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Farmers Ask
In Yuma County a few months ago

leading farmers and ranchers met with a
number of scientists and administrators
from the College of Agriculture of the
University of Arizona.

These farmers had a long list of topics
about which they wished research started,
strengthened, accelerated. In substance,
they said to the UA College of Agricul-
ture:

"Here is a list of things on which we
need more information, complete an-
swers, so our agriculture, our lives and
our communities will be on firmer
ground." It was an amazing example of
farmer appreciation of agricultural re-
search.

Yet, as we study history, it was in the
same pattern that has existed since agri-
cultural research began. Always it has
been the farmers themselves, the herds-
men, the tillers of the soil, the producers
of food and fiber, who have sponsored
farm research and have returned, time
and again, to that well of new agricul-
tural knowledge.

The first agricultural chemistry asso-
ciation in the world was organized in
Scotland in 1842 "for the purpose of dif-
fusing of existing information, theoretical
and practical, and the enlargement of our
present knowledge." It was organized
not by government but by a group of
tenant farmers and their landlords.

The Michigan State Agricultural Soci-
ety, organized five years later, was fos-
tered by farmers in that state, and was
forerunner of the first state agricultural
college in America. Other states quickly
followed in setting up such agricultural
colleges, in all cases with strong backing
of farmers as individuals and as members
of farm organizations.

It was the National Grange, represent-
ing a mass movement of farmers, which
pushed the passage of the Hatch Act in
1887. This act provided that "a depart-
ment to be known and designated as an
agricultural experiment station" be estab-
lished at each state Land Grant College.

Again it was the Grange, a mass move-
ment of farmers, which urged that the
Department of Agriculture be given cab-
inet rank. This effort was successful in
1889, successful because the farmers of
the nation asked for it.

In the years since, in state after state,
agricultural research and teaching have
been given legislative backing because
farmers, ranchers, homemakers --the peo-
ple who benefit from these services and
recognize their value -have organized to
speak for them.

In business circles they say "If your
customers like you and like your product,
you're doing O.K."

For It
The "customers" of agricultural re-

search -from the Scottish farmers of 1842
to the Arizona cotton, citrus, livestock and
vegetable growers of today -have indi-
cated time and again that agricultural re-
search has helped them, and that it must
continue to help them in the many new
and bewildering problems of the future.
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Dean
College of Agriculture and
School of Home Economicss

These new U of A publications are
available at no cost to you from your local
county agricultural agent.

Agricultural Extension Service
Diseases of Cotton, Circular 223
Homemakers Club Handbook, Circular

164- Revised
Poultry Housing & Equipment, Circular

250
Cattle Ailments & Diseases, Circular 252
Fruit Insect Control Hints, Circular 148

(Revised)
Fun in the Kitchen, Circular 253
Controls for Vegetable Insects for Com-

mercial Producers, Circular 239 (Re-
vised)

Arizona Insect Control Recommendations
for 1957, Circular 210 (Revised)

Learning to Sew, Circular 145 (Revised)
You Can Make This Sewing Cabinet,

Circular 228 (Revised)
How to Conduct Your 4 -H Meeting, Cir-

cular 158 (Revised)
Growing Grapes in Arizona, Circular 251
Lawns For Arizona, Circular 135 (Re-

vised)

Agricultural Experiment Station
Reports:

157-The Use of Unprocessed Cotton
Gin Trash by Growing and Fat-
tening Steers

158- Construction, Renovation & Man-
agement of Athletic Fields

159- Cotton Gin Fires in Arizona
Bulletins:

286- Arizona Cotton Insects
287 -Price Relationships in the West-

ern Lettuce Industry

New Plateaus of Training ____ 3

Apache Indians Aid Research
in Cattle Breeding

Efficiency of Sprinkler
Irrigation 5

Home Economics Teaching
Calls For Thorough
Training 6

Bermuda Lawns 7

Wetting Agents Aid in
Cotton Defoliation 8

Purslane, Problem in Lettuce 9

Virus Complex Involves Many
Crop Plants 10

Malting Barley Variety Trials 11
Brush Invasion on

Arizona Ranges 12
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Check this calendar with your calendar;
plan to attend those events which interest
you and where you will get information
helpful in your farming business.

Oct. 1 -Santa Rita Field Day, Santa
Rita Experimental Range.

Oct. 4 -Field Day, Cotton Research
Farm, Phoenix.

Oct. 11 -Field Day, Mesa Experiment
Station.

Oct. 11 -13- Graham County Fair.
Oct. 22-25-Annual Extension Service

Conference, University of Arizona Cam-
pus, Tucson.

Oct. 24 -27 -Pima County Fair.
Oct. 31- Citrus Field Day, Citrus Ex-

periment Station, Phoenix.
Nov. 1 -10- Arizona State Fair, Phoe-

nix.
Nov. 15 -Yuma Citrus Field Day,

Yuma Citrus Farm.
Dec. 2 -6- Western Soil & Water Re-

search Committee Meetings, University of
Arizona Campus, Tucson.

Dec. 10 -11 - Arizona Association of
Nurserymen's Short Course, University
of Arizona Campus, Tucson.
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Nerv Plateaus of Training

Needed for Each Generation
T. F. Buehrer
Director of Resident Instruction

Grandpa, meeting his cronies in the
village store back in the last century, was
a community leader. His word on crops
and politics was listened to with respect,
for grandpa had completed eight full
grades of schooling. Even many school
teachers had less, back there in the 80's.

Father, in those years before World
War I, was a success, a community lead-
er in his day. Father's high school diplo-
ma gave him standing in the Chamber of
Commerce and in county politics.

Father's biggest wish was that his son
might go to college, and that wish was
fulfilled. So Father stepped aside in the
1940's and the college- trained son, with
his bachelor's degree, gradually took
over reins of leadership, in the business
and in the community.

So it has been - a higher plateau of
learning for each generation, yet each
with the same degree of leadership in his
generation. Measure it in periods of 25
years - an eighth grade education in
1890, high school in 1915, a bachelor's
degree in 1940.

Next Plateau 1965
The next 25-year span carries us up to

1965. The community leader of that era
is now in college. Will a bachelor's de-
gree be sufficient ? Or must there be an-
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1965

Our cover picture shows a grad-
uate student taking his oral exam-
inations, judged "in action" by pro-
fessors from his own and other de-
partments. Both oral and written
examinations are required in grad-
uate exams.

other, higher plateau of learning, as there
has been in the past.

We think so. New knowledge in sci-
ence - in fact a whole new realm of a
wide variety of new sciences - makes
that so. Chemicals, power, transportation,
food production, marketing techniques,
synthetic fibers, new industrial uses for
agricultural products, new communica-
tion techniques - the minds and the edu-
cation of just a few years ago cannot
even conceive of such new vistas of
learning.

In your University of Arizona's Col-
lege of Agriculture we are very much
aware of this new plateau of learning,
this need for further training if tomor-
row's generation is to be equipped for
the world it will live in.

Requires Sound Foundation
For those students who look forward

to service in the fields of teaching and
research, work beyond the four -year
course is imperative. Such students should
first of all have had an excellent record
in their undergraduate work. They should
have become well grounded in the basic
sciences and show evidence of imagina-

tion and originality to produce new ideas
and avenues of approach to unsolved
problems. Such a student should be a
keen observer and be interested in inter-
preting what he observes. He should
recognize that not everything is known
as yet, and that our knowledge in many
fields is limited.

Graduate training - training beyond
a bachelor's degree - provides oppor-
tunity for the student to develop his indi-
vidual talents in the direction of creative
work. His research director suggests a
problem for study which is within the
student's ability to solve and to complete
within a reasonable time. He learns how
to plan a scientific investigation, to con-
sult the literature to find out what is
already known concerning it, and to ap-
ply the experimental and mathematical
methods he learned in earlier courses.

Wide Variety of Training
The laboratory work may involve the

use of microscope, spectrophotometer, or
radioactive techniques. The field work
may involve plot studies on crop variety,
fertilizer or irrigation trials, the action of
different chemicals in weed or insect con-
trol, and effects of different feeds on
meat or milk quality.

The student is taught to keep systema-
tic records of observations and how to
handle the numerical results in order to
draw logical conclusions from them.
Finally he must write up his work in the
form of a thesis, presenting data and con-
clusions in an orderly manner. This final
task is excellent training for the prepara-
tion of future articles covering new re-
search findings to be published in the
scientific literature.

As in all college work, graduate train-
ing can be done most economically in the
student's home state, where he pays no
tuition. In Arizona, graduate training in a
wide variety of agricultural sciences can
be attained only in the state's Land Grant
College of Agriculture, a part of the Uni-
versity of Arizona. Only there does the
student find such a wide offering of
courses, such a high competence of in-
struction. In the UA College of Agricul-
ture there are seven departments in which
every staff member from rank of assistant
professor upward has a doctor's degree-
either Ph.D. or D.V.M.

A Key to the Future
What are the advantages of graduate

training ? Primarily, the possibility of fu-
ture advancement in rank and salary,
whether in agricultural colleges, experi-
ment stations, industry or agricultural
production. The nature of the research
work itself, the thrill of making new dis-
coveries to further advance the agricul-
tural economy of our country, are addi-
tional attractions.

(Continued on Page 12)
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In Cattle Breeding

O. F. Pahnish
Animal Science Department

Early in 1956 the Apache Indian Tribe
at San Carlos, Arizona, and the Arizona
Agricultural Experiment Station entered
into an agreement which materially in-
creased the scope of beef cattle breeding
research in the state. The United States
Department of Agriculture and the Agri-
cultural Experiment Station of Montana
were also parties to this agreement.

The registered Hereford herd and
range lands of the Apache Tribe were
made available for the research program.
Herd bulls, from lines developed through
the efforts of the U.S.D.A. and the Mon-
tana Station, were obtained for use in
the Apache herd. With these added facil-
ities and livestock, it will be possible to
devote much additional attention to cat-
tle breeding and selection under Arizona
range conditions.

General objectives of the program are
to:

1. Determine to what extent perform-
ance- selected stock developed for
other localities is adapted to Ari-
zona ranges.

2. Increase the productivity of the
commercial cattle on the Apache
Reservation by selecting for in-
creased fertility and market
weights in the registered herd that
supplies the range bulls for the
reservation.

3. Formulate breeding and selection
procedures that can be recommend-
ed for use in other purebred and
commercial herds in Arizona.

In Separate Breeding Pastures
The breeding program was started in

the spring of 1956 after the Apache
Tribe had fenced nine breeding pastures
of approximately one section each, com-
pleted the necessary water development
and purchased six Hereford bulls from
the U. S. Range Livestock Experiment
Station at Miles City, Montana. These
bulls were selected from lines developed
for market weight and gaining ability
under Montana conditions.

During the 1956 breeding season, ex-
tending from May 20 to the last of July,
242 registered Hereford cows were di-
vided among nine bulls. Three bulls, pro-
duced in the Tribal Herd or obtained
from other sources two or three years pre-
viously, were used in addition to the six
obtained from Montana. The cattle were
subjected to rather rigorous conditions,
since no supplemental feed was provided
on the dry range in 1956. Neither was
supplementation practiced at any time
prior to the end of the 1957 calving sea-
son.

Although it is anticipated that three
crops of calves will be carried to two
years of age before conclusions are drawn,
several points of interest were noted upon
examination of the 1957 calving records.

No Calving Difficulty
1. The average birth weight of the

bull calves by all sires was 84
pounds, while the heifer calves
averaged 5.4 pounds lighter. There
was little difference in the average
birth weights of the calves pro-
duced by the Montana bulls and
the average of those sired by the
other three.

2. No calving difficulties were expe-
rienced, even though seven calves
weighed 100 pounds or more at
birth, and weights ranging from
90 to 100 pounds were quite com-
mon.

Persons directly involved in this coopera-
tive breeding program are, left to right,
O. F. Pahnish, University of Arizona;
Clarence Wesley, manager of Apache
Tribal Enterprises; Jess Stevens, chair-
man of Apache Tribal Council; C. B.
Roubicek, University of Arizona; George
Stevens, manager of Apache Tribal Herd.t

3. The Montana bulls sired a 75 per-
cent calf crop, even though they
were allotted all of the two -year-
old heifer replacements - an age
group which did not breed as
readily as the older females. Ex-
clusive of the latter group, an 83
percent average was realized. About
52 percent of the cows bred by the
other three bulls produced calves.

4. Two of the three sires compared
with the Montana bulls accounted,
to a large extent, for the fact that
only 69 percent of all cows bred
in 1956 produced calves in 1957.
The ability of one of these bulls to
breed properly was hampered by a
genital abnormality believed to
have arisen from an injury. When
semen evaluations were made in
1957, the sperm concentration and
sperm motility of the other bull
were found deficient. Calving rec-
ords suggest that this was also true
during the 1956 breeding season.
These two bulls were replaced for
the 1957 breeding season by bulls
produced in the Tribal Herd.

Northern Sires Do Well
Calving data available at present indi-

cate that the bulls representing the stock
developed under Montana conditions
show promise on Arizona ranges, al-
though one, an eight -year -old, produced
semen of low quality in the spring of
1957 and was not returned to the breed-
ing herd.

A wide variation in the quality of
semen, produced by bulls considered as
replacements or alternates for the 1957
breeding season, suggests the advisability
of semen studies before each breeding
season.

The future program will include an
evaluation of weights, grades and condi-
tion scores at weaning time, and at six -
month intervals thereafter until all ani-
mals reach an age of two years. Physio-
logical and nutritional studies will sup-
plement the breeding investigations. In-
formation anticipated from this research
should aid in formulating practical breed- u
ing, selection, and managerial recom-
mendations.
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Measuring Efficiency of

1 Sprinkler Irrigation

t4

K. R. Frost and H. C. Schwalen

Department of Agricultural Engineering

In sprinkler irrigation, just how much
of the water leaving the nozzles actually
reaches the ground or plant surfaces,
where it will be helpful ?

This department set out to find the
answer. We also wanted to know what
factors caused losses of sprinkler water,
so we could correct those losses so far as
possible.

We wanted to know the degree of
efficiency reached in sprinkler irrigation.
We wanted to know, percentagewise, the
difference between the water discharged
from sprinkler nozzles and the amount
which went into the soil for plant use.

In all of the test runs it was found
that spray losses could be closely corre-
lated with vapor -pressure deficit of the
atmosphere. The vapor -pressure deficit is
equal to the difference between the vapor
pressure of the moisture in the air and
the vapor pressure at saturation with the
same air temperature.

Affected by Solar Radiation
However, comparative losses at the

same vapor -pressure deficit were found to
be consistently higher on clear days than
on cloudy days. It was evident that direct
solar radiation was affecting the results.

Painting the gauge cans white eliminat-
ed the greater part of the heat absorbed by
direct solar radiation. This resulted in
greatly reduced evaporation losses. The
use of oil in the cans further reduced
these losses to a negligible amount during
the test periods. The reduction in loss be-
cause of oil in the cans is attributed to
the fact that the first droplets striking
the soil surface splashed a thin film on
the inside walls of the cans.

Succeeding droplets of water striking
the side walls .immediately flowed into
the collecting reservoir below the oil sur-
face. It is evident that some of the loss
formerly attributed to evaporation of the
spray was actually due to evaporation
that occurred after the water reached the
measuring cans.
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Many Tests Made
A large number of tests, at the most

common operating pressure of 40 PSI,*
were run with standard sprinkler heads.
Tests in this series were all made with
wind velocities averaging less than five
miles per hour, but under a wide range
in other weather conditions. Results in-
dicate that evaporation losses vary in-
versely with the diameter of nozzle.

Nozzle pressures were varied from 20
PSI for small low -angle sprinkler heads
to 80 PSI for large half -inch nozzles.
Losses in general are about proportional
to nozzle pressure. Thus, increasing the
pressure from 40 to 50 PSI will give an
increase of one - fourth in spray losses. At
low vapor -pressure deficits, the losses
were about 3 percent at 30 PSI and no-
ticably greater at 50 PSI, with the dif-
ference increasing with the vapor- pressure
deficit.

Tests were run on various nozzles and
arrangements at 8 to 10 mph (average)
wind velocity for comparison with those
at 0 to 5 mph. Doubling the wind veloc-
ity approximately doubled the losses for
all weather conditions for the nozzles
used in these tests.

Precise Test Devised
We devised a method to measure the

loss during the sprinkling period after
the spray contacted vegetative and ground
surfaces. Tanks with growing crops were
placed under the spray with gauge cans
on four sides to measure the water fall-
ing on the tank area. The tanks of grow-
ing crops under test were weighed before
and after the sprinkling period.

In most instances the losses measured
during the sprinkling period (after the
water applied had been subtracted) were
about the same as the transpiration loss
of the same crop during equal periods
when not sprinkling. The vegetative
evaporation loss then could be disre-
garded during the time of sprinkling if
one considers the total water consumption
of the plants.

The same study was made with bare
soil in the tanks instead of growing crops.
Results were not consistent but approx-
imated the spray losses as they increased

*PSI is the abbreviation for "pounds per
square inch."

with wind and temperature and decreased
as relative humidities increased. Net losses
are therefore about equal to the spray
losses when sprinkling on growing crops,
but an estimation of these losses should
be doubled when sprinkling on bare soil.

Many Factors Apply
Evaporation spray losses from sprink-

lers are dependent upon both climatic
factors and operating conditions. Losses
increased with temperature, wind move-
ment, operating pressure and degree of
breaking of spray. They decreased with
increase in humidity and nozzle diameter.
Losses are directly related to the vapor -
pressure deficit in the atmosphere, which
in turn is dependent upon the tempera-
ture and relative humidity.

o
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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

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

Pinal County
Sat., 7:30 a.m. -
KCKY, Coolidge - Casa Grande
Sat., 12.30 p.m.-
KPIN, Casa Grande

Yuma County
Mon. thru Fri., 7:20 a.m.-
KYUM, Yuma

Television
College of Agriculture
Sat., 6:30 -7:00 p.m. (Simulcast)
"Arizona Agriculture"
KGUN, Tucson
KTVK, Phoenix



Home Economics Teaching

Calls for Thorough Training

Wilma Johnson
School of Home Economics

If your idea of home economics is

"cooking and sewing" you should visit
some of the modern homemaking depart-
ments in Arizona, such as those in the
high schools at Marana, Globe, Miami,
Casa Grande, Ajo, Wellton, Tucson,
Coolidge, Willcox, Morenci, Thatcher,
Phoenix, Mesa, Tempe, Flagstaff, Pres-
cott, Douglas, Bisbee, and Nogales.

Aspects of homemaking which are
taught in these schools include child care
and training, family relationships, man-
agement of all the resources of the fam-
ily, preparation and serving of meals,
food preservation, selection, care and con-
struction of clothing, health and home
care of the sick, housing and home fur-
nishings.

BELOW- Student teacher instructs stu-
dents in meal preparation at Pueblo High
School, Tucson. Second from left is Mrs.
Davis, the student teacher. At her right
is Miss Johnson, the home economics
supervisor.

They're All Enthusiastic
Homemaking teachers in these high

school departments are well educated, at-
tractive, enthusiastic and energetic wom-
en. Some of the teachers may be young
girls beginning their careers, others are
wives and mothers; some are grand-
mothers.

The University of Arizona in coopera-
tion with the State Vocational Depart-
ment has an extensive training program
to prepare and certify homemaking teach-
ers and to give additional training to
these teachers.

This past summer 35 teachers were en-
rolled in advanced home economics
courses. Twenty -two of these are work-
ing toward a master's degree in home
economics education.

Broad Basic Training
Students in home economics education

at the University of Arizona receive a
liberal education as well as excellent
preparation for teaching. Freshmen and
sophomores are required to take basic
courses in food preparation, nutrition,
home management, child development,
clothing construction, costume design and
selection, professional practices, English,
science, sociology, psychology, economics,
history, speech, literature and physical
education.

When the student has achieved junior
standing with at least 15 credits in home
economics, she may be accepted in home
economics education. She must take
courses in educational psychology, meth-
ods of teaching and vocational education.
She chooses at least one additional course
in the following areas : family economics,
nursery school education, clothing, foods,
nutrition, family relationships, housing,
home furnishings, health and home care
of the sick. She may elect others if she
chooses.

Trial By Doing
During her senior year she must live

for five weeks in the home management
residence where she puts into practice all

ABOVE- Learning the intricacies of a
filmstrip on child care; left to right, Miss
Johnson, the home economics supervisor
from UA; two Pueblo High School stu-
dents; Mrs. Woodward, homemaking
teacher, and Mrs. Davis, the student
teacher.

of the home economics information she
has learned.

When she begins her work in appren-
tice teaching she lives in a selected corn-

munity and works in the high school all
day for a five -week period. She teaches
under the direction of the home econom-
ics teacher and college home economics
educational supervisor. Thus she gains
experience as a homemaking teacher.
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Steve Fazio

Department of Horticulture

Management of Bermuda grass lawns
during the fall months has a pronounced
effect upon their growth the next spring
and summer. Proper watering, mowing
and fertilizing of Bermuda this fall will
determine to a large extent its density,
color and freedom from weeds when it
emerges in the spring.

Water Less in Winter
Watering during the dormant period

in winter is necessary to prevent drying of
the rhizomes, but at less frequent inter-
vals than during the summer. Winter
rains are usually sufficient to maintain
proper soil moisture, although a heavy
watering at intervals of six to eight
weeks is recommended during prolonged
dry periods.

Light frequent watering discourages
deep root penetration and evidence of
wilting will be visible after two or three
days during the summer. Frequent light
watering also enables shallow- rooted
weeds to gain a foothold in Bermuda turf
and, in some instances, completely crowd
it out.

Deep rooted Bermuda can draw upon
soil moisture from lower depths and
maintain a proper moisture supply if this
lower strata has been properly watered.
Shallow rooted weeds, growing in the
upper foot of soil, would be stressing for
moisture under this type of water man-
agement, allowing Bermuda to better
compete with most weeds.

Sprinkle For An Hour
Bermuda grass growing in deep soils is

generally watered at 3 to 5 day intervals
during the summer months. In order to
moisten the soil at depths varying from
3 to 4 feet, it will be necessary to wet
any given area from 45 minutes to one
hour.

Correct mowing practices during late
fall can also discourage weed infestation
in Bermuda the following spring. The
cutter bar of the mower should be ad-
justed to cut at a height of 11 /2 to 2
inches, starting in September and con-
tinuing until the first frost. Mowing at
this height allows the turf to become
dense and compact and protects the lower
portion of the leaf blades temporarily
from frost damage. A thick turf also per-
mits longer use as a play area before all
the grass leaf surface has been exposed to
frost.
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Prior to the emergence of Bermuda
during the latter part of March, the
mower should be reset to cut at 3/4
inch. This close mowing is necessary to
remove all dead leaves and runners and
to encourage development of new
growth.

Clip Close In Spring
All clippings should be removed dur-

ing the mowing operation and raked
thoroughly to remove as much dead ma-
terial as possible. Removal of dead leaves
and stems is necessary to prevent a build
up of thatch which shades the soil and
slows down water penetration, thus re-
tarding early emergence. Close mowing
in early spring encourages rapid spread-
ing, which is necessary to prevent weeds
from gaining a foothold in the lawn area.

Fertilization of Bermuda lawns during
the fall and spring months is important
in maintaining a healthy vigorous turf
free from weeds. An application of nitro-
gen fertilizer during September or Octo-
ber will increase rhizome development
and allow a build -up of a nitrogen re-
serve within the plants.

It has been observed that Bermuda
lawns fertilized in early fall make more
rapid growth in spring and crowd out
summer weeds more effectively. A second
nitrogen application is recommended in
the spring shortly after the danger of
frost has passed to further promote more

rapid spreading and increase density. Re-
tarded growth of Bermuda during early
spring, due to lack of fertilizer or fre-
quent shallow watering, will enable
weeds to compete with the grass before
it can develop a thick turf.

Weed Control A Must
Eradication of weeds in a Bermuda

lawn is most effective when chemical
weed sprays are used during the early
stages of active growth. As weeds mature
they become more resistant to treatment
and repeated spray applications may be
necessary to obtain thorough eradication.

Most broadleaf weeds can be controlled
with 2,4 -D or 2,45T sprays for the more
resistant types. When applying chemical
sprays on weeds, thoroughly cover the
leaf surface but avoid excessive drip.
Accumulation of spray material in tree
holes from excessive spray drip may have
a toxic effect on some trees and shrubs.
Either of the two chemicals are toxic to
broadleaf shrubs and trees and extreme
care should be exercised to prevent drift
of spray on these plants.

Greenskeepers and experiment station
workers have long recognized the impor-
tance of management practices in main-
taining vigorous, weed -free Bermuda
lawns. Homeowners, too, can have at-
tractive Bermuda lawns if these basic
principles are recognized and put into
practice.
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Aid In Cotton Defoliation

Lamar C. Brown

Plant Physiologist, Crops Research Divi-
sion, A.R.S., U.S.D.A., and Department of
Agronomy and Range Management

More and more Arizona cotton grow-
ers are recognizing that defoliation can
be an aid to better cotton production.

In defoliated cotton the increased ex-
posure to sunlight plus the drying action
of air movement tends to cause mature
bolls to open faster, reduces boll rots
and retards fiber and seed deterioration.
In addition, defoliation usually makes
either mechanical or hand harvesting
easier.

Many factors, particularly plant and
environmental conditions, influence the
amount and rapidity of leaf fall from
cotton plants treated with chemical de-
foliants. Good defoliation is favored by
such conditions as low nitrogen, indicated
in part by plant color and cessation of
growth; adequate soil and plant moisture;
mature leaves and bolls; no second
growth, and relatively high temperatures
with no rapid temperature changes.

Such ideal conditions, however, are not
commonly found in commercial fields at
the time of defoliant application. In fact,
any one or more of several undesirable
conditions may exist. Late applications of
nitrogen may have promoted new growth.
Plants may be stressed due to faulty irri-
gation practices. Early applications of de-
foliants may be utilized to combat exces-
sive amounts of boll rot, or defoliation
may be attempted at a late date in the
season when temperatures are relatively
low.

When Conditions Aren't Ideal
The use of wetting agents with chem-

ical defoliants appears advisable if the
grower finds it necessary to apply defoli-
ants to cotton when conditions are un-
favorable.

Field and greenhouse experiments
were conducted in which the effect of
chemical defoliants and defoliant- wetting
agent mixtures could be correlated with
variations in nitrogen fertilization, leaf
condition, plant maturity, and tempera-
ture. Defoliant and defoliant -wetting
agent mixtures also were applied to sec-
ond growth. Defoliant materials were

used at recommended rates (see Univer-
sity of Arizona Extension Service Circu-
lar 203) . Rates for the wetting agents
were from one to two quarts per 100 gal-
lons of solution.

Leaf Fall Increased
Under conditions unfavorable for de-

foliation, use of a defoliant- wetting
agent mixture as compared to a defoliant
alone, resulted in a significantly increased
defoliation in each experiment which in-
volved nitrogen, leaf condition, matur-
ity, and low temperatures. The increase
in the amount of leaf fall ranged from
5 to 30 percent.

Although the amount of second growth
defoliated was increased due to the de-
foliant- wetting agent mixtures, the net
gain in defoliation of second growth was
of no great commercial significance. Max-
imum amount of second growth defoli-
ated in any experiment was 15 percent.

Under favorable conditions for defoli-
ation (such as low nitrogen, no moisture
stress, mature leaves and bolls and high
temperatures) the gain in leaves defoli-
ated was not significant. Usually it was
about 5 percent.

Leaf counts were made prior to and
following chemical application to deter-
mine amount and rapidity of leaf fall.
Under unfavorable conditions, maximum
defoliation was obtained on an average
of four days earlier in the plots treated
with a defoliant- wetting agent mixture
than in plots treated solely with defoli-
ants. Under favorable conditions maxi-
mum defoliation occurred three days
earlier in the defoliant- wetting agent
treated plots than in plots treated with
defoliants alone.

Here Are Our Conclusions
1. The use of wetting agents with chem-

ical defoliants increased both the
amount and rapidity of defoliation
when chemicals were applied to cot-
ton under unfavorable or limiting con -
ditions such as wilted, toughened,
and inactive leaves; immature bolls
and leaves; low temperatures, or con-
ditions due to excessive applications
of nitrogen.

2. Under conditions favorable for defoli-
ation the use of wetting agents hast-
ened leaf fall but no significant gain
in total leaf fall was evident. How-
ever, rapidity of leaf fall can be an
important factor since harvesting is
often scheduled to begin as soon as
possible after maximum defoliation
is obtained.

3. Defoliant- wetting agent mixtures in-
creased the amount of second growth
defoliation, but such increases were
not important.

4. Use of wetting agents with chemical
defoliants did not retard defoliation
in any of the experiments.

Additional Considerations
Recommended rates usually range from

one to two quarts of wetting agent per
100 gallons of solution. However, rates
vary slightly depending upon the wetting
agent used, location, and other factors.

In general, use the wetting agent rec-
ommended by the manufacturer or dis-
tributor. Soap chips or washday deter-
gents are not desirable.

Use care in choosing a suitable wetting
agent, since some materials may clog the
nozzles of sprayers or cause excessive
foam in spray tanks.

Some defoliant materials may contain
a wetting agent (pre -mix by the manu-
facturer or distributor) . Although the
most common practice is to mix the wet-
ting agent with the defoliant solution just
prior to application, check to learn if the
defoliant already contains a wetting
agent.

Beneficial results obtained from the
use of wetting agents, such as an increase
in the amount and rapidity of leaf fall,
should not encourage growers to neglect
proper precautions with respect to defoli-
ant applications. For example, premature
applications of defoliant materials can
result in a lowering of yield and grade.
Also, the amount of defoliation obtained
under unfavorable conditions, even if a
wetting agent is used, will not be equal
to that obtained when defoliants are ap-
plied under favorable conditions.

Table 1. Increase in cotton defoliation
obtained from the use of defoliant -
wetting agent.

Type of
Unfavorable Condition

When Chemicals
Were Applied

Increase in
of Defoliation

Due to
Wetting Agent

Excess nitrogen 12
Leaves wilted, toughened,

and inactive 14
Leaves and bolls immature 13
Second growth 7
Low temperatures

(range of 42° to 75° F.) 11

Progressive Agriculture Page 8



A Problem in Fall Lettuce!

PURSLANE

H. Fred Arle and W. D. Pew

Field Crops Research Branch, USDA, and
Department of Horticulture

Purslane (Portulaca oleraceae) has be-
come a very real problem to growers of
commercial fall lettuce in Arizona. Dur-
ing the past five years there has been a
tremendous increase in the acreage in-
fested and in the degree of infestation.
Because of this, more and more growers
are being faced with the possibility of
prohibitive costs for weed control.

In the larger commercial lettuce areas
in Arizona fall lettuce is planted during
the last half of August and early Septem-
ber. During these months relatively high
day and night temperatures prevail, with
an average daily maximum of approxi-
mately 101 degrees F. and average night
temperature of 68 degrees F. The rapid
emergence and growth of purslane during
these months indicates that this tempera-
ture range appears optimum for its
germination, emergence and development.

Gets A Head Start
Frequently the purslane emerges prior

to the lettuce seedlings. Thus it causes
immediate competition as the lettuce be-
gins to emerge. The early growth of
purslane is more rapid than with lettuce
seedlings and within two to three weeks
the weed may completely cover the crop
plants.

If not allowed to become too well
established purslane and other weed seed-
lings can be removed from the seed row
at the same time the crop is thinned.
However, to prevent the purslane from
becoming a serious problem in the seed
rows, thinning may be required at an
earlier stage than is normally desirable.
If the purslane is allowed to become
large and well established subsequent
cultivations will be relatively ineffective
because the purslane will clog the culti-
vator equipment and make close, preci-
sion cultivation impossible.
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To assist growers in overcoming this
weed control problem, preliminary
screening tests of herbicides were started
in the spring of 1956. That fall further
tests of eight of the more promising
chemical materials were continued. Of
these treatments two, known as CIPC
and CDEC, proved effective in control-
ling purslane.

Heavier Rate Hurt Lettuce
Although CIPC at 10 pounds per acre

effectively killed purslane there was a
slight reduction in lettuce emergence and
a noticeable reduction in plant vigor.
When the rate was reduced to five pounds
per acre, emergence appeared normal and
early development of lettuce seedlings
was only slightly retarded. At this rate
the temporary inhibiting effect of CIPC
on lettuce seedlings did not delay matur-
ity nor did it reduce the quantity or qual-
ity of lettuce harvested.

In these tests the most effective chem-
ical for purslane control in lettuce was
CDEC. Applications of 5 or 10 pounds
per acre of this material did not prevent
germination and emergence of purslane.
The killing action occurs shortly after
the purslane emerges. In this case the
weed seedlings usually emerged and per-
sisted for approximately three days and
then died shortly after.

Neither the emergence nor develop-
ment of the lettuce seedlings was adverse-
ly affected by either rate of application.
in fact, in some of the experiments, let-
tuce which was given a pre- emergence
application of CDEC appeared more vig-
orous than the lettuce on areas not treat-
ed. This difference in stimulation most
likely was the result of eliminating the
competition from the purslane.

Effect Was Prolonged
In our tests CDEC maintained almost

complete control of purslane until the
lettuce was thinned, which normally
takes place three to four weeks after
emergence. During thinning there is
considerable disturbance and movement
of the soil in the seed row. Such soil dis-

turbance would normally be expected to
reduce the residual toxicity of the weedi-
cide, yet good purslane control continued
for several weeks and never became a
problem on the treated areas up to the
time the lettuce was harvested.

It is noteworthy that control of purs-
lane was not complete in that portion of
the furrow covered by irrigation water.
Residual toxicity is reduced in this area
either because the CDEC is diluted and/
or carried down the furrow in the water
or because of leaching action of the wa-
ter. However, purslane in the furrow is
easily controlled by mechanical cultiva-
tion.

Experimental applications of CDEC
have also been made with spring lettuce.
At that time of year purslane is no
longer a problem but such weeds as
lambs - quarters ( Chenopodium sp.) and
mustard (Sysimbrium irlo) occasionally
become troublesome. Although applica-
tion at 5 and 10 pounds per acre consid-
erably reduced the weed population, the
degree of effectiveness was much less
than was noted for purslane in fall
plantings.

Results reported here are preliminary
and more work will be necessary before
final and detailed recommendations can
be made.

BELOW -Note weed -choked row of let-
tuce in the background compared with
purslane -free (CDEC treated) row in
foreground.



Many Crop Plants

Involved In The

Virus Complex

Paul D. Keener
Department of Plant Pathology

In our last issue (Progressive
Agriculture - Summer 1957) the
potential role of sugar beets as
reservoirs La western cucumber
mosaic virus (WCUM) was empha-
sized. Unfortunately, the story
does not end there. Here Dr. Keener
continues his discussion of the virus
complex and its impact on crop
plants in Arizona.

Many of the viruses affecting sugar
beets, alfalfa and melons in the Salt River
and Yuma Valleys have been isolated at
the University of Arizona Experiment
Station. Most of these viruses have been
studied after inoculation into beets and
cantaloups under controlled conditions.
Sometimes the symptoms have been mild;
at other times very severe.

In 1956 a peculiar combination of
WCUM and tobacco ringspot (TRS)
viruses was isolated from PMR 45 can-
taloups from field -infected plants grown
near Gadsen, in Yuma County. In this
instance the field symptoms consisted of
yellow mottle, brown to bronze colored
veins and dead interveinal areas. Some
sectoring was also present and this last
symptom was quite similar to that usu-
ally attributable to the baffling disorder,
crown blight.

It is not certain whether the combina-
tion of viruses in the Gadsen plants
caused the crown -blight -like symptoms or
whether these symptoms were present be-
fore the viruses invaded the vines.
WCUM alone in sugar beets or cantaloups
does not cause such severe reactions (see
illustration) . On the other hand, virus
mixtures apparently can result in much
more severe reactions, including the death
of spot -like areas in leaves previous to
sectoring and final leaf collapse (see il-
lustration) .

Importance of Virus Complex
The importance of this virus complex

in Arizona is that in areas where melons
are grown, plantings and rotations should
be planned to avoid proximity to sugar
beets and alfalfa. The WCUM portion of
the complex has been experimentally
transmitted from sugar beets to alfalfa
and to two varieties of cantaloups. Also,
the same virus has been successfully
transmitted from Chilean 21-5-5 alfalfa
to cantaloups. Eggplants and other vege-
tables including tomatoes were also found
susceptible to the sugar beet and alfalfa
WCUM virus fractions.

There is no evidence that the TRS
portion of the complex is carried in sugar
beets although one planting of alfalfa
has yielded a similar virus. TRS is known
to infect sugar beets elsewhere. The source
of TRS in Arizona melons is not as yet
known. TRS was readily isolated in 1954
from wild tobacco (Nicotiana glauca
Graham) .

Weeds Are Virus Hosts
Many weeds are hosts for strains of

cucumber mosaic viruses throughout the
world. Several are also known to be at-
tacked by TRS. Some weeds are annuals
and may either survive virus attack -
therefore acting as potential virus reser-
voirs - or the attack may kill them im-
mediately. In the latter case they are no
problem to the grower of vegetables and
other crops. Other weeds are perennial
and may serve as reservoirs for their at-
tacking viruses for more than a year. The
same is true of crops, such as sugar beets
and alfalfa.

The weed hosts of WCUM and TRS
are imperfectly known for Arizona.
WCUM has been isolated at this experi-
ment station from ground cherry, wild
sunflower and Hubam clover. The latter
was found as a volunteer in Oak Creek
Canyon. Symptoms caused by the virus
were hardly perceptible in the field.

How About Alfalfa?
WCUM has been repeatedly recovered

from field- infected Chilean 21 -5 -5 and
African alfalfas. Inoculations into canta-
loups using these isolations have invari-
ably resulted in typical WCUM or melon

ABOVE -PMR 45 cantaloup leaf showing
symptoms of ringspot type. Photo by
transmitted light.

BELOW -Sugar beet leaf showing symp-
toms of western cucumber mosaic, chief-
ly blotchy yellow areas on green. Photo
by transmitted light.

mosaic symptoms. Alfalfa is a perennial
plant and therefore must be implicated
along with sugar beets and perennial
weeds as a reservoir for the very viruses
which affect melons and other vegetables.

Significance of These Findings
The story presented here and previ-

ously, while perhaps new to the South-
west and in particular Arizona, is not
(with slight variations) new to other
parts of the world. In Europe, alfalfa is
frequently attacked by strains of cucum-
ber mosaic viruses. The same is true for
sugar beets. What is disturbing is the
discovery of possible simultaneous pres-
ence of both WCUM and TRS, as well
as other virus mixtures, leading to symp-
toms far more severe than if only one
virus were present. Also, the close simi-
larity in symptoms caused by melon virus
mixtures and those attributable to crown
blight indicates need of more intensive
research in this direction.
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Variety Trials In Arizona

A. D. Day

Department of Agronomy and
Range Management

In Arizona, where the winters are gen-
erally mild, spring barley is an important
feed grain crop when grown as a winter
annual under irrigation. The usual prac-
tice is to plant feed barley in November
or December and harvest the grain crop
in May or June of the following year.

Because of the cotton acreage allot-
ment, Arizona farmers recently became
interested in growing malting barley as a
possible new cash crop for the irrigated
areas of the state. Four experiments were
conducted over a 4 -year period (1954-57)
at Mesa, Arizona, to investigate the yield
and quality of spring malting barley vari-
eties. Twenty malting barley varieties
from the principal barley growing areas
in the United States and Canada were
grown and compared with Arivat barley,
our main feed barley, as to yield, barley
seed quality, and malt quality.

Weight and Malt Tests
At maturity the grain was harvested

from each variety plot to determine yield.
A composite sample from the four repli-
cations was used to determine the weight
per bushel and the weight per 1,000 seeds
for each variety. A five -pound composite
sample from each variety was sent to
Los Angeles for barley and malt quality
determinations. The barley grain was
analyzed for protein percentage, diastase
activity, and extract percentage. The grain
was then malted and the malt was anal-
yzed for protein percentage, diastase
activity, and extract percentage.
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While a few of the varieties pro-
duced high quality malt, none of
the high yielding varieties had a
high level of all the known malting
quality characteristics desired in
high quality malting barley. If an
ideal malting barley variety is to
be grown in Arizona, a breeding
program will have to be initiated
to develop such a variety for this
area.

Results from these experiments indi-
cate that spring malting barley varieties
can be grown as winter annuals under
irrigation in the Southwest. High calcu-
lated yields, up to 5704 pounds per acre,
were obtained from a few 6 -row varieties.
Yields of this magnitude compare favor-
ably with the yields obtained from com-
mercial feed barley varieties grown in the
area, and are higher than yields obtained
in most of the spring barley areas in the
United States. In general, the coast group
of varieties was higher yielding than
those varieties with a Manchurian back-
ground, and the 6 -row varieties were
more productive than the 2 -row varieties.

All of the malting varieties produced
grain with a higher weight per bushel
than that obtained from Arivat feed bar-
ley. This indicates that high test weight
malting barley can be grown under irri-
gation in Arizona. (In most instances the
2 -row varieties produced higher test
weight grain than the 6 -row varieties.)

Kindred Was Disappointing
Most of the malting varieties produced

seed of an acceptable size for malting
purposes. It is noteworthy that Kindred,
one of the most popular malting varieties
in the Midwest, produced the smallest
seed of all, indicating that Kindred is

View of malting barley variety plots at
the Mesa Experiment Station in 1957.

not as well adapted to fall planting in
Arizona as some of the other varieties.

In general, lodging and shattering
were not as detrimental in the coast
group of varieties as they were in the
Manchurian.

Average of yields of spring malting bar-
ley varieties grown as winter annuals
under irrigation at Mesa, Arizona, in 1954,
1955, 1956, and 1957.

Variety or 4 -Yr. Average Yield
Selection in % of Arivat
Atlas 46 90
Hanna 60
Hannchen 68
Heines Hanna 73
Moravian 62

Tennessee Winter 86
Atlas 54 98
Brandon 3833 51
Husky 62
Kindred 42

Montcalm 51
O. A.C.21 34
Odessa 61
Betzes 80
Traill 60

N. D. B104 67
Oderbrucker 42
Rika 74
S. D. 1761 79
Liberty 72
Arivat 100

Yield of Arivat calculated
in pounds per acre 5820

For more information about small
grain varieties and their performance in
Arizona, the reader is referred to "Small
Grain Variety Tests -1956," published as
Report No. 137 and available free from
any Arizona County Extension Agent.
Another of Dr. Day's reports, "1956 Corn
Variety Tests" was issued as Report No.
144, and is available in the same manner.
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R. R. Humphrey

Department of Agronomy and
Range Management

Southern Arizona ranges have been
grazed by cattle since about 1700. At that
time Father Kino brought in 700 head to
the San Xavier Mission a few miles south
of Tucson.

The increase from this herd, as well as
from subsequent introductions, provides
the backbone for Arizona's cattle indus-
try of today. Grazing -as well as other
factors, many of them associated with
man's use of an area -affects vegetation.
In view of this, and since native vegeta-
.. on furnishes most of the feed required
Jy Arizona's livestock, it is of interest
and value to know something of the
changes in the vegetation that have
taken place during the period of historic
record.

Brush Replaces Grass
A search of the literature, both histori-

cal and the result of recent research, indi-
cates that many areas formerly supporting
essentially pure stands of grass, today
grow little except brush or, at best, an
overstory of brush over grass. There
seems to have been no conversion from
brush to grass. On the other hand, areas
that produced little vegetation of any sort
as much as 65 years ago, today are grow-
ing a good stand of grass. This is clearly

shown in repeat pictures of areas pre-
viously photographed in 1892.

Although grazing pressures were
heavy 65 years ago, many ranges have
been grazed continuously during this en-
tire period. In spite of this, however, the
grass stands have improved. This shows
without question that our native grasses
are adapted to long- continued grazing
pressures when ranges are properly man-
aged. On the other hand, studies have
shown just as conclusively that mainte-
nance of a good grass stand through ex-
clusion of all livestock will not keep
brush from invading grassland areas. Al-
though grazing animals are a factor in
aiding the spread of mesquite and other
woody species, a number of factors may
all play a part in such a change.

Five Important Factors
The principal factors, listed in order

of importance, seem to be:

(1) Cessation of grassland fires that
formerly occurred at frequent intervals.

(2) Livestock grazing that spreads
seeds of woody plants and removes much
of the fuel that used to carry fires.

(3) Reduction of competition from
grasses as a result of selective grazing.

(4) An increase in rodents that
spread seeds of woody plants.

BELOW- Ranges do improve, if properly
managed. At left, United States- Mexico
boundary southwest of Bisbee as it
looked in 1892; at right, the same spot
as it looks in 1957.

New Plateaus of Training
(Continued from Page 3)

The possibilities based on training at
the bachelor's degree level are definitely
limited. Science has greatly advanced in
recent decades, supplying new techniques,
theories and procedures. The most re-
sponsible positions demand men and
women with the Ph.D. degree or equiv-
alent. This degree stands for the highest
level of intellectual and scientific research
attainment and certifies to creative ability
on the part of the holder.

The problem of maintaining a supply
of adequately trained scientific personnel
in agriculture is becoming increasingly
acute. This should serve as a challenge
to every talented high school and college
student in agriculture to select some
phase of agricultural science which ap-
peals to him, specialize in it for his life
work, and then aim to go to the top !

(5) Climatic changes that tend to
open up grass stands and permit estab-
lishment of shrubs.

Chemicals May Curb Brush
It is generally conceded that burning is

not a practicable method today of con-
trolling the native mesquites and other
woody plants on our southern Arizona
ranges. Yet, these plants constitute an
ever -present hindrance to full forage pro-
duction. Control by chemicals, though
costly and only partly successful in most
instances, seems to be the most effective
method available thus far.
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