each
trough had its individual float valve
which could get stuck.

On the south side of the milking barn,
steps lead up to an observation platform
over the cow exit. Spectators may ob-
serve the milking operation from above
without disturbing the cows during
milking.

Dessert in the Parlor
The milking parlor has three elevated

walk- through stalls on each side to ac-
commodate six cows at a time. While in
the milking barn the cows are fed con-
centrate automatically from a small hop-
per above each stall. The concentrate is
moved from a large outside storage bin
by means of a conveyor.

From any one of the six milking ma-
chines the milk flows into a glass weigh
jar, then is released into a 1,500 gallon
cold wall holding tank where the milk is
cooled almost immediately to 40° F. Aft-
er each milking the milking machines
and pipeline conveying the milk to the
cooling tank are washed automatically
merely by pressing a button.

Includes Office, Laboratory
Separated from the milk barn and

milk room by a breezeway is an office,
laboratory, and student quarters building.

(continued on next page)
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Constant Research Seeks New

Grasses, Legumes for Southwest

L. P. Hamilton

Department of Agronomy and
Range Management

One of the kinds of research being
carried on at the University of Arizona
deals with introduction of new plants
from foreign countries or the improve-
ment of species already in use.

The U. S. Department of Agriculture
maintains a branch plant introduction
center at Tucson as one of the functions
of the University of Arizona plant ma-
terials center. Although plants of all sorts
that may have economic value are tested,
emphasis thus far has been on forage
grasses and legumes.

In addition to their study of foreign
introductions, plant scientists at the plant
materials center keep a sharp lookout for
promising strains of native species. These
are brought to the center and propagated
either by seed or vegetatively. The in-
creases thus obtained are finally . field -
tested in cooperation with the Soil Con-
servation Service to see how they will
respond under actual field conditions.

Selection of Blue Panic
A number of grasses have been select-

ed for Arizona propagation in this way.
Blue panic, a highly productive forage
species, is one of these. This grass, native

to India, was only a promising row in
the nursery at Tucson in 1937. Farmers
have increased the seed from this original
row until today it has been planted on
thousands of acres in Texas, as well as
on less extensive areas in Arizona and
New Mexico.

Its value in well fertilized, irrigated
pastures is likewise recognized. A per-
ennial grass, it does not need to be re-
planted every year. Although rather
coarse, it is well liked by cattle. Unlike
Johnson grass, it has never been known
to poison livestock through the develop-
ment of prussic acid.

Another introduction that shows a
great deal of promise is an early- growing
Moroccan Harding grass. This grass
promises to produce an abundance of
spring forage in irrigated pastures. It re-
sponds particularly well to fertilization
and is a heavy producer under the right
combination of fertilization and irriga-
tion. Studies are currently under way to
compare this grass with promising new
strains of Alta fescue that have recently
been brought in from Israel, Uruguay and
other countries.

New Range Grasses and Legumes
Range forage grasses are the primary

concern of the center. Creeping drop -seed
from South Africa is an example. This
plant has been field -planted near Here-
ford, Arizona, where its Bermuda -like
growth is spreading over a denuded dry-

(continued from previous page)

The office will be used for the keeping
of breeding and production records and
other records connected with research
work. The small laboratory will be used
in processing semen, blood and in mak-
ing chemical analyses for experimental
work. Quarters for two students are for
boys employed by the department in car-
ing for the herd or working on research
projects.

The calf quarters are south of the
milking barn. There is only space enough
in these facilities to handle the calves
until they are six months old. At a 90°
angle and connected to the calf quarters
is an experimental barn. This has a con-
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crete floor and stanchions for 24 cows.
The structure is used entirely for experi-
mental work. East of the experimental
barn are 10 maternity pens. These are
enclosed with a chain link fence and the
shade is of the same design as used in
the corrals.

Design is Basically Practical
Two bull pens are located at the south-

east end of the plot. Bulls kept in these
pens will be used almost entirely for
experimental purposes.

The basic design of this unit can be
adapted by the commercial dairyman. In
addition to a unit for practical manage-
ment, the few extra features provide
excellent research facilities.

land slope. Climatic conditions at Tucson
do not seem to favor satisfactory seed
production, but it has set seed satisfac-
torily near Snowflake in northern Ari-
zona.

Cold- tolerant early- season grasses suit-
ed to the summer rainfall areas in cen-
tral and northern Arizona are scarce.
Karoo grass appears to be such a grass.
The plant materials center is testing this
leafy African grass and numerous native
strains near Snowflake. Plants not suited
to southern Arizona are tested at this
Snowflake location with the help of
Irving Gibson, a Snowflake rancher.

Needed - A Dryland Alfalfa
Another important phase of plant re-

search at the center has to do with dry -
land alfalfas. The development of a dry -
land alfalfa that would grow in mixture
with grass on our ranges would do much
to increase the quality of range forage.
A number of alfalfas have been intro-
duced from the Middle East and are be-
ing grown in a 14 -inch rainfall area on
the Page Ranch near Oracle. Some of
these have survived the drouth of two
years ago and appear promising. They
are being maintained at the center along
with new ones still being tested.

Seedbed Preparation
Development of seeding methods

which will result in more dependable
stands on the range is often as impor-
tant as the grasses that are used. Various
methods of water conservation to accom-
pany seeding, control of annual competi-
tion, seed placement and fertilizer ap-
plication are studied as a part of the
research program.

BELOW, Blue Panic grows in a
depression where it receives a
little runoff water.



RECHARGE WELL near Beardsley. Pump
is delivering water to well from lateral at
rate of 1,400 gallons per minute.
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Putting the Water Back
Wete'4 Oote /(eed oa Reeluvrgroeg
De/%feted 9ui«td Z//atex Reaeweíu

K. J. DeCook and S. D. Resnick

Institute of Water Utilization

Of the 6,000,000 acre -feet of water
used annually in Arizona for irrigation,
approximately 4,000,000 is withdrawn
from ground -water reservoirs. Estimates
of annual natural recharge indicate that
only a small part of this amount is re-
plenished to ground -water storage. For
example, in the Upper Santa Cruz Basin
the net loss from underground storage
for the period 1947 -51 has been estimated
by the U. S. Geological Survey at approx-
imately 55,000 acre -feet each year.

How can this ground -water deficit be
decreased ? One method is artificial re-
charge of surface water which otherwise
would be largely lost by evaporation or
use by desert plants.

The University of Arizona's Institute
of Water Utilization is cooperating on
current artificial recharge projects in Ari-
zona, and is conducting a survey to de-
termine other locations in the state where
such projects may be feasible.

Two Recharge Methods
There are two general methods of arti-

ficial recharge : (1) Water spreading on
permeable surfaces, such as natural stream
channels, basins, or trenches; and (2)
direct injection to underground storage
through recharge wells, shafts, or lined

pits. Recharge by spreading, for example,
is being conducted in Southern California
on a large scale. A recharge pit lined
with gravel is being used successfully in
Peoria, Illinois.

On the Texas High Plains, many irri-
gation wells have been modified to re.
ceive recharge water which accumulates
in natural depression pools during wet
weather. The accompanying diagraml il-
lustrates a typical setup for such a re-
charge- irrigation well. Silting of wells b)
the recharge water is commonly remedied
by intermittent back -pumping.

Tests on one well in Texas showed
that an initial recharge rate of 1,400 gal-
lons per minute could be restored re-
peatedly by pumping one hour Every 24
hours, although the recharge rate con-
sistently dropped to about 920 gpm2 dur-
ing the 23 -hour recharge period.

Surplus Stored Underground
Artificial recharge has been successfully

practiced at a few places in Arizona.
Periodic water injection into an irrigation
well on the Kinsley Ranch, 30 miles south
of Tucson, has been described by Schwa -
len and Shaw.3 For several years water
has been pumped at a rate of approxi-
mately 300 gpm for the Kinsley swim-
ming pool and artificial lake. An over-

'After W. L. Broadhurst, Artificial Re-
charge in the Texas High Plains: The
Cross Section, p. 3, Apr. 1957.
Gallons per minute.
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ABOVE, plan for recharge well.

flow pipe from the lake to an adjacent
well carries recharge water to the well
except during periods of pumping for
irrigation.

Maricopa County Municipal Water
Conservation District No. 1, near Phoe-
nix, is making plans to recharge flood
water and possibly tailwater from irri-
gated fields through its well system. A
short recharge test, which was made re-
cently on one well with clear water, gave
encouraging results. For further tests, the
district is installing gravity intakes on 20
or more wells.

Many Factors to Consider
Any successful program of artificial

recharge must include consideration and
resolution of many factors, such as source
and quantity of available water, methods
of desilting, relative chemical quality of
recharge water and native ground water,
characteristics of underground storage
areas, features of well construction or
spreading areas, and legal rights to the
water used. Experiments in Texas, Cali-
fornia and elsewhere have demonstrated
that artificial recharge is technically prac-
tical. Results of such work could well be
applied to conditions in Arizona as one
step toward more efficient utilization of
water.

'Schwalen, H. C., and Shaw, R. J., 1957,
Water in the Santa Cruz Valley: Univ.
of Ariz. Agric. Exper. Sta. Bull. 288, p.
100.
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THAT NEW RUG
Mildred Jensen

School of Home Economics

During the last two years the files of
consumer -advising agencies have been
bulging with questions and angry com-
plaints about rugs.

The troubles seem to center about three
factors : (1) New fibers which behave
differently from the more familiar wool,
(2) New family living habits which are
hard on rugs, and (3) A new method of
manufacture which produces look -alike
rugs in a wide variety of qualities. The
quality of rug which withstands the wear
given by a couple of quiet adults may be
hopelessly inadequate for a family with
active children and pets.

More Exposure to Light
Picture windows and window walls

flood rooms with light and sunshine such
as the closed and shuttered parlors of the
past never experienced. Rug colors have
to stand up to the greater fading action
of such strong light.

Modern families stay home more with
their family rooms and barbecues, and
even sit in one place in front of the
television for long periods - wearing out
the rug in that one spot ! We like light
colors but light colors do soil more
easily.

High labor costs and the high cost of
scarce carpet wools forced manufacturers
to find some way to produce rugs at a
price most of us could pay. They tried
new fibers. Cottons and rayons in rugs
come in beautiful colors but soil quickly.
Small rugs of these fibers can be washed,
but large ones in light colors may require
expensive professional cleaning regularly.

Nylon is Expensive
Nylon rugs wear long and radiate heat

but still are expensive. Three per cent of
nylon, the amount used in many "nylon -
viscose" rayon rugs adds little to the
wearing quality. It will take at least 20
per cent to make much difference. Saran
rugs are stain resistant, but so far dull in
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color. Acrilan is the newest fiber in me-
dium priced rugs. Its manufacturers claim
strength, resistance to soiling, and re-
silience for it.

Rugs can be made on an expensive
machine which weaves a thick, firm cloth
base of strong heavy jute, cotton or linen
threads. Carried along in this foundation
cloth are the yarns which are regularly
pulled to the top to make the surface of
the rug. Quality and price can be lowered
by making these surface yarns shorter
and further apart, or by using poorer
grades. Carpet made this way is usually
called "woven carpet."

The Needle -Tufted Rugs
Manufacturers of tufted bed spreads

and bath mats came up with a way of
making rugs on their less expensive and
faster working machinery. These "needle -
tufted" rugs have surface loops stitched
to a piece of already woven cloth. Cheap-
er grades use a thinner base and shorter
loops placed further apart. All have a
rubbery paint backing to protect the
stitches on the side next to the floor.

When the base cloth wears in holes,
the needle -tufted rug is gone. The pur-
chase of a couple extra square yards for
patching purposes is sometimes advised.
(If laid somewhere on top of the main
rug like a scatter rug, it will soil and
fade so that it will match the main rug
when a patch is needed.)

Traffic is a Factor
Rugs of poorer quality may give good

service in infrequently used rooms. The
average family living room through
which the main traffic of the house passes
is no place for anything but a very sturdy
rug. If the cost of a large rug seems
high, perhaps the now fashionable "area
rug" in a good quality is the answer.
Such rugs usually cover only the area
under the main group of furniture. They
must be chosen to make a pleasing de-
sign with the color and texture of the
rest of the floor.

In a market full of beautiful merchan-
dise but varying qualities, one should deal
with a reputable merchant. Tell him what
kind of wear the rug you seek must be
able to take. Ask questions about fiber
content, moth proofing treatments for
wool rugs, etc., and look for hang tags
or printed labels to support the sales-
man's claim. Compare different priced
rugs and see what surface yarn height
and closeness, or base cloth strength is
given for the money. Put a good pad
under the rug to prolong the life of your
investment.

Multiplying the length by the width
in feet of the rug size you wish and
dividing that total by nine gives the
square yards needed. A little waste over
that amount may be necessary because the
rug does not come in the most useful
width. A large amount over that total
usually means you are being cheated.
Reputable merchants will gladly show
you how they figure. Sizeable scraps may
be placed under the TV viewer's favorite
perch.

If the salesman guarantees the rug to
wear satisfactorily for a certain length of
time, it would be wise to insist that such
guaranteed wearing quality be spelled out
in writing, either on tags attached to the
rug itself or in the sales contract or bill
of sale.

BELOW, Joan Cooper of Casa
Grande, home economics student,
has pulled out one row of the
stitched -on tufts in a piece of
needle tufted carpet. She is not-
ing also the comparatively low
tufts and how far apart the rows
are in this sample.



Sorghum
Nutrition
E. B. Kurtz
Department of Botany

Some nutrient studies of sorghum
(variety Double Dwarf -38) show that
this plant is well suited for growing on
the alkaline and salty soils typically
found in Arizona.

Nutrient Deficiency Symptoms
In University of Arizona tests a series

of plants was grown by soilless culture in
the greenhouse to determine
deficiency symptoms. Plants received all
the essential nutrients until they were
four weeks old, then were divided into
groups.

One group continued to receive all the
essential nutrients, but each of the other
groups received a nutrient medium lack-
ing one essential element. Three months
later the plants showed the following
deficiency symptoms:

Nitrogen Deficiency - very stunted
growth; lower leaves dead; pale green
upper leaves.

Phosphorus Deficiency - s t u n t e d
growth; lower leaves dead; middle leaves
with chlorotic or dead tips and the chlo-
rosis progressing toward the leaf base
along the margins; upper leaves uniform-
ly green and slightly darker than a nor-
mal plant.

Potassium Deficiency-stunted growth;
lower leaves dead or chlorotic, dying
along the margins; upper leaves striped
with chiorosis between veins.

Sulfur Deficiency stunted growth;
leaves uniformly pale green.

Magnesium Deficiency - s t u n t e d
growth; leaves striped with chiorosis be-
tween veins and dark red along the mid-
rib of lower leaves; lowest leaves dead or
severely chlorotic.

Iron Deficiency -very stunted growth;
leaves chlorotic with upper leaves very
chlorotic or white between veins with a
pale green midrib.

/ N;....

Calcium Deficiency very stunted
growth; new leaves dead before they un-
fold; lower leaves with dead leaf mar-
gins; deficiency appears suddenly.

Acidity and Salinity
An unusual fact about the nutrition

of double dwarf -38 sorghum is that it
grows better in an alkaline medium than
in an acid medium. This is just the re-
verse of most other plants. In a soilless
culture series, plants were grown in very
acid (pH 5.0) , slightly acid (pH 6.5) ,

slightly alkaline (pH 8.0) , and very
alkaline (pH 9.5) nutrient solutions. The
solutions contained only 0.5 parts per
million of iron.

Plants grown in the acid solutions were
severely chlorotic showed all the
symptoms of an iron deficiency. The
plants grown on the alkaline solutions
were a healthy green and appeared nor-
mal in every respect.

BELOW, sorghum in soilless cul-
ture prefers alkaline "soil."
Plants in acid medium were
weak, pale yellow and did not
produce a seed stalk.

ABOVE, nutrient deficiencies of
sorghum. Plants were grown in
soilless culture. The "all present"
plant received all essential min-
eral nutrients.

Further evidence that the stunted
growth in acid solutions is due to an iron
deficiency is shown by the fact that a
group of plants grown on a slightly acid
solution became normal when 10 parts
per million of iron were added in the
form of an iron chelate to the culture
solution.

Likes a Little Salt
Sorghum is quite tolerant of saline con-

ditions, as evidenced by the excellent
growth of plants grown on culture solu-
tions containing as much as 4500 parts
per million of added sodium chloride.

These results show that double dwarf -
38 sorghum is well- equipped for growth
on Arizona soils that are alkaline and
high in salt content. Indeed, the chlorosis
sometimes encountered in fields may be
due to a lowered alkalinity.

cry slightly
acidC: id cl C: i d

slightly crY

alkaline alkaline
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Animal Pathology Department

Respiratory diseases in poultry can be
very costly to the poultryman. Such ill-
nesses frequently reduce egg production
and may be the cause of high death
losses. Symptoms of various kinds of
respiratory infections are very similar, yet
infection may be due to a number of dif-
ferent disease agents or a combination of
them.

Proper treatment and control measures
are dependent upon accurate diagnosis
and should be arrived at only by people
experienced in poultry disease work. The
University of Arizona laboratories at
Tucson and Mesa are equipped and
staffed to help poultry producers with
their respiratory disease problems.

3 Clues to Diagnosis

Diagnosis of respiratory as well as
other infectious diseases is based upon
three basic considerations - the flock
history, symptoms of the disease and
post -mortem findings. In addition to
these findings, laboratory testing may
confirm or identify the cause or causes of
the disease condition.

Guesswork by inexperienced or un-
trained persons followed by indiscrimi-
nate or inadequate treatment is a poor
gamble. Generally it results in a waste of
the producer's money and possible harm
to the flock.

Requires Laboratory Test

The most common bacterial respiratory
diseases encountered in Arizona poultry
are coryza or colds and chronic respira-
tory or air -sac disease. The exact cause of
these two diseases can be found only in
the laboratory by growing on artificial.

culture medium the organisms responsi-
ble for the condition of the birds.

Frequently, it is necessary to inoculate
experimental birds with the organism re-
covered from the sick birds. This is done
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BACTERIAL COLONIES grown
on media can develop over night.
Each colony results from the
multiplication of a single bac-
terium.

to prove that the suspected "bug" has the
ability to produce the disease which has
been diagnosed. Coryza or chronic res-
piratory disease may be further compli-
cated by one or more additional viral or
bacterial agents.

Pox, laryngotracheitis, Newcastle dis-
ease and infectious bronchitis are the
most common virus respiratory diseases
occurring in this state. These infectious
agents can be isolated by the use of
embryonated eggs or tissue culture tech-
niques. There are, however, indirect but
simpler, less expensive and quicker meth-
ods of diagnosing virus infections in
chickens.

HA and HI Tests

Many of the viruses are capable of
causing red blood cells to agglutinate or
clump. A test based on this principle is
called the HA or hemagglutination test.
This procedure is useful in determining
the presence of a virus. More specifically,
the HI or hemagglutination inhibition
test is used in the diagnosis of Newcastle
disease because it indicates the presence

of antibodies or protective substances in
the chickens' blood by inhibiting or pre-
venting the clumping of the red cells.
Virus is mixed with the birds' serum and
the red blood cells that are added to the
mixture indicate the presence or absence
of the specific protective substances. Only
birds which have the disease or have been
exposed to the virus by vaccination or by
contact with infected birds will show a
positive HI test.

Aspergillosis is probably the only im-
portant fungus disease of a respiratory
nature that may occur in poultry in this
area. It is the result of the invasion of
the lungs and air sacs by a fungus. A
positive diagnosis can be made by identi-
fying the fungus filaments and spores
taken from lesions on post -mortem exami-
nation. This organism can also be readily
cultured and identified on a special
fungus medium.

Avoid Conditions of Stress

Poultrymen should understand that
many organisms from the three groups
mentioned are always present in their
environment. These micro -organisms are
ever ready to take advantage of an op-
portunity to multiply and under condi-
tions of stress they may overwhelm a
flock.

Stress, which can be described as any
departure from ideal conditions, usually
precedes illness in man and animals. It
may take the form of exposure to ex-
tremes of temperature or humidity, poor
nutrition, maturity (laying), excessive ex-
penditure of energy in work or other
activity which may bring on fatigue, or
any other departure from normal.

The flock owner, even though he may
not be trained to diagnose and correct
diseases when they occur, can to con-
siderable extent avoid disease outbreaks
by avoiding stress. In other words, good
management and sanitation, protection
from extremes of temperature, properly
balanced diet, clean housing and feeding
facilities - these will cut down on stress,
thus protecting the poultry flock from
many of the hazards of infectious disease.

Trade names used in this maga-
zine do not endorse products
named nor imply criticism of sim-
ilar ones not mentioned.



TAPAZOLE
Potent, Promising Grain Booster

Bruce Taylor

Animal Science Department

This is an era of feed additives, or -
if you prefer - gain boosters, growth
stimulants, beef builders, or miracles in
the feed bunk. Compounds classed as
feed additives are drugs, not nutrients
like proteins, fats, carbohydrates, min-
erals or vitamins - and we will see more
of them in the future.

Slows Up Metabolism
Tapazole is a trade name for a new

synthetic chemical, 1- methyl 2 mercaptoi-
midazole. The pharmaceutical name for
this white powder is methimazole. It
acts, in the body, as an antithyroid drug,
depressing the activity of the thyroid
gland. It, along with other chemicals such
as thiourea and thiouracil, is classed as a
goitrogenic compound because of its ac-
tion on the thyroid gland.

An underactive thyroid gland produces
less of the hormone that regulates the
basal metabolic rate of the body. If we
lower basal metabolism, we lower the
maintenance requirement of an animal;
and, assuming feed intake remains the
same, a greater proportion of the ration
should be available for the production of
beef.

Used With Stilbestrol
Research workers have recognized this

principle for a number of years, but re-
sults in putting the idea to practical use
have until recently been unimpressive in
regard to the more economical production
of beef. Now, Tapazole with several
times the potency of any similar acting
drug tried previously, looks promising
when used with stilbestrol. Research
workers in several states are now explor-
ing its possibilities.

The first experimental work reported
with Tapazole for farm animals was done
at the University of Arizona Agricultural
Experiment Station. It was a lamb feed-
ing trial conducted in the fall of 1956.

Experimental work was conducted by J. W.
Blair, E. S. Erwin and C. B. Roubicek of the
Animal Science staff.

First results were startling. Lambs im-
planted with stilbestrol and fed Tapazole
averaged gains of .70 pound per head
per day as compared to .58 pound for
stilbestrol alone and .54 pound for
lambs receiving the same ration with
neither gain stimulant. Two additional
lamb fattening trials and one with steers
were conducted subsequently, but with
inconsistent results.

In the fall of 1957, a second experi-
ment with steers was conducted. Object
of the trial was to determine if some
level of Tapazole could be added to the
ration of steers which had been implanted
with stilbestrol, so as to improve the rate
of gain, economy of gain or carcass grade.
Seventy -two yearling Hereford steers
were randomly allotted to six pens of 12
steers each and fed a finishing ration of
50 per cent concentrate pellets, 40 per
cent chopped alfalfa hay, and 10 per cent
hegari silage for 93 days.

Tapazole was incorporated into each
pound of concentrate pellets in amounts
of: none, 14 mg., and 28 mg. These
levels provided the steers with 148 and
248 mg. of Tapazole daily. Steers fed
each level of Tapazole were implanted
with 6, 18, and 30 mg. of stilbestrol.

Observations
Table 1. Rate of Gain (Pounds per day)
Stilbestrol
per steer Tapazole per steer

0 148 mg. 284 mg. Avg.
6 mg. 2.31 2.43 2.35 2.36

18 mg. 2.93 3.10 2.82 2.95
30 mg. 2.94 2.94 2.80 2.89

Average 2.72 2.82 2.66 2.73

As shown in Table 1, the combination
of an 18 mg. implant of stilbestrol plus
148 mg. of Tapazole (orally) produced
the most gain per day - 3.10 pounds per
steer. In this 93 -day trial the 148 mg.

level of Tapazole was superior to the
higher level of 284 mg. in every com-
parison. However, Iowa workers found
in one experiment that 600 mg. of Tapa-
zole was superior to greater or lesser
amounts for 900 -pound steers. The steers
used in the Arizona trial averaged 700
pounds initially.

Table 2. Carcass Grades* (Avg. per lot)

Stilbestrol
per steer Tapazole per s 'Leer

0 148 mg. 284 mg. Avg.
6 mg. 6.12 7.25 6.87 6.75

18 mg. 7.25 8.00 7.25 7.50
30 mg. 7.62 8.00 7.62 7.75

Average 6.99 7.75 7.25 7.33

*Numbered values assigned to Federal
grades: high choice, 9; medium choice,
8; low choice, 7; high good, 6; and, me-
dium good, 5.

Data in Table 2 indicate that both stil-
bestrol and Tapazole affected carcass
grades. The feeding of 148 mg. of Tapa-
zole improved carcass grades from .4 to
1.75 of a federal grade point over no
Tapazole, all in the presence of stilbes-
trol.

Use Not Yet Permitted
Meanwhile, we await further research

results. Tapazole is not available except
for limited and controlled experimental
use. It is not permitted by federal and
state regulations, and permission will not
be requested until research proves two
points : (1) Will it work toward the
more economical production of meat or
improve meat quality ? (2) Is there any
effect due to the feeding plan proposed
that would make the meat undesirable for
human consumption?

Thus these facts are a report of prog-
ress and research and not a recommenda-
tion for usage.
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