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Defoliating Cotton In Arizona, 1953
By

Lamar C. Brown
Plant Physiologist, U. S. Dept. of Agriculture, Bureau of Plant Industry,

Soils and Agricultural Engineering, Sacaton, Arizona.

and

Charles C. Ellwood
Extension Agronomist, University of Arizona.

What About Defoliation?
The acceptance of chemical de-

foliation of cotton as an aid to
efficient production has been rapid.
A few years ago only a few fields
were defoliated. In 1952 defoliants
were applied to about three million
acres throughout the cotton belt.

An estimated 260,000 acres were
defoliated during 1952 in Arizona.
Approximately 125,000 acres were
defoliated in 1951 and approxi-
mately 50,000 acres in 1950.

Unfortunately there is a lack of
reliable information adequate for
grower use. Although progress
has been rapid, much of the know-
ledge is of a basic i^ature and can-
not be applied easily to field prac-

tices in a relatively short period of
time. New chemicals, a variety of
cultural practices, and the fact
that chemical defoliation is prac-
ticed over an area which varies in
plant types, moisture, climate, and
other conditions, have increased
the complexity of precise recom-
mendations for chemical defolia-
tion of cotton under any and all
conditions.

The purpose of this circular is
not to discuss the many contro-
versial issues which arise in the
field of chemical defoliation, but
to present available information
that will be of help to Arizona
cotton growers who defoliate their
cotton.



Why Defoliate Cotton?
Defoliation of cotton is recom-

mended only when there is a dis-
tinct need. Some of the benefits
derived from defoliation are men-
tioned briefly below.

Perhaps the most urgent need
for defoliation is to clear the way
for machine harvesting. Machine
harvesting is often more efficient
in well defoliated fields of cotton.
Plants are free of leaves which
may clog the spindles of mechani-
cal pickers. Defoliation also elimi-
nates a source of green stain to lint
and reduces dry-leaf trash.

Removal of the leaves aids dry-
ing and more uniform opening of
mature bolls.

Defoliation usually allows earl-
ier first picking and tends to in-
crease picker efficiency on the first
picking. In addition, defoliated
fields are more attractive to hand
pickers.

Lodged plants tend to straighten
up after defoliation. This facili-
tates either machine or hand pick-
ing.

The increased aeration in defoli-
ated plots retards boll rots and
often prevents further deteriora-
tion of seed and fiber.

Defoliation has been recognized
as an important aid in many phases
of the cotton insect-control prob-
lem.

What Factors Help in Defoliation?
During Growing Season

There are many factors which
should be considered during the
growing season that will generally
contribute toward good defoliation.
Some of these factors are:

1. Well leveled land is desirable.

2. Ample fertility is important.
Good defoliation, however, is dif-
ficult if high amounts of nitrogen
are available at the time of defoli-
ant application. Nitrogen should
be low or exhausted at this time.

3. An ample supply of soil
moisture should be maintained
throughout the growing season.

4. An ample plant population
and even stands are needed to pro-
mote uniform plant development
and boll maturity.

5. Effective i n s e c t control
throughout the growing season is
essential to efficient defoliation.

6. Weed control throughout the
season is an important factor.
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Time of Application
Perhaps the m o s t important

single factor to be considered is
the time of application. Premature
application may damage grade and
cause losses in both yield and qual-
ity of seed and lint if there is a
high percentage of bolls less than
20 days of age at the time of appli-
cation. If defoliants are applied
after bolls are full size, there is
little evidence of injury to yields
or quality of either lint or seed.

Where cotton is grown under ir-
rigation, growers must choose a
period to defoliate between the
time the latest bolls will not suffer,
and the time when loss of moisture
may dry up plants to the point
where lack of activity seriously
limits or prevents defoliation. Due
to the many factors involved it is
difficult, if not impossible, to set a
definite date after the last irriga-
tion at which to defoliate cotton.

The condition of the plant at the
time of defoliation is the key to
efficiency — not some specific date
on the calendar.

Plant Conditions
Which Favor Defoliation

Defoliants should be applied to
mature plants. Experience indi-
cates that most of the bolls should
be mature (not necessarily open),
or at least thirty-five days of age.

A general rule of thumb by
which to determine when bolls are
sufficiently mature for defoliation
is as follows:

1. Bolls feel firm when pressed

between the thumb and forefinger
(cannot be dented).

2. Bolls cannot be sliced easily
with a sharp knife.

The leaves of the plant should
be green and show no signs of wilt.
Do not delay defoliation until the
leaves are toughened by age or
drought. Leaf moisture content
contributes toward defoliation ef-
ficiency. Tough, dry leaves require
more chemical for activation.

Active plants are necessary for
efficient defoliation. The leaves
must be in a condition of activity
that will allow the proper degree
of reaction to the defoliant. There
also must be sufficient activity to
allow for the processes that lead
to eventual separation and fall of
the leaves.

Water-stressed plants are hard
to defoliate. Therefore, it is im-
portant to maintain soil moisture
so that an ample supply is present
inthe soil at the time of defoliation.

Additional Factors
The condition of the prevailing

weather at the time of application
is one of the major factors which
should be considered. Tempera-
tures should be moderately high,
particularly at night, without rapid
changes from hot to cold. High
humidity is also desirable because
it contributes to development of a
leaf surface more reactive to de-
foliants.

Leaf fall usually begins a few
days after application of defoli-
ants. However, from 10 to 14 days
are usually required for maximum
defoliation.
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Factors Affecting Defoliation

Factors

Field Conditions

Growth history

Stands

Nutrients

Soil moisture

Leaves

Maturity

Temperature

Humidity

Wind

Conditions That Favor

Good Defoliation

level land

ample fertility a n d
moisture, insect con-
trol, plants upright,
weed control

uniform stands and
even distribution

a m p l e throughout
season, but nitrogen
should be depleted at
time of defoliation

adequate

no signs of wilt, not
toughened, mature,
active, green

bolls mature, little
second growth

high, during night
and day

moderate to high

none or low

Poor Defoliation

not level

low fertility, poor in-
sect control, plants
lodged, no weed con-
trol

poor stands and un-
even distribution

low fertility, nitrogen
level high at time of
defoliation

low

wilted, toughened, im-
mature, inactive,
stressed

bolls immature, vig-
orous second growth

low, or rapidly chang-
ing from hot to cool

low

high, continuous





In general, a desirable defoliant
is one which can be distributed
most effectively and evenly, has a
broad dosage tolerance, will cause
rapid and efficient leaf removal,

and has a low per-acre cost.

A list of available defoliants and
their most effective rates can be
found on pages 10 and 11.

What Precautions Should Be Taken?
1. No defoliant is recommend-

ed that is not labeled as to exact
content of active ingredients.

2. Do not use new and untried
chemicals for defoliation without
first consulting your local county
agricultural agent.

3. Observe the instructions
and precautions printed on the
label of defoliant packages. Some
defoliants are toxic and should be
handled with care.

4. Defoliants vary as to cor-
rosive action. Equipment should
be thoroughly cleaned after use.

5. Avoid breathing defoliant
dusts and fumes. Avoid contact
of defoliant with eyes or skin.

6. Guard against drift into ad-
jacent crops. Defoliants are not
selective.

7. Complete coverage of the
foliage is necessary for good de-
foliation. Flagmen help in airplane
application.

8. Wetting agents often in-
crease the efficiency of a defoliant.
Use the type of wetting agent rec-
ommended by the manufacturer or
distributor.

9. Apply defoliants lengthwise
of the rows and not across the
rows.

10. If possible, apply the de-
foliant to the plants approximately
10 to 14 days before you plan to
start picking. A good practice is
to defoliate only as much cotton as
can be picked in a reasonably short
time so as to avoid possible weath-
er damage and second growth.

How About Bottom Defoliation?
The commercial importance of

bottom defoliation is yet to be de-
termined. In Arizona, however, this
process has moved from the exper-
imental stage to commercial use.

Experiments with bottom-defoli-
ation practices have been conduct-
ed at the U. S. Field Station, Saca-

ton, for the past two years. In
brief these results show that bot-
tom defoliation may be effective in
the following ways.

1. It increases the rate of boll
opening. A delay in the rate of boll
opening is often found when plants
grow tall, rank, and exhibit a



heavy canopy of foliage. With the
lower leaves removed, however, the
rate of opening is much faster,
sometimes allowing the grower to
make a first picking as much as
two weeks earlier than could norm-
ally be expected.

2. Another advantage is the
use of bottom defoliation as a
method of grass and weed control.
It has been noted that the greater
percentage of grass and weeds in
the bottom defoliated plots were
either killed or retarded in growth.

3. It increases the percentage
of leaf fall when a defoliant is ap-
plied so as to completely cover the
plants later in the season. In cot-
ton that is six feet in height, the
defoliant does not always reach the
lower leaves often resulting in an
additional application at addition-
al cost to the grower. With the
lower leaves removed, a second ap-
plication is not necessary, thus sav-
ing time as well as increasing the
efficiency of the defoliant.

4. A reduction in the amount
of boll rots in bottom-defoliated
plots has in many instances result-
ed in a substantial increase in yield.

Most of the bottom leaves are
essentially mature at an early date
and contribute little toward devel-
opment of the top crop. Therefore,
bottom defoliation should not be
detrimental to the immature bolls
in the upper half of the plants.

Since bottom defoliation is done
at a time when plant activity is
high and the defoliant is applied
only to mature leaves, nearly com-
plete removal of these lower leaves
may be expected with good place-
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ment of defoliants at effective
rates.

Certain precautions m u s t be
taken in bottom defoliation. All
types of cotton are not suitable for
bottom defoliation. The advantages
are best utilized in cotton that is
rank, tall, and exhibits a heavy
canopy of foliage.

Successful application of defoli-
ants to the bottom leaves was ob-
tained in Arizona tests by use of
a Hahn Hi-Boy high clearance rig.
This rig could be used in cotton
ranging in height from 4 to 7 feet.

Another factor of prime import-
ance is the direction of the spray
pattern. It should be directed so
that only the lower leaves are cov-
ered with the defoliant.

Results of fiber analyses showed
that there was no damage to the
lint or reduction in fiber quality as
a result of bottom defoliation if
the proper precautions were taken.
If a s p r a y pattern is directed
toward the top of the plants, how-
ever, there may be excessive square
shedding or possible damage to the
lint.

There is no established time for
bottom defoliation. However, it is
recommended that the lower bolls
be at least 35 days old. (That is,
35 days from flowering). In Ari-
zona the lower bolls usually attain
this age during the months of
August and September.

For additional information ob-
tain a copy of "Preliminary Report
on Bottom Defoliation of Cotton"
from the U. S. Field Station, Saca-
ton, Arizona.

(See pictures on page 12.)










