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GRAY SCALE

GROWING

ARIZONA

CO77 ON
By Charles 0. Ellwood
Extension Agronomist

The Arizona cotton grower has
led the nation for several years in
the production of lint per acre. He
has found that high yields are im-
portant in reducing costs, and he
has maintained such yields.

Cotton growing in Arizona is be-
coming more mechanized every
year. That calls for a closer watch
over every phase of production. No
detail is too small to overlook in
producing a cotton crop.



Short Staple
Acala 44 is the recommended

variety of cotton for Arizona ex-
cept in the higher elevation cot-
ton counties, and where wilt is a
problem. Acala 44 was bred by the
University of Arizona. It has made
an excellent reputation as a high
yielding variety with good spin-
ning qualities.

Acala 44 is the recommended
short-staple cotton for most of
Arizona.

For Greenlee and Cochise coun-
ties, Acala 1517 is the recommend-
ed variety. This variety has some
wilt tolerance and a good reputa-
tion on the El Paso market where
the cotton from these counties is
sold.

For Graham, Santa Cruz, and
southern Pima counties, W R 46
has proved very successful. It has
excellent wilt tolerance and good
spinning qualities.

It is very important to have only
one variety of each type of cotton
grown in each community. It is
also important for the variety to
have good spinning qualities. A
few growers with a low quality
cotton such as P 18 can reduce the
price of all cotton in the area and
injure the reputation of all Ari-
zona short-staple cotton. Where
several varieties are grown in one
community and the buyer can not
be positive which variety he is get-
ting, he will bid only the value of
the lowest quality cotton.

Extra Long Staple
The only recommended variety

of long-staple cotton for Arizona
is Pima S-l. Pima S-l is recom-
mended over Pima 32 because of
higher yield and lower cost of har-
vesting. The new variety requires
a long season and therefore may
be regarded as hazardous at ele-
vations above 3,000 feet.



Pima S-l (on the right) is the recommended long-staple cotton
variety for Arizona. Because of higher yields and lower harvesting
costs, it is replacing Pima-32 (shown at left).

A good even growth of cotton
is impossible without good even
water penetration. To get even
penetration, the land must be lev-
eled to a uniform grade (or slope;
and without side slope wherever
possible.

Work the land as little as pos-
sible in leveling. The use of two-
way plows prevents the formation
of dead furrows in the center of
the field. This reduces the amount
of leveling necessary. The level-
ing operation costs money and
leaves the soil in a poor condition
to take water readily.

Preparation of Land
For Planting

To get a good even stand of cot-
ton that can be properly cultivated,
it is necessary to dispose of the
previous crop residue. Power
shredders are doing a good job of
chopping up the old residue. After
shredding, disk the ground to level
out the land and further chop up
stalks. Then plow to a depth of
10 to 12 inches.

Plowing should be deep enough
to break up any soil compaction
caused by machinery used in pro-
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The two - way moldboard plow
leaves land level and turns under
crop residues.

ducing the previous crop or crops.
The ground should be ripped or

chiseled before plowing if there is
a hard-pan or impervious area that
will not be broken up by the plow.

The next operation is to level if
necessary. However, it is much
better if the land can be bordered
or furrowed out in the rough, since

leaving the ground rough helps
to get better penetration of water.
On heavy soils the pre-irrigation
can be given several months be-
fore planting time.

Subsoil p lowing (24 to 36
inches) is recommended only where
the texture of the surface soil will
be improved by bringing up soil
from a lower depth, or where ce-
mented or compacted layers can
not be broken up by chiseling. It
seldom will pay to repeat subsoil
plowing.

Early land preparation (plow-
ing 12 inches deep with a mold
board plow) and irrigation are a
great help in the control of the
Pink Bollworm where present. It
hastens decomposition of the crop
residue and destroys the Pink Boll-
worm larva.

After the preplanting irrigation,
the soil must be allowed to dry out
sufficiently before planting to pre-
vent puddling.

Farmers v a r y their planting
methods from farm to farm and
field to field depending upon soil
type and the moisture conditions
that exist at planting time.

Two facts must be considered
in obtaining a good stand of cot-
ton.

1. The cotton seed must have
sufficient moisture to germinate.

2. The cotton seedling is weak
in emergence when compared to
many other seedling plants.

Where the field has been fur-
rowed out and pre-irrigated, the
first step in planting is to knock
off the top dry part of the bed.
This can be done with a harrow,
disk, drag, or runner wings on the
planter. The seed is then planted



±y2 to 2 inches deep on a firm
moist soil.

The seedling can not come up
through 4 or 5 inches of soil. If
the soil beneath the seed is not
firm, it is likely to dry out before
the seed sprouts.

The soil covering the seed must
be compacted some to prevent dry-
ing out. Care must be used to see
that the soil is not compacted so
much that a crust is formed which
will prevent many of the seedlings
from emerging.

Where the soil tends to dry out
too rapidly or crust over, disks are
placed behind the planter shoes to
hill-up a ridge or "cap" over the
seed. The hilled-up soil preserves
moisture until the seed has sprout-
ed and then the "cap" is dragged
off with a harrow or drag.

Planting in the dry soil and then
irrigating to give moisture for ger-
mination cools the soil in some
cases as much as 10 degrees F.
Early in the planting season this
is usually enough of a drop in the
temperature to hurt the germina-
tion of the cotton seed. It also
tends to start weed growth and is
not recommended. However, this
method works satisfactorily for
late plantings, such as cotton fol-
lowing a barley crop.

Mechanically delinted seed should
be seeded at about 25-30 lbs. per
acre. Acid delinted seed should be
planted about 15 to 20 lbs. per
acre. To do a proper job of culti-
vation, the rows must be a uni-
form distance apart (38 or 40
inches).

Many farmers are now planting
to a stand and not thinning.

Plant Population with Different
Spacing on 40-inch Rows

Inches
between
plants
in the row

2
3
4
5
6
8

Plants
per
acre
78,408
52,272
39,204
31,363
26,136
19,602

The above table shows 39,204
plants per acre when spaced 4
inches apart and in 40-inch rows.
Figuring 3,200 viable acid delinted
seed per pound, it would take a
little over 12 pounds of seed per
acre to give the desired plant pop-
ulation. This is not considering
loss of plants by disease, insects,
etc.

Spacing
The following data from the Sa-

caton Experiment Station in 1950
shows the average yield of 8 va-
rieties of cotton with different
spacings:

Cotton Spacing

Spacing
2 inches
4 inches
6 inches
8 inches

10 inches
12 inches
14 inches
16 inches

Two-inch spacing
duce the size of the
quality of the lint.

Yield in lbs.
Lint per acre

1369
1251
1200
1185
1143
1174
1117
1069

tends to re-
bolls and the
When there





On land where weeds have not
been allowed to go to seed, and
where ditches have been kept
clean, weed control is a minor prob-
lem. But where large numbers of
weeds are present, aggressive con-
trol measures are necessary.

Sprays
The pre-emergence sprays (be-

fore cotton comes up) have not
proved successful in Arizona to
date and are not recommended
now. Ordinarily, when the beds
are worked down to plant cotton,
all weeds present are killed.

Regular cultivation p r a c t i c e s
will control weeds when the cot-
ton is small. Where puncture vine
weeds are a problem, the beds
should be disked down rather than
harrowed down.

Rotary Hoe
The rotary hoe is an excellent

tool to use in breaking a crust to
get cotton up, and then to control
small weeds and grass in young
cotton. It will not control large
weeds. It will not hurt the young
established cotton plant.

Use the rotary hoe at a speed
of at least 5 to 6 miles per hour.
This enables it to quickly take
care of a large acreage. The ro-
tary hoe can be used until the
cotton is 8 to 10 inches tall.

Flame Cultivator
Also a tool to help regular cul-

tivation is the flame cultivator. In
fields infested with morning glory,

ground cherry, and careless weed,
it has been possible to get good
control when the flame cultivator
has been used with regular culti-
vation. In these tests flaming elim-
inated 90 per cent of the weeds left
by the regular cultivation.

Flame cultivation can not begin
until the smallest cotton plants
are 8 to 10 inches tall and the
stalks are about y± inch in dia-
meter. Flame cultivation can con-
tinue until lay-by time or until
open bolls are present.

The best time to use flaming to
the drill row is 7 to 10 days after
an irrigation, when weed seedlings
first appear. Two flamings (spaced
a week apart) between irrigations
may be needed in heavy infesta-
tions of annual weeds.

About 414 gallons of fuel per
acre are used in each flaming
when operating at 3 miles per hour
with 30 pounds- gas pressure. This
will cost about 70 cents per acre
for fuel, where fuel is figured at
15c per gallon.

The use of flaming is dangerous
where Johnson grass has been
chopped out. The dried Johnson
grass causes grass fires that dam-
age or kill cotton plants.

Where Johnson grass is not pres-
ent, regular cultivation plus flam-
ing and hoeing will give good re-
sults at not too much cost.

For more information on flame
cultivation, see your County Ag-
ricultural Agent.
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Johnson Grass
With a bad infestation of John-

son grass, hand chopping can run
the weed control cost up to $60
per acre.

For mechanization of cotton pro-
duction, Johnson grass must be
controlled! The first step is to con-
trol the Johnson grass along the
ditches by oiling, grazing, or soil
sterilants. Sterilants, such as the
chlorates, should be used only on
lined ditches.

If there is only a light infesta-
tion in the field, constant hand hoe-
ing or spot treatment with chem-
icals is recommended.

Geese
In young cotton and before the

weather gets too hot, geese will do
a very good job of weeding. In New
Mexico, where the temperature
isn't quite as hot as in Arizona,
geese have been used to good ad-
vantage for a long time.

Calves can be used in cotton
fields to reduce costs of controlling
Johnson grass and some other
weeds.

Geese require special care, good
water and supplemental feeding.
Geese lose much of their effective-
ness when the cotton gets over
their heads and the temperature
gets around 100° F.

TCA
The chemical, sodium tricholoro-

acetate (TCA), has been success-
ful in summer spot treatment of
weeds. Wet the Johnson grass
foliage and the base of the plants
completely with a mixture of one
pound of TCA to one gallon of wa-
ter. Add two ounces of a wetting
agent such as Vatsol or Joy to each
50 gallons of the mixture.

Since TCA must enter the root
zone to be most effective, it should
be applied just before an irrigation.
Some of the cotton plants, as well
as the Johnson grass, will be
killed but the Johnson grass must
be controlled.

Cattle
Calves usually will not eat cot-

ton but will feed on Johnson grass
and other weeds except ground
cherry. They do some minor dam-
age by trampling. They can be
put in the cotton field as soon as
the cotton is planted and kept
there until bolls are developed.
When the calves start eating the
bolls, they must be taken out of
the field.

Calves that are put in a cotton
field should be gentle so that they
will trample as little of the cot-
ton as possible. They will not kill
out the Johnson grass, but will
greatly reduce the labor required
in keeping it in check.
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Sheep (dry ewes) are reported
as working satisfactorily in New
Mexico after the cotton is 6 inches
tall and until bolls are developed.

Rotation
The best control of Johnson

grass is complete eradication. A
rotation that includes a small grain
and summer fallow is the best
method of eradication at the pres-
ent.

If the small grain has been well
fertilized and watered, it makes
good growth in the spring ahead
of the Johnson grass and tends
to smother it back. The land
should be plowed with a moldboard
plow as soon as the grain is re-

moved and plowed every time the
Johnson grass gets 6 to 8 inches
high.

A very dry soil should be main-
tained throughout the entire fal-
low period to dry out and kill the
roots. Tail water or a leaky ditch
can undo a lot of work. Disking
does not seem to do the job that
plowing does.

Johnson grass that has been al-
lowed to go to seed in a cotton
field has developed a deep root
system with large food reserves.
This is the hardest kind to kill
On the other hand, if the Johnson
grass has been kept chopped or
eaten off, the roots are compara-
tively shallow and have a small
food reserve. This type of plant is
much easier to kill.

High yields of cotton can be ob-
tained only with proper irrigation.
The irrigation procedure is de-
pendent upon plant development,
weather, and soil type. The plant
needs must be the indicator of
when to irrigate.

A preplanting irrigation to the
depth of at least 6 feet fills the
soil with moisture in the lower
depths that will carry the plant
through the season. This gives the
plant roots a larger area in which
to obtain water and food and acts
as insurance in case an irrigation
is delayed for any reason.

The upper 2 to 3 feet of soil is

the zone of greatest root activity.
It is only the upper 2 or 3 feet of
soil that will need moisture re-
placement during the rest of the
season.

The first irrigation after plant-
ing should not be given until the
moisture in the soil has been drawn
out to the extent that an irriga-
tion will stimulate plant growth.
Too early an irrigation will shock
the plant by cooling the soil down
to an unfavorable temperature and
will help promote diseases. How-
ever, the plant should be irrigated
to obtain maximum size at time of
flowering.
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High yields of cotton can be ob-
tained only with proper irrigation.
(Photo of L. M. Heaslet of Peoria
in Maricopa county, 1953.)

Later irrigations should be ac-
cording to plant needs as deter-
mined by changes in color and loss
of cool feeling in the leaves. Cot-
ton should never be allowed to

stress, as any stress will reduce
yields.

The last irrigation can be made
forty-five to sixty days before the
average frost date if the soil has
been properly filled at pre-irriga-
tion and adequate moisture has
been maintained throughout the
season. If good moisture has not
been maintained or if the soil is
sandy with very low water-holding
capacity, additional irrigations may
be needed to maintain the vigor
necessary to mature the bolls prop-
erly.

There is no major difference
in the irrigation of short staple
and long staple cotton provided ir-
rigation is carried out on plant
needs during the growing season.

With salty water and salty land,
extra precautions are necessary to
supply more water by irrigating
more frequently since the soil mois-
ture is harder for the plants to
get. Also, enough water should
be applied before planting to car-
ry the salts, accumulated during
the last season, down below the
root zone.

Cotton yields in Arizona can be
increased a great deal through the
proper use of comemrcial fertiliz-
ers. For fertilizer to be most ef-
fective, however, the soil must be
in good tilth, it must have an ade-
quate supply of water, and good

production practices in general
must be followed. Proper kinds
and amounts of fertilizer must be
used.

The fertilizer element most often
needed in Arizona soils is nitrogen.
Fertilization with nitrogen has
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proved to be profitable on a wide
variety of soils throughout the
cotton growing areas of Arizona.

The amount of nitrogen which
is needed varies with the cropping
history, the area, and the type of
soil. Under average conditions,
about 75 to 125 pounds of nitro-
gen per acre (225 to 300 pounds
of ammonium nitrate per acre or
its equivalent in other nitrogen
fertilizers) appears to be most
desirable in the warmer valleys.

On some soils, especially where
large amounts of crop residue have
been turned under, slightly heavier
amounts might be desirable. In
most cases, land just out of alfalfa
should need no nitrogen fertilizer.

The average yields resulting
from various fertilizer applications
in tests conducted in Pima, Pinal,
Maricopa, and Yuma counties are
shown in the graph on page 14. Al-
though the largest average yield
was obtained from 150 pounds of
nitrogen per acre, the most profit-
able return was realized from 100
pounds of nitrogen per acre or less
on the majority of tests.

In the higher elevation cotton-
growing areas such as Cochise
county, smaller applications of per-
haps 30 to 50 pounds of nitrogen
per acre appear to be sufficient on
most soils. Heavier applications
may delay maturity without in-
creasing yields.

The time at which nitrogen ap-
plications are made is also impor-
tant. On medium or fine clay tex-
tured soils, the nitrogen should be
applied within about 60 days after
the cotton is planted. A single ap-
plication is probably satisfactory.
On sandy soils, smaller, more fre-
quent applications are desirable. In
all cases the fertilizer should be

—13 —

applied fairly early in the season.
Applications which are made too
late (July 15 to August 1) may
delay the maturity of the crop
without increasing yields.

In general, the pounds of nitro-
gen which are applied determine
the increase in yield obtained. Of
the common forms of nitrogen fer-
tilizer, all appear to be about equal-
ly effective for each pound of ni-
trogen contained.

The response of cotton to phos-
phate fertilizers has been very low
in Arizona. Phosphate responses
have been obtained in only a small
percentage of cases, and then only
when used in combination with ni-
trogen.

Nitrogen fertilizer may be ap-
plied as a side dressing.



The average effect of phosphate
can be seen in the chart below.
Cotton is apparently a strong for-
ager for phosphate and can obtain
enough to meet its needs even on
soils which, according to soil anal-
yses, are low in available phos-
phate.

In case phosphate fertilization
is needed, 40 to 50 pounds of avail-
able P2O5 per acre should be suf-
ficient. In general, all common
forms of phosphate fertilizer used
in Arizona are about equally ef-

fective when considered on the
basis of plant food contained.

Potash fertilizer is not recom-
mended for cotton in Arizona at
the present time.

A fertilizer program should be
planned for an entire cropping sys-
tem rather than for an individual
crop. Cotton responds well to ni-
trogen fertilization and poorly to
phosphate fertilization. Some oth-
er crops such as alfalfa respond
very well to phosphate fertiliza-
tion. Immediately following alfal-

Results from 19 cotton fertilizer tests conducted in
Pima, Pinal, Maricopa, and Yuma Counties from 1951
to 1953.

Average Yield
(Bales per Acre)

No
ferti-
lizer

100
lbs.

Nitrogen
per

5o 100 150 a c r e

lbs. lbs. lbs. L l u s

Nitrogen Nitrogen Nitrogen ^
per per per l b g #
acre acre acre ^ ~
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fa, of course, nitrogen fertilizer
needs are very small.

By looking ahead, it is possible
to plan a fertilizer program so
that maximum returns can be real-
ized from each dollar that is spent
for fertilizer. Put your phosphate
on your alfalfa and your nitrogen
on your cotton.

Organic matter is very low in
Arizona soils. Organic matter is

the key to good soil structure and
must constantly be r e p l a c e d
through the use of barnyard ma-
nure or crop residues. Alfalfa or
such green manure crops as papa-
go peas, guar, and sesbania used
in the rotation help maintain the
organic matter. Such rotations are
strongly recommended. Also a hign
organic matter content is neces-
sary for successful cotton produc-
tion on root rot infested soils.

Defoliation usually aids in reduc-
ing boll rot, increasing picker ef-
ficiency on the first picking, and
helping to straighten up cotton
that has lodged. Bottom defolia-
tion that only removes the leaves
from the lower portion (%) of the
plant has been found to help a
great deal in reducing boll rot and
opening up the lower bolls for har-
vest. This advantage is lost if the
opened crop is not harvested be-
fore new leaf growth occurs.

Both of these methods of de-
foliation are covered in circular No.
203, "Defoliating Cotton in Ari-
zona, " by the Agricultural Exten-
sion Service. It is available at
your County Agricultural Agent's
office.

The percentage of cotton defoli-
ated in Arizona has been steadily
increasing.
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Whether or not to use a me-
chanical picker is about the most
controversial part of cotton pro-
duction at the present time. The
answer to this question will de-
pend upon local conditions such as
(1) available handpickers and
cost, (2) condition of cotton wheth-
er down and tangled, etc., (3) per-
centage field loss by mechanical
pickers and (4) percentage grade
loss by machine pickers. Experi-
ment Station Bulletin 259 on,
* 'Costs of Harvesting Upland Cot-
ton in Arizona," is available in your
county Agricultural Extension of-
fice. It compares costs of machine
and handpicking cotton in Arizona.

Some points that will determine
the kind of work a mechanical
picker will do are as follows:

• All pickers can be adjusted to
take care of rows spaced 38 to 40
inches apart. Some two row ma-
chines can not be adjusted for rows
of any other width. It is important
that rows be an even distance
apart.

• Uniform spacing of plants in
the row helps promote an even
growth and gives uniform plants.

• The operator is the most im-
portant part of the mechanical
picker operation. He must thor-
oughly understand the operation
and adjustment of the machine.
The machine companies have a
school each fall for operators and
these schools are very helpful.

Wet cotton and/or high field
losses are the first indications of
improperly adjusted and/or poorly
maintained machines.

Motes (undeveloped seed) cause
the cotton lock to break, leaving
a portion of the lock in the boll.
Losses due to such condition can-
not be helped by machine adjust-
ment.

© If grass has not been con-
trolled in the row, the mechanical
harvester will get more of the
grass in the cotton than handpick-
ers and grassy bales can be ex-
pected.

Arizona cotton is harvested both by machine and by hand picking.



• Good insect control will give a
more uniform cotton that will pick
better by machine than cotton that
has not had the insects controlled.

• Cotton that has been delayed
in harvesting until after frost
when all the cotton is open will
have a loss in grade and in pounds
of lint per acre.

• When the picker is cleaned
out, the trash and stained cotton
must be thrown away. All cotton
removed from the picking drums
of a plugged machine should be

thrown away. This cotton can
cause a grade loss far above its
value.

• The picker must be kept
clean, especially the spindles and
drum. The spindles and drums
should be thoroughly washed at
least once a day and more often
if gum and dirt are causing lint
to remain on the spindle and not
be doffed.

# A close watch must be main-
tained to see that oil and grease
are not getting on the cotton.

COTTON ON THE COVER picture is Acala 44 on the Thomason
farm southwest of Eloy in Final County- With 900 acres of farm land,
Thomason has averaged 377 acres in cotton eadbL year for th« past 4 years
and has produced an average of 3.18 bales of cotton per acre. With
300 to 500 acres in alfalfa each year, his operation consists of COTTON,
ALFALFA, BARLEY, AND CATTLE.



for further information
see yew County Afrkuttwtl Agent


