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The cover picture, taken at the Cotton
Research Center near Phoenix, is of a
field planted at the rate of 12 pounds per
acre, three seeds per hill, nine inches the-
oretical spacing between hills.

(See also photos on page 12.)

See page 9 for conclusions and recom-
mendations.

Trade names used in this publication are for identification only and do not imply
endorsement of products named or criticism of similar products not mentioned.

Issued m furtherance of cooperative extension work in agriculture and home
economics, Acts of May 8 and June 30, 1914, in cooperation with the U. S. Depart-
ment of Agriculture. George E. Hull, Director of Extension Service, The University
of Arizona College of Agriculture, Tucson, Arizona.
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Planting Cotton
To A Stand

by
W. E. Larsen, Agricultural Engineer

Cooperative Extension Service
and

M. D. Cannon, Associate Agricultural Engineer
Agricultural Experiment Station

The University of Arizona

Securing a good stand is one of
the major cultural problems facing
cotton growers in Arizona. Among
the causes of poor stands are seed-
ling diseases, insects, poor seedbed
preparation, low soil temperatures,
and crusting caused by rain.

Common practice among growers
has been to overplant by 100 per-
cent or more as an insurance meas-
ure. If conditions are such that good
germination and emergence occur,
the excess plants are chopped out
by hand. Even when stands are
skippy, the hand-thinning opera-
tion is usually necessary to thin the
plants in areas of the field where
conditions are right for good ger-
mination.

Until very recently, thinning was
combined with weeding, and the
combined thinning-weeding opera-
tion was written off as a necessary
evil. In recent years, however, the
early application of herbicides has
reduced the need for much of the
hoe labor, and the job is often more
thinning than weeding. In addition,
it is becoming increasingly difficult
to get good hoeing crews, and the
price of hand labor has increased to
the point that growers are turning
to other methods of securing a final
stand.

Mechanical choppers have en-
joyed limited popularity, but the
trouble with these machines is their
lack of selectivity. When a skip
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occurs, a mechanical thinner may
chop out the plants at one end, and
in some cases both ends, of a skip
and make a bad situation worse. A
reasonable assumption might be
that if you can get a stand that is
uniform enough for mechanical
thinning you might as well plant to
a stand in the first place.

What is considered to be a good
stand? Tests across the Cotton Belt
have shown that an adequate stand
is somewhere between 20,000 and
60,000 plants per acre, depending
upon growing conditions, variety,
moisture supply, harvesting meth-
ods, and many other factors,
including personal preference of the
grower.

To be a little more specific, for
Arizona conditions lower popula-
tions are preferred for lower eleva-
tions, while higher populations are
more desirable for higher eleva-
tions. In the Yuma area, populations
from 20,000 to 40,000 plants per acre
would be considered adequate ,
whereas growers in the Safford area
prefer 30,000 to 60,000.

The plant population is easily
determined by making a stand
count. This should be done at least
14 days after planting, and a 21-day
count is preferable. The easy way
to make a stand count is to deter-
mine the number of p lants in
1/1,000 of an acre and multiply this
figure by 1,000. A thousandth of an
acre is approximately 13 lineal feet
of row for 40-inch row spacing and
13 feet, 9 inches when the rows are
38 inches apart.

Clearly, a single count of 1/1,000
acre is not likely to reflect the popu-
lation for the entire field, so several
counts should be made at random
to get an average figure, A common
method is to select areas near each
end and in the center, without re-

gard to skips or extra thick stands.
The number of skips should be
noted as well. For lower elevations,
a skip is any blank space of 18
inches or more, while anything over
12 inches should be considered a
skip where heavier stands are pre-
ferred.

Tests over the past few years
have shown that, with a planting
rate of approximately 60,000 seeds
per acre, we can expect an emer-
gence rate of 50 percent to 75 per-
cent—or a final stand ranging from
30,000 to 45,000 plants per acre.
Sixty thousand seeds per acre rep-
resents a planting rate of 12 to 15
pounds. Growers in both Yuma and
Maricopa counties have successfully
planted 8 pounds per acre by drop-
ping two seeds every eight inches.

The number of seeds per pound
varies somewhat with the variety
and conditions under which the
parent stock was grown. Acala and
Pima varieties will range from 3,600
to 4,000 seeds per pound, with an
average of about 3,800. Most rain-
belt varieties, such as Deltapine and
Stoneville, will range from 4,200 to
4,600 and average about 4,400 seeds
per pound.

Before seed can bear the "Certi-
fied" label in Arizona, it must have
a minimum seedhouse germination
of 80 percent. This may mean that
it has a germination of better than
90 percent, but the way it performs
in the field may be something en-
tirely different, depending upon
seedling vigor, seedbed preparation,
moisture, compaction over the seed,
depth of planting and temperature.

After germination occurs, emer-
gence may be hampered by insects
or disease, or an unseasonal rain
may cause an impenetrable crust.
Under good field conditions one can
reasonably expect an initial emer-





For example, if press-wheel slip-
page averages 15 percent, which is
not uncommon, the actual spacing
between hills will be 1.15 times as
great as theoretical. Total seeds
dropped per acre will be decreased
to 85 percent of the figure in the
table.

In the table the figures nearest
50,000 seeds per acre have been
underlined. Under good conditions
of temperature and moisture, this
planting rate should result in an
acceptable stand in most areas of
Arizona. For the Willcox-Safford
area this may be on the light side.

Many Arizona growers have
already adopted a system of plant-
ing to a stand. The term "precision
planting" has commonly been
applied to this system. This is per-
haps a misnomer, for real precision
planting should refer, not only to
metering and placement along the
row, but to precision in depth con-
trol, covering, row alignment, and
even seedbed preparation to control
the whole environment in the seed
zone. The system bears a close re-
semblance to hill-drop planting as
practiced in the South, the chief
difference being in the number of
seeds per hill and the spacing be-
tween hills.

Planting to a stand offers a lot of
advantages to the grower, not the
least of which is the saving in hoe-
ing costs. If the cotton is planted to
a final stand, no thinning labor is
required. If good weed control is
achieved, through herbicides or
otherwise, then hoe labor is elimi-
nated altogether.

Considerable money can also be
saved in seed costs, for planting to
a stand requires only about half as
much planting seed. In addition,
precision placement of the seed may
be combined with precision place-
ment of insecticides and fungicides
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for in-furrow treatment. Applica-
tion rates of these materials may be
cut to % or V4 the rate for normal
drill planting.

Another advantage for precision
placement of the seeds is the uni-
formity of stand. When planted to
a stand, the field has the appearance
of having been carefully hand
thinned. Growers, on observing such
fields, have often expressed admira-
tion for the appearance of the
cotton.

While no economic value can be
placed on the aesthetics of planting
to a stand, there are quite possibly
other benefits. Uniformly spaced
hills of two or three plants certainly
tend to produce a more uniform size
and type of plant. It is a reasonable
assumption that such a field results
in a more efficient mechanical har-
vest, because it would cause a more
uniform flow of material through
the machine.

Dropping two to four seeds in a
hill is a good way to increase the
chances for at least one seedling in
each spot and to reduce the number
of skips that encourage weed
growth. In the event of crusting, the
additional force exerted by two or
more seedlings in a hill may mean
the difference between a stand and
replanting. Also, a plant that is able
to make rapid emergence usually
has better disease resistance, be-
cause less of its energy has been
used in pushing the cotyledons
through the soil.

Field tests indicate that in the
event of damping off, largely due to
Rhizoctonia, there is a tendency for
it to spread along a row of drilled
cotton. With hill-dropping, the dis-
ease is sometimes confined to a
single hill, thereby reducing the
length of the skip.

During 1963 and 1964, planting
tests were made in 16 different loca-



tions that included Yuma, Mari-
copa, Pinal, Pima, and Graham
counties. Soil types chosen for the
tests ranged from light to extremely
heavy. In each case the planting
rate was 12 pounds per acre, only
the hill spacing and number of
seeds per hill were changed.

Treatments were as follows: (1)
drill planting at the 12-pound rate,
(2) two seeds per hill dropped every
6 inches, (3) three seeds every 9
inches, and (4) four seeds every 12
inches. Covering methods were
those used by the cooperating
farmers and included the capping
method, smooging*, planting in
shallow furrows and covering with
drag chains, and planting dry and
watering up.

When planting in moist soil, con-
siderable effort was made to get the
seeds into as much moisture as pos-
sible. A v-shaped "frog" was used
under the furrow opener, and a
seed-firming wheel was run in front
of the press wheel. Depth of plant-
ing was from 1% to 2 inches. Place-
ment was excellent; most of the
hills could be covered by a quarter.

Metering also was good. When the
planters were set for three seeds
per hill, most of the hills contained
three seeds, with an occasional two
or four. Spacing between the hills
showed some variation because of
press-wheel slippage and averaged
about 10 percent greater than the
calculated spacing.

Only one stand was lost, and in
this case both the hill-dropped stand
and the producer's stand were lost
due to inability to maintain mois-
ture in the seed zone. The other

stands ranged from 16,000 to 39,000
plants per acre, compared with the
farmers' normal drill plantings,
which ranged from 60,000 to 120,000.

In one location, the final stand
from a hill-drop planting was com-
pared with the final stand from an
adjacent hand-thinned field. The
hill-drop planting had 30,000 plants
per acre with an average spacing
between hills of 8 inches and 1.6
plants per hill. Eleven percent of
the hills were missing.

The hand-thinned stand had
21,000 plants per acre, an average
spacing of 10.8 inches, and 1.5 plants
per hill. In this case it appeared that
almost identical results were ob-
tained from hill-dropping and at a
cost reduction of over five dollars
per acre for seed and thinning.

Additional testing with granular
applicators mounted on the planters
to meter insecticides and fungicides
into the hills with the seeds, and
leaving the space between the hills
untreated, has indicated that this
method is as effective as drilling the
material in a continuous band.
While no detailed test work has
been done, application rates have
been reduced by two-thirds to
three-quarters with no apparent re-
duction in protection. Reason would
dictate that rates of phytotoxic ma-
terials would have to be cut down
to prevent injury to plants.

Smooging, sometimes called "smooch-
ing," is the practice of dragging an
inverted, weighted plow disk down the
drill row as soon as the surface is suffi-
ciently dry after planting. Theoreti-
cally, it firms the soil down around the
seeds and seals in the moisture.
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Conclusions and
Recommendations

Cotton can be planted to a final
stand.

Good seedbed preparation is
essential as with drill planting.

One definite conclusion reached
from the test work is that when
planting in moisture the seeds must
be pressed firmly into wet soil. A
little mud on the press wheel is a
pretty good indication that moisture
is adequate, and a clean press wheel
might be considered a danger signal.

If the seeds are placed firmly in
wet soil from 1% to 2 inches deep
and protected from drying, good
germination can be assured when
the soil temperature at seed level
remains above 60°. This does not
guarantee a perfect final stand. Un-
seasonal rains may crust the sur-
face, or insects and diseases may
decimate the seedling population.
For these reasons germination,
emergence, and final stand are not
synonymous.

Planting speed is critical. It is
next to impossible to attain any
degree of precision in placement
and planting depth at high speed.
Slowing down, for this most impor-
tant single operation in cotton cul-
ture, is highly recommended.

Maximum effective planting
speeds are governed to some extent
by soil type and structure, the
lighter and well-prepared soils
lending themselves to somewhat
higher speeds, but maximum speeds
should not exceed 3 to 3% miles per
hour regardless of soil condition or
type.

Sometimes it is difficult to sched-
ule irrigation and planting to assure
an adequate supply of moisture at
planting time. In some cases it
might pay the grower to take a
more critical look at the amount of
planting equipment he has avail-
able.

Unit planters that are rigidly
attached to the tool bar have a ten-
dency to bounce, caused by irregu-
larities in the furrows that are
transferred through the rubber tires
on the tractor. Gage wheels on the
tool bar will smooth out the undu-
lations and will aid in depth control.

The importance of having plant-
ers in good condition before
planting season begins cannot be
overemphasized. Scheduling diffi-
culties are sometimes caused by
machine downtime.

The capping method of covering
and conserving moisture seems to



have some advantages over other
methods in areas where capping
will work. First, there is no com-
paction over the seeds. Since desert
soils tend to consolidate and form
adobe, the less compaction the bet-
ter. Second, if a rain occurs be-
tween planting and time to remove
the caps, the cap provides a place
for a crust to form, and it often can
be removed along with weed seed-
lings without damaging the cotton
seedlings.

If a heavy rain occurs a day or so
before time to remove the caps,
rep lan t ing wil l l ikely become
necessary. This, however, is a rela-
tively rare occurrence in most areas
of Arizona, and no covering method
has yet been discovered that will
completely solve the crusting prob-
lem.

Proper timing of the uncapping
operation is important. The general
rule of thumb is to remove the caps
when the seedlings are in the early
crook stage. The proper judgment
for timing this operation can only
be gained by experience.

The best spacing between hills is
mostly a matter of preference, as is
the number of seeds per hill. Drop-

ping four seeds every twelve inches
gives a higher probability of at least
one plant per hill than dropping
two seeds every six inches. Prob-
ably a compromise of three seeds
every nine inches will suit most
growers. Trying to hill-drop closer
than six inches would be little dif-
ferent from drill planting.

Hill-drop planters now available
can be set for almost any desired
combination of metering and spac-
ing. If the planter has a press-wheel
drive it should be borne in mind
that actual spacing is almost always
greater, sometimes by 20 percent,
than theoretical. This is caused by
press-wheel slippage.

In summary, hill-drop planting,
commonly referred to in Arizona as
precision planting, shows potential
for improving the uniformity of
stands under difficult conditions. It
also holds promise of reducing the
cost of chemical additives such as
fungicides and insecticides. Uniform
stands can result in a more uniform
plant type, size, and maturity, and
possibly a better harvest of cotton.

(See color photos on front and
back cover pages.)
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