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Although cotton stalks provide only small amounts
of residuc compared bo grain crops, the management
of that residue is critical for suppression ?F [ wee-
vil, pink bollworm and protecting the soil from ero-
ston. This issue of Cotlon Physiolegy Today will
discuss the various oplions in residue managemen!
and their effect on both insects, diseases and the soil.

Stalk Destruction

In most areas of the Colton Belt, stalk destruction
is an integral part of soil management between har-
vesting and the succeeding crop. In some of these
areas the methods and timing of stalk destruction
are regulated by state or local codes. Several factors
encourage producers to start shredding immediately
after harvesting,

= INSECT AND DISEASE CONTROL Besides manage-
ment of boll weevil and pink bollworm, suppression of
other pests also is enhanced by prompt crop destruction.
Whiteflies and aphids build on regrowth, creating larger
populations for the next crop. A number of important
pathogens, such as root rot may overwinter in unde-
stroyed cotton stalks,

* DEEP TILLAGE Where fall dewp tillage is required to
remove compaction, early stalk shredding allows a longer
window for timing the tillage operations when soil mois-
ture is optimum. When soil motsture is optimum, effec-
tive loosening of the soil profile occurs with minimum
dlbessar] ion, [f soils ame wet when deep-tilled, fur-
ther compaction occurs and soil ing is reduced. 1f
soils are too dry, large clods of compacted =oil are un-
earthed requining multiple tillage to pulverize and exces-
sive consumplion of diese],

* SOIL EROSION Shredded cotton stalks on the soil surface
provide some protection against waler erosion. Anyone
who has seeded a lawn is familiar with the erosion protec-
tion that small amounts of straw or other residue provide.

» STALK DECOMPOSITION Cutting up the residue al-
lows microorganisms greater access to decompose the
stalk which will reduce interference with the planting of
the following crop. Research in Mississippi indicates that
if shredded stalk pieces are no longer than 9 inches, maxi-
mum decomposition oceurs along with minimal interfer-
ence with colton planting, Placing cotton residue on the
surface (versus stalks still standing) will maintain a
higher moisture content in the residue as water wicks
from the soil surface. This practice also provides greater
warmth for stalk decompaosition from the sun’s heat.
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Boll Weevil Suppression

Following harvest, prompt destruction of cotton
plants to aid in boll weevil suppression has been a
recommended practice since this pest first invaded
south Texas in the 1890 s, This is especially true in
the southerm-most regions of the Cotton Belt where
the plant is not killed by frost. In the early 1900's
stalk destruction was difficult and relied on horse-
drawn plows, or mone “innovative™ methods such
as grazing or burning. However, from the beginning
it was necognized that stalk destruction after harvest
would reduce winter carry-over of adult boll wee
vils. By killing the boll weevil in the crop residue
and depriving them of leeding and reproductive
sites, entomologists reasoned fewer weevils would
endure the winter to infest the [I.I“.ul_:l“.'"'lﬂ SOAGOTE'S
crop. Modern technology, unimagined in the early
part of this century, has made this strategy that ento-
mologists roughed out B5 years ago, possible. Addi-
tionally, mechanical harvesters and tractors provide
the most cost effective component for both boll wee-
viland pink bollworm contral: total compliance
and prompiness in the crop destruction.

Today, the first task for post-harvest boll weevil
control is to shred stalks. Although the rotary cutter
is more commeon, older work shows a slight advan-
tage with the flail shredder for breaking open bolls
and chopping up stalks. Both devices usually leave
a residual of undestroyed bolls (up to 40% or more),
Weevils in opened balls often die from desiceation
and predation (especially if fire ants are present)
Those bolls that are not opened, if left on the soil sur-
face during hot weather, will heat, killing the en-
closed weevils. However, this effect does not oocur i
stalks are shredded during the cooler, fall or winter
wieather, Weevils surviving the shredding operation
may overwinter in bolls still attached to plants, on
the soil surface or burled by shallow plowing. [
fields are plowed to control the weevil, deep plow.
ing must be employed since numerous experiments
(some conducted as early as 1907) have demon-
strated the ability of the boll weevil to craw] through
as much as 10 inches of topsoil.
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The second task after shredding the above
ground portion of the stalk is to prevent the remain-
ing stub from regrowing and producing squares on
which boll weevils feed and lay eggs. The boll wee-
vil is really misnamed, it should be called the square
weeevil since the square is its favorite food and egg
laying site. When the stub or root is killed and does
not regrow, the boll weevil is denied egg laying sites
in squares and young bolls, those less than 12 days
old. In addition, adult weevils feeding on squares or
bolls for approximately 3 weeks commonly enter a
state known as diapause, which allows them to sur-
vive the winter in a non-feeding, and often dormant,
state. The destruction of cotton plants immediately
after harvest removes from the weevil the resources
needed for several overwintering tactics - reproduc-
tion, survival in dried bolls, and diapause - and is
one of the one of the most potent means available to
suppress the overwintering weevil population.

Pink Bollworm Suppression

Like most pests, the pink bollworm starts out in
relatively low abundance with the spring genera-
tions. As the season progresses, cach succeeding gen-
eration can hatch greater and greater numbers, until
at the end of the growing season massive popula-
tions infest untreated cotton, Natural mortality over
the winter decreases the pest numbers until the
spring emergence starts the cycle all over again.

With no controls, the spring emergence increases
each year and eventually produces disaster. By elimi-
nating the last 1 or 2 generations, the number surviv-
ing the winter are substanlially reduced. The success
of the pink bollworm in surviving the winter de-
pends upon a physiological change in the larvae

that allow a greater range of exposure without

death. This diapause is related to the time of year.
Early destruction of the food supply before dia-
pause restricts survival through the winter. This phe-
nomena is the basis for the use of early crop
termination and stalk destruction as a method o
suppress the pink bollworm.

Early crop termination and destruction has 3
benefits: the last generations of pink bollworm are
curtailed by the lack of bolls for egg lay, the in-
creased severity /duration of the overwintering
mortality and the reduction in diapause pink boll-
worm. Pink bollworm initiates larval diapause
when the day length drops to a certain period
{usually 13 hours or less). The absence of cotlon
bolls or blooms during this late summer period
will significantly reduce the incidence of pink boll-
worm diapause and thus effectively suppress the
overwintering population.

For effective control of pink bollworm-infested
fields following an early harvest, plants should be
promptly shredded and killed to prevent continual

production of food. Like the boll weevil, the pink
bollworm relies on live cotton plants for 99% of its
food. A fall or early winter post-harvest irrigation
further contributes to overwinter-mortality of pink
bollwarm.

Stalk Incorporation

The prime justification for incorporation of shred-
died stalks is to insure that the plant is killed and
does not regrow. In areas where fall temperatunes
are cold enough to kill the plant and curtail re-
growth, producers prefer to leave the residue on the
surface where it can protect the soil from erosion
caused by winter rains.

Regrowth

Regrowth occurs when the supply of warm
wesather, soil moisture and nutrients extend beyond
the boll's demand for carbohydrates. Plants that en-
ter cutout cease boll retention. As the last bolls near
maturation, their demand for nutrients and carbohy-
drates plummets, thus allowing the support of new
shoot and root growth. The new shoot growth can
consist of both fruiting branches (if the mainstem
continues to grow) or vegetative branches (if buds
break dormancy). In the irrigated West, soil water
limits growth; thereforne extensive regrowth occurs
only where excess water was applied late in the sea-
son. In the Mid-South and Southeast, where mois-
ture is usually ample late in the season, available
soil nitrogen promotes regrowth. In the Texas High
Plains temperature is usually the factor that limits re-
growth. All 4 conditions must be met for regrowth
to occur: mature bolls, water, nitrogen and warm
femperature,

Regrowth provides an ideal food source for other
insect pests, besides boll weevils and pink boll-
worms. For example, the young tender leaves sup-
port cotton aphid and sweet potato whitefly
overwinlering populations.

Organic Matter Decomposition

Soils are composed of both minerals and organic
compounds. The soll minerals weather and break-
down over centuries, resulting in small particles
such as clays and silts. The organic content of the
soil, for the most part, oniginated as plant material,
including that consumed by animals. Plant material
in the form of leaves, stalks and roots break down
rapidly to individual organic molecules and then on
to carbon dioxide and water. This breakdown is es-
pecially fast in warm soil where the activity of soil
microorganisms speeds up. The dark rich color of
MNorth lowa soils is due to the slow decomposition
during the cold, fall-winter months and the result-
ing buildup of partially decomposed organic matter.
Cotlon is grown in areas of greater overall tempera-
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U.S. Cotton Classing for the period — August 1 through September 26, 1991
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Quality of the U.S. Cotton Crop

Interprelation provided by National Cotlon Council, Cotton In-
corporated and USDA-Extension Service (Kater Hake, Jess
Barr, Doug Herber, Bill Mayfield and Preston Sasser).

The strength of the US, cotton crop classed to date is,
on average, significantly higher than previous crops.
Every classing office has reported improved strength over
the 1990 classings. We can only speculale on passible
causes for this increased strength.

* Producers planted more of their acreage to high-
strength varieties in response to the increased empha-
sis on strength, both in the CCC loan schedule (see

Bear b tin | ohungh:
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Cotton Belt ex 26 +L15
enoed excellent bollre- | 27 +1.0
tention at the first 28 +15
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m?‘“‘g CP andabove 430
first position bolls —
the ones closest to the main stemn — have the highest
quality (higher maturity, strength and length).

*  Due to the shortness of the 1991 growing season,
many parts of the Cotton Belt set their crop over a
short ime in the bottom- and mi zoms, The ne-
seanch mentioned above demonstrated that bolls set
high in the plant usually have inferior length and
strength than bolls set either in the premium middle-
crop or good quality bottom-crop.

* The US crop is forecast to be the second highest yield-
ing crop on record. This is despite the shortened grow-
ing season across the Belt. A Mississippi producer

that one field produced 1100 Ibs of lint/ A in
143 days from ting till harvest. The lint produced
with the limited days truly has been phenomenal.
High-yielding fields tend to produce high-strength cot-
ton. Thie non-stress cultural practices that promaote top
yields also promote superior quality.

Interpretive Summary

Cotton harvesting has just started in Arizona and
sotthern Califomnia. only a fiew baliss have been
classed in the Phoenix classing office, this reglon is start-
ing out with significantly stronger and longer cotton than
in the previous 2 years. Micronaine is starting out closer to
the new premium range of 37 to 42, the range that recedves
a 15-point premium when colton is put in the loan.

Cotton harvest is finishing in the southern parts of
Texas, served by the Harlingen and Corpus Chrristi class-
ing offices. These areas have already produced 845,000
bales, a 40% increase over 1990, The next southern class-

ing area, Waco, has just recently started, All three of these
ﬁa;ilnw a phenomenal 'umsemyﬂmgmwﬂrm
ears, increasing on average 1 g/ tex ;
imnﬂnmaﬁnl]]}r increased Il'mﬁ:'!a: ;T:nlr:;:m high-
strength varieties. For example in -ﬂ'emn area, whepe
the change is most dramatic, 39% of their acreage was
planted to DPL90 and HS46, 2 very-hi varie-
ties. Variety is clearly the dominant factor
strength. Other quality factors from the South Texas areas
are similar to the preceding 2 years, with the exception of
a slight increase in length in both Corpus. Christi and
Waco, These 2 areas traditionally have been staple length
33 and 34 In 1991 both arcas are averaging staple 34 to 35.

The Louisiana classed in Rayville, is starting the
season with a high grade crop; 92% of the crop has
classed 41 or better and 55% has classed 31 or better. This
is substantially above last year's classing — for the same
time period and season average. Staple continues to be av.
erage and strength has increased over last year. Micron-
aire is starting out significantly higher, than the average
of the last 2 year.

The Missouri Bootheel along with the N E. Arkansas
crop is classed in Havh. Many fields in this anca wene
planted earlier than the rest of the Mid-South. As a result
over 96,098 bales have been classed to date. Quality has
been superior to the 1990 and 1989 crop in all respects ox-
cept micronaine, The early harvested fields in this area
have averaged 47 micronaine, similar to other classing ar-

The Mississippi crop, classed in Greenwood, is stant-
ing out wilh a strenigth of 27.5 g/ tex, 3 g/ lex stronger
than last year's crop. In addition to higher strength varie-
ties planted in this state, growing conditions generally
have been favorable and early yields are encouraging, In-
dications are that the Mid-South crop will be both
stronger and longer than either of the 2 previous years,
and yields could be surprisingly good for such a late start.

The Tennessee crop, classed in Memphis, is starting
out with a high percentage, 87, of its crop classed as 41 or
better. This classing office shows the greatest improve-
ment in strength over last year, Strength-to-date averages
27.7 g/ e, Length and uniformity (an indicator of fiber
length uniformity) also are up over the last 2 crop years,
Micronaire has been extremely high, with over 46% of the
bales in the discount range of 50 and above, The early-
planted crop in this ara suffersd from drought. Water
stress generally increases micronaine and earliness of har-
vest (see Colton Physiology Today, Sept, 1990, "Causes of
High and Low Micronaire™). In addition, early maturing
bolls develop under warmer temperatures which leads to
higher micronaine,

Both Carolinas class thelr bales in Florence, 5C. This
crop is starting out as a clean, high-grade crop with nor-
mal length and superior strength. Early bales have a
strenglh averaging 28.1 g/ tex, continuing the progress
toward improved strength that is occurring all across
the LS.

Oinly a limitied number of bales have been classed at
the Alabama (Birmingham), Georgia (Macon) and Arkan-
sas (Dumas) classing offices, and it is oo sarly to deter-
mine how these crops ame developing.



tures. Thus cotton residue is decomposed rapidly,
creating nearly mineral soils in parts of California,
Arizona and Texas,

The changes in so0il organic matier of concern to
farmers are the annual and long term i con-
tent which affect not only tilth and related costs of
tillage but also the population dynamics of insects
and disease pests.

Incorporation of cotton residues into the soil
niarly always insures rapid decomposition. Al-
though the buried plant material is generally cooler
than material left on the surface, the moisture con-
tent will be higher thus insuring an increased rate of
decomposition. Leaving residue on the soil surface
insulates it from the soil microorganisms and re-
duces the moisture content thus slowing decomposi-
tion. The following diagram demonstrates that the
mast rapid stalk decomposition occurs when resi-
due is placed 4 inches deep.

Decomposition Rate is Altered by Placement

2 Inches deop —— slow = oo dry

4 Inchis doep == fast - optimum femp,
water and oxygen
6 Inches decp =0 slow - oo cold and

lovw oxygen

Where rapid decomposition of cotton stalks is
necessary — such as planting a small seeded vegeta-
ble or removing the food source from pests — incor-
porating finely shredded stalks is beneficial. Where
organic matter is limited — leaving the residue on
the surface as along as possible will maintain more
soil organic matter and protect the surface from ero-
sion, crusting, ponding and puddling. High organic
matter soil surfaces are much less prone to sealing
and subsequent ponding of rain water,

Surface Residue

Erosion control is a mandated component of the
1990 Farm Bill. Farms in highly erodible arcas must
complete soil conservation plans by 1991 and fully
implement them by 1995. The cotton stalks froma 1
bale per acre field will result in approximately 0.5
tons of residue and cover approximately 30% of the
soil surface. Leaving this residue on the soil surface
protects the soil by increasing water infiltration and
reducing soil loss to erosion.

Residue protects the soil pores that allow rapid
entry of water into the soil. The micro and macro
channels within the soil, created by natural proc-
esses such as decaying roots, worms, olc., are de-
stroyed by tillage. These channels, especially the
macro-pores, are responsible for the major water en-
try into ponded soil. When the surface soil is tilled,
not only are those macro-pores destroyed but the
loss of organic matter on the surface leaves it vulner-
able to surface sealing and ponding. During this
year's wet Mid-South spring, reduced-tillage cotton
fields were planted before conventional-till fields,
due to more rapid infiltration of water into the soil
and the improved strength and traction in untilled
fields. These factors allowed earlier entry of cotton
planters,

Surface residue also minimixzes soil crusting
which can become a serious problem for colton
emergence, If the residue is finely chopped or par-
tially decomposed, planting into the residue can be
accomplished with minimal changes in planter de-
sign. The crust prevention is thought to be related to
the total organic material in the surface covering
soil. This beneficial effect minimizes the stness on
emerging seedlings and can reduce their vulnerabil-
ity o seedling disease.

Effect of Residue Management on Cotton Diseases
Sanitation by incorporating plant residue to speed
the rapid decompaosition of diseased leaves and
stems is a general recommendation of plant patholo-
gists, While this is appropriate for crops with leaf
and stem diseases, colton is invaded predominately
by root pathogens. The organisms that cause seed-
ling discases and wilt diseases infest cotton’s roots
and produce only limited growth in the stem and
leaves. Incorporation appears W be of no general
benefit to controlling these diseases. However,
where leaf or boll diseases severely infest cotton, it
is a good recommendation to incorporate the resi-
due to speed decompesition and minimize exposure
af next year's crop to the pathogen. Deep tillage to a
depth of 2 to 3 feet, in combination with dry sum-
mer fallow has been recommended for control of
Texas Root Rol.

Continued on next page



WRAP-UP

Cotton stalks after harvest are both a nuisance
and a resource for farmers, Unfortunately, no single
recipe can be proposed. However there are 2 impor-
tant practices that have Belt wide application:

1) early and complete shredding of the stalk; and

2} killing the stub or root, Early shredding is impor-
tant for boll weevil, pink bollwarm, discases, soil
erosion, water runoff and soil tilth. Killing the stub
is important for suppression of pests. Given these 2
as requirements, field conditions determine whether
1o leave the residue on the surface or bury it. Where
pink bollworm is a problem, tillage to bury the resi-
due may be required. Where the boll weevil is a
problem fine shredding and exposing the shredded
material to solar radiation heating may be indicated.
Where erosion or water runolf is a major problem
coarse shredding and thalching of the residue into
the soil surface is beneficial. With low organic soils a
slow decomposition of the residue is beneficial for
maintaining a higher organic content, Where stalks
decompose slowly fine shredding and burial at an
optimum depth may be required to minimize inter-
ference with planting. Where leaf or boll disease is a
problem, fine shredding and burial are important.
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