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THE MESA EXPERIMENT FARM HELPS FARMERS
HELP THEMSELVES

BY R. S. HAWKINS AND D. C. AEPLI

INTRODUCTION

The University of Arizona Agricultural Experiment Station
Farm near Mesa, Arizona, has been in operation a quarter of a
century, having been purchased by the State in 1915. It would be
impossible to compute with any degree of accuracy the value to
the State of the experimental results obtained on this farm since
its acquisition. It likewise would be difficult to find a farm, at
least in the Salt River Valley if not in southern Arizona, whose
operations have not been influenced, knowingly or unknowingly,
by the experimental work of the Mesa Experiment Station.

This particular publication confines itself entirely to the work
of the Mesa Farm conducted by various workers in the fields of
agronomy, horticulture, animal husbandry, and entomology. It
is not all- inclusive but is designed to give the reader a fair picture
of the nature of the work carried on at this station, together with
some of the results obtained.

JOHNSON GRASS CONTROL

The heavy infestation of Johnson grass covering most of the
Mesa Farm at the time of its acquisition by the Agricultural Ex-
periment Station, suggested a series of Johnson grass control
experiments. These experiences together with subsequent ob-
servations aided greatly in removing the defeatist attitude that
was quite predominant 2 decades ago with respect to Johnson
grass control.

This weed can be controlled in cotton fields with a minimum of
expense by early plowing, in January or early February, irrigat-
ing about 4 weeks before planting, and disking the weeds as soon
as they have started. A second disking should be made immed-
iately prior to planting. A furrow opener should be used on the
planter to provide for seed placement in the moist soil below the
dry disked top layer. The field should be cultivated about every
2 weeks during the early part of the season as nearly as the irri-
gation schedule will allow. A hoeing is usually required at the
time of the first cultivation, again at chopping time, and a third
hoeing at about the time the cotton is laid by. This system of
early plowing and intensive cultivation in the early part of the
season has in many cases successfully controlled Johnson grass in
two or three seasons without the loss of crop growing time.

Systematic and thorough cultivation, approximately every 2
weeks during the summer period when Johnson grass is growing
rapidly, will eliminate this pest quite satisfactorily. The soil
must be kept moist during this cultivation period so as to force

159
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Johnson grass on Mesa Farm at the time of purchase.

rapid depletion of food reserves in the rootstocks. The continued
removal of top growth will prevent the replenishment of these
root food reserves which are manufactured in the green leaves
and stems of the above -ground parts. Two to 3 months of such
treatment, if done thoroughly, will clean up a bad infestation.

The weed burner has reduced materially the cost of controlling weeds in
places inaccessible to farm machinery.
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FIELD DAYS Field day inspection of small

During the fiscal year ending grains plots.

June 30, 1940, around 2,000 grow-
ers, cattlemen, and future farm-
ers attended the field days held
at the farm. The latest develop-
ments in farm machinery were
demonstrated by local dealers on
farm machinery day. The rela-
tive merits of numerous varie-
ties and cultural treatments were
discussed with the visitors on the
plots on the crop field days. In-
sect damage and control also
takes an important place on these
occasions. The cattlemen have a special day near the close of the
feeding tests to look over and discuss the results of the feeding
experiments. Numerous individual visitors concerned with a
wide range of agricultural problems are welcomed at the farm
throughout the year.

The farm machinery day attracts numerous visitors.

Agronomists from eleven western states spent several hours during a recent
annual conference examining the plot work in progress at the farm.
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L. G. Goar, an authority on flax production in the Southwest, discusses this
crop on a recent field day.

COTTON

ECONOMIC USE OF WATER

. The recent water shortage has intensified the necessity for the
economic distribution of irrigation applications.

Tests over a 2 -year period have indicated that early irrigation
shortly after the plants are well established provides for better
plant growth prior to fruiting, an earlier and larger bottom crop,
and a larger total crop as compared with delaying the first irriga-

Earlier and heavier fruiting is stimulated by early irrigation (Acala
variety) .



MESA EXPERIMENT FARM HELPS FARMERS 163

Early fruiting is delayed and lighter set of botton crop is provided by
delayed early irrigation (Acala variety).

tion in order to encourage deep rooting. Pima cotton responded
to early irrigations more decidedly than did Acala on the soil type
represented at the Mesa Farm. These experiments are being
continued for more conclusive data.

VARIETY TESTS

The most promising varieties of cotton have been included in
the search for an upland variety that would prove superior to the
present widely grown Acala. The four varieties pictured (photos
taken Sept. 18, 1940) , Acala, Hartsville, Coker Wilds 11, and Delta
and Pineland 12, are among those grown in 1940 which have
special interest.

The American -Egyptian varieties yielded the following amounts
of seed cotton in 1939: Pima, 1,168; SxP, 1,390; and Blackcross,
1,390 pounds per acre. The 1940 first picking yields were: Pima,
456; SxP, 660; and Backcross, 496.

CULTIVATION REQUIREMENTS

Surveys in 1923 and 1924 showed that some farmers were cul-
tivating their cotton as many as eleven times. Subsequent ex-
periments at the Mesa Farm checked with those at other experi-
ment stations in determining that "cultivation is valuable largely
in controlling weed growth, in aiding water penetration, particu-
larly on tight soils or land with considerable fall, and possibly in
promoting aeration of the soil. These purposes accomplished,
further cultivation is an added cost without increased returns."
The above quotation is from Arizona Bulletin 135, Field Experi-
ments with Cotton.
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Acala.

Hartsville.

Coker Wilds 11.

Delta and Pineland
12.
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Harvesting a field of hegari for silage.

GRAIN SORGHUMS

For more than 20 years hegari has been the leading grain sor-
ghum of Arizona. This variety was popularized by the Experi-
ment Station, and its purity and uniformity have been maintained
through the selection work on the Mesa Farm.

Recent experiments indicate that some of the early maturing
sorghum varieties, such as Sooner, have a place where planting
must be delayed.

Manko, a late maturing variety, has given such a good account of
itself in the last 3 years that it bids fair to replace some of the
acreage now used for hegari. This variety outyielded its closest
competitor by approximately 500 pounds of grain per acre as a 3-
year average. Manko silage compared favorably with hegari
silage during the 1939-
40 season. A similar
feeding comparison is
being made this sea-
son, 1940 -41.

Manko, an exceedingly
heavy grain and silage
producer.
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Bagging for head selections to maintain purity and improve yields.

WHEAT

Baart, the leading wheat variety of southern Arizona, was
introduced into Arizona almost 3 decades ago by the Arizona
Agricultural Experiment Station in co- operation with the United
States Department of Agriculture. Irrigation experiments with
Baart wheat show a decrease of about 5 bushels per acre when
planted in dry soil and irrigated up as compared with planting in
moist soil with no subsequent irrigation until after the plants have
become well established.

The jointing period is a most critical one for the irrigation of
wheat. Plots given the same total amount of water for the season
yielded 6.6 bushels greater when irrigated at the jointing stage
with no irrigation at tillering as compared with plots irrigated at
tillering but not at the jointing period.

Plot at left irrigated up, at right planted in moist soil.
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Plant at left irrigated at tillering but not at jointing period; at right irrigated
at jointing but not at tillering sage.

BARLEY

Vaughn barley was first distributed to the farmers of the State
in the fall of 1935 by the Arizona Agricultural Experiment Sta-
tion in co- operation with the United States Department of Agri-
culture and the Arizona Crop Improvement Association. It has
now almost completely replaced the Common Six -row, the variety
most universally produced prior to the introduction of Vaughn.
The new variety is resistant to lodging, a characteristic not
possessed by the old Common Six -row. It also has smooth
beards making it superior for hay purposes as compared with the
barb -bearded character of the Common Six -row.

The 8 -year average yield of Vaughn at the Mesa Farm was 86.7
bushels per acre, while Common Six -row produced 72.8 bushels.

Arivat, a variety very similar to Vaughn, has been outyielding
Vaughn materially in the variety tests at the Mesa Farm and
may shortly replace the latter variety.

The Vaughn at the right
is erect; Common Six -
row in the center is badly
lodged.
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OATS

California Red oats has con-
sistently outyielded the more
commonly grown Texas Red by
slightly over 11 bushels per acre.
The 9 -year average results for
the Mesa Farm give a yield of
100.7 bushels for the California
Red and 89.4 bushels for the
Texas Red. The California Red
is now replacing other varieties
in southern Arizona.

FLAX

Flax requires fertile soil free
from weeds for satisfactory' pro-

169

California Red oats -it "speaks"
for itself.

A foundation field of California Red oats.

duction. The only variety now grown in the Southwest, Punjab,
also requires early planting not later than November for max-
imum yields. This crop has not given as high net returns on the
Mesa Farm over a 7 -year period as has barley.
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Right, Punjab flax; left,
Giza. Latter variety badly
infected with bacterial
wilt.

Flax planted with drill October 19, 1939; photo taken
February 13, 1940.

Flax planted in 21 -inch
rows at same time and
photographed at same
time as drilled plot. No
material difference i n
yield.
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CROP ROTATION
Fifteen different types of rotations are included in these ex-

periments which were started in the fall of 1934. They were de-
signed to answer such questions as the value of green manuring
crops; the most economic place to use barnyard manure; the in-
fluence of varying number of years in alfalfa on subsequent cot-
ton yields; livestock farming versus straight cash crop farming;
and economic returns from the various types of rotations. These
experiments will increase in value as the years go by.

Left, cotton; center, hegari; right, alfalfa in a combination livestock cash
crop type of rotation.

GREEN MANURE CROPS

Brabham cowpeas still remain as good a summer green manure
legume as any yet tried for most rotations. It makes a rapid
heavy top growth and possesses an extensive root system. Other
good producers include sesbania, Arisoy soybeans, Crotalaria
juncea, and guar.

The calcarata species of vetch makes a heavier early growth
than any of the other winter legumes which have been included
in the Mesa Farm experiments. Sour clover (Melilotus indica)
still remains the old stand -by for most purposes but should be
planted in the early fall for best results. Fenugreek does not
make a heavy top growth as compared with calcarata vetch or
sour clover. However, this legume did stimulate a tremendous
growth of Manko sorghum during the 1940 season and is still being
included among the possibilities as a winter green manure.

Left, Crotalaria juncea;
right, guar. Planted April
25; photographed Septem-
ber 4.
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Left, Brabham cowpeas; right, Arisoy soybeans. Planted July 5; photo-
graphed September 4. Cowpeas grow more rapidly at first.

Left, Brabham cowpeas; right, Arisoy soybeans. Planted April 25; photo-
graphed September 4. Soybeans catch up in growth later.

SUGAR BEET SEED PRODUCTION

Date -of- planting experiments indicate the necessity for early
planting if maximum seed yields are to be obtained. Early plant-
ing is of prime importance with low bolting varieties. This stim-
ulation of heavier seed production appears to be due in large part
to the lowering of soil temperatures caused by the more intensive
shading of the early plants.
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YIELD OF FIELD RUN SEED IN POUNDS PER ACRE

Variety
Planting date

Bolting tendency
Aug. 16 Sept. 7 Oct. 2

Great Western 3,350 3,450 1,790
R and G 3,365 2,840 1,245 Low (ay.)

Average 3,357 3,145 1,517

U.S. 14 3,690 2,680 2,685
U.S. 12 4,060 4,095 3,630
U.S. 33 4,420 4,500 3,690 High (ay.)
U.S. 217 3,335 3,650 2,565

Average 3,876 3,731 3,142

Sugar beet seed ready for harvest.

Cutting tops of sugar beets at various times during the winter to stimulate
pasturing' reduces seed yields materially.
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NEW CROPS

Growers everywhere are on the lookout for new field crops to
replace or supplement those whose performance records have not
always been satisfactory. Among those included from time to
time in the experiments at the Mesa Farm and which have not
become commercially important are tobacco, field peas, ramie,
pyrethrum, sesame, castor beans, Ladino clover, Berseem clover,
crotalaria, guar, mung beans, soybeans, tepary beans, velvet
beans, safflower, artichokes, millet, broom corn, and many others.
A grass nursery has just been planted in co- operation with the
United States Department of Agriculture, Soil Conservation
Service.

Millet variety test.

t

Best varieties of castor beans produce well.
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This plot of safflower yielded 2,000 pounds of seed per acre.

Pyrethrum beginning to flower.
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General view of soybean variety tests. Note variations in plant types.

SOYBEANS

Over 500 varieties and strains of soybeans have been included in
the Mesa Farm soybean experiments. Wide variations in plant
growth and seed setting have been exhibited in these tests. A
number of varieties have produced very satisfactory forage and
seed crops, although excessive shattering has prevented the har-
vesting of economic amounts of seed. Several shatterproof in-
dividual plants were found in 1940 among the various varieties
grown on the farm. These discoveries highly encourage the
thought that selection toward resistance to shattering will ulti-
mately provide a variety adapted to Arizona conditions.

Combination of soybeans and hegari for silage purposes.
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LETTUCE AND CANTALOUPE BREEDING

Several years ago the Horticulture Department undertook a
program of variety improvement and stabilization of lettuce and
cantaloupe varieties for Salt River Valley growers. Selections
of especially desirable types of No. 152 and No. 615 lettuce and of
Imperial No. 45 cantaloupes were made in commercial fields.
These were increased and further improved through inbreeding
and selection on the Mesa Farm.

Upon the recommendation of the Seed Improvement Commit-
tee of the Central Arizona Vegetable Growers Association, 3
acres of the new strain of No. 45 cantaloupes were planted on the
farm in 1940 for seed increase purposes. The Committee visited
the field at harvest and, being impressed by the uniformity of
vine and fruit, asked that the seed by harvested and turned over
to them for multiplication. This was done. The committee plans
to grow about 100 acres of cantaloupes from this seed in Utah in
1941 which will supply seed for the 1942 Salt River Valley crop.
If this program works out satisfactorily, it will be made per-
manent, and Salt River Valley growers will each year be supplied
with foundation seed only one generation removed from a selfed
pure line.

A similar program is under way with lettuce. During the
1939 -40 lettuce season a comparison of the University strains of
No. 152 and No. 615 with those of commercial seed companies was
made by single bed plantings in commercial fields. These in-
dicated that the University strains might be superior.

Similar and more extensive tests are in progress during the
1940 -41 season. At the same time increase plots are being grown
on the Mesa Farm which will provide foundation seed for release
to the Committee if the strains again demonstrate their
superiority.

Harvesting lettuce seed from selected superior plants.
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LETTUCE IRRIGATION
The irrigation program that insures a continuous moist soil

surface with a minimum amount of water has been found to be
most desirable in producing favorable soil temperature and
moisture conditions for germination of fall sown lettuce seed and
for subsequent growth of the young seedlings.

Harvest data have shown that uniformly high moisture content
throughout the season, ranging from slightly above to slightly
below the field water -holding capacity, is favorable for the pro-
duction of heavy lettuce heads. Further reduction of soil moisture
content early in the season causes a decided decrease in head
weight. Irrigations at maturity immediately following a definite
soil moisture deficiency results in a low rate of heading. Abun-
dant soil moisture during the growth period with soil moisture
reduction during harvest is favorable for a high rate of heading
and early maturity.

Arizona Bulletin 133, Lettuce Irrigation Studies, and Arizona
Technical Bulletin 33, Studies in Lettuce Seedbed Irrigation under
High Temperature Conditions, should be consulted for further de-
tails.

VEGETABLE VARIETY TRIALS
Each year since 1938 trials of many different varieties of vege-

tables have been conducted on the Mesa Farm. These trials have
proved to be very valuable in obtaining new varieties for Arizona
gardens and truck farms. With the many new varieties now being
offered each year by seed companies, the obtaining of some in-
formation concerning them becomes more necessary. It has also
been possible to extend the growing of certain vegetables in the
State through the use of varieties that are better adapted.

N.Y.A. boys working in the vegetable variety trial plots.
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BUSH BERRIES

The variety tests with small fruits indicate that certain varieties
can be used advantageously in southern Arizona at least for fam-
ily use if not for commercial production. Texas Wonder, Maca-
tawa, and Boysenberry were the outstanding varieties from the
standpoint of yield and quality of fruit produced. The range of
harvest for these three varieties in 1938 was from May 19, when
the first picking of Texas Wonder was made, to June 30, the date
for the last harvest of Boysenberries and Macatawa.

Texas Wonder. This berry yielded at the rate of 538 crates (twelve boxes
each) per acre. Macatawa yielded 442 crates and Boysenberries 307
crates per acre.

SWEET POTATO HOTBEDS

An experiment to compare the efficiency of different types of
hotbeds for the production of sweet potato transplants was begun
in 1936. Six types of heating devices were used including fire,
electric cable with no bed insulation, electric cable with sides and
bottom of bed insulated with painted celotex, manure, gin trash,
and a check with no heat treatment.

Three years' work demonstrated that, while the open fire box
and electrically heated beds produced the earliest plants, costs
were too excessive to justify the use of these methods. The beds
treated with manure and covered with tar paper produced plants
the most economically.
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Sweet potato hotbed installations.

LAND LEVELING FOR IMPROVED WATER PENETRATION

The land on the Mesa Farm when acquired by the State for
experimental purposes had an average fall in grade of 2 inches per
100 feet. This amount of slope was too great on such a heavy soil
to allow for economic water use and uniform water penetration.
The plots on the entire farm have been brought to a dead level,
with the resultant crop increase in most cases paying leveling
costs in one or at the most two seasons. It is well recognized that
many irrigated farms because of longer runs or lighter soils will
not lend themselves to such a leveling program. However, many
have increased their returns through a modified leveling pro-
cedure or by changing the direction of the water flow.

An alfalfa plot following irrigation, indicating the level nature of the land
thus providing uniform moisture penetration.
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The side delivery is almost an indispensable implement in the making of
quality hay.

TRAVELING HAY BALER

Since the traveling hay baler was first put into operation on the
Mesa Farm, this method of making hay has become quite universal
in the State. Less labor and handling of hay is involved, resulting
in the saving of most of the leaves. Better quality of hay can be
produced and at a lower cost.

The border disk in operation.
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BORDER DISK
One of the best labor- saving implements on the Mesa Farm is

the border disk. It not only throws up high water -controlling
borders in a hurry but also eliminates weeds by an occasional
treatment after the borders are made.

CONTROL OF COTTON INSECT PESTS
The Bureau of Entomology and Plant Quarantine of the United

States Department of Agriculture has been operating for several
years on the Mesa Farm a co- operative project on cotton insect
control. Much progress has been made in the control of certain
hemipterous insects which often cause severe damage to cotton in
this State.

During the past year the Entomology Department of the Uni-
versity of Arizona remodeled an old raisin -drying shed turning
it into a field laboratory. Here, under well -controlled conditions,
tests are made to determine the toxicity of various arsenical com-
pounds for cotton insect control. The laboratory work supple-
ments similar dusting treatments on caged plants in the near -by
cotton field.

The insect laboratory.

Field cages used for determining the efficiency of various dusting treat-
ments for insect control.
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Since arsenical poisons are likely to burn plants, it was neces-
sary to dust several rows of cotton at weekly intervals with the
more promising materials in order to test for plant tolerance.

These preliminary laboratory and cage tests coupled with the
plant tolerance experiments indicate the possibility of develop-
ing a cheaper and more effective control for hemipterous insects
on cotton than the sulphur -Paris green mixture now being used.

A typical lot of Arizona feeder steers on feed in the experimental pens.

CATTLE FEEDING EXPERIMENTS
One to two hundred range steers are fed out each year in the

experimental lots on the farm by the Animal Husbandry Depart-
ment. Each test is planned primarily to determine the most
economical combination of the locally produced feeds for use in
fattening feeder cattle. The roughage feeds, silage and alfalfa
hay, are produced on the Experiment Farm. These feeds are
supplemented by the concentrate feeds common to southern
Arizona -hegari, barley, and cottonseed meal.

Cattle feeders listen to explanation of test results on annual Cattle Feeders'
Day.
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Additional studies pertaining to such factors as type, age, and
grades of cattle are carried on in conjunction with the feeding
projects.

Feeding tests show hegari silage to be worth fully 50 per cent
the value of alfalfa hay when fed with alfalfa hay, rolled barley,
and cottonseed meal. Ground barley was worth as much as cot-
tonseed meal when replacing part of the cottonseed meal in an
alfalfa hay -hegari silage ration.

Detailed data on the most recent feeding tests are available in
Arizona Experiment Station Bulletin 170.

FATTENING LAMBS
The results of the lamb- fattening tests conducted at this Station

are available to prospective lamb feeders in the event this type
of enterprise acquires a stronger basis.

Greater net returns were made on alfalfa -barley pasture, sup-
plemented by a small allowance of shelled corn or cracked hegari
and alfalfa hay than by straight dry -lot feeding. Hegari and corn
silages have practically equal feeding value, pound for pound,
when fed with rolled barley and cottonseed meal.

ROADSIDE AND HOME BEAUTIFICATION
The aesthetic values should not be neglected in making life

worth while. A roadside planting of alternating date palms and
sour oranges adds greatly to the appearance of the farm without
interfering with adjacent crop production.

Well- planned landscaping around the home provides a stimulat-
ing setting for a satisfying home life well worth its cost.

The Experiment Station farm's contribution to the "Valley Beautiful."



A
 v

ie
w

 o
f 

th
e 

la
nd

sc
ap

in
g 

ar
ou

nd
 th

e 
su

pe
ri

nt
en

de
nt

's
 c

ot
ta

ge
.


	B171-1941-a1_m
	B171-1941-a2_m
	B171-1941-a3_m
	B171-1941-159_m
	B171-1941-160_m
	B171-1941-161_m
	B171-1941-162_m
	B171-1941-163_m
	B171-1941-164_m
	B171-1941-165_m
	B171-1941-166_m
	B171-1941-167_m
	B171-1941-168_m
	B171-1941-169_m
	B171-1941-170_m
	B171-1941-171_m
	B171-1941-172_m
	B171-1941-173_m
	B171-1941-174_m
	B171-1941-175_m
	B171-1941-176_m
	B171-1941-177_m
	B171-1941-178_m
	B171-1941-179_m
	B171-1941-180_m
	B171-1941-181_m
	B171-1941-182_m
	B171-1941-183_m
	B171-1941-184_m
	B171-1941-185_m
	B171-1941-186_m

