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Ome definition of till is to muake fi or This meaning
curred. Liberal use of cold steel i a cotton field was an
principie underlying successful production. That notion is
ing challenged by recent innovations in tillage systems. Produc-
ers nowr have several tillage oplions to choose from to erhance
their management lities, This newsletter unll discuss
some of the potential benefils, opportunities and pitfalls in
adopting conservation tillage systems. Interested readers are en-

to oltarn additional formation from the sources
lested om the back page.

Benefits of Tillage

Conventional (clean) tillage grew out of farmers’ ef-
forts to increase production in row crop agriculture. Its
mmlrﬂdﬂpwhumﬁtinmpmduﬂmwutu
control weeds that compete with the crop for sunlight,
water and nutrients during the early season. Cultivation
accomplished this task through a combination of preplant
soil turning to create a competition-free seedbed Irillnwnd
wmwmmhmmm@-
P g of the middles.

Tillage also produces other desirable benefits apart
from weed control. Residue from harvested may in-
terfere with several cultural practices such as planti
cultivation and directed post emergent herbicide a ?.iﬂ-
tions. Soil incorporation of this residue simplifies feld op-
erations by creating a conslstent surface that increases the
precision and uniformity of these operations.

Post-harvest tillage is an important component of dis-
ease and insect management programs for cotton. Food
sources and reproduction sites for microorganisms re-
sponsible for colton diseases are destroyed as residue is
incorporated and decomposed. Several important insect
pests including tobacco budworm, cotton bollworm and
pink bollworm overwinter just under the soil surface. Dis-
turbance of this zone can help reduce their winter sur-
vival and spring emergence.

Certain tillage operations can favorably affect the soil
environment for seed germination, seedling emergence
and subsequent root growth. Seedbed preparation can
produce a granular soil structure that increases seed-to-
soil contact which in tum improves germination and
emergence. Stand establishment is more uniform with
subsequent benefits in crop uniformity and development.
Tillage also temporarily reduces surface soil density im-
proving water infiltrabion and retention. In coarse- or me-
dium-textured soils that compact, subsoiling improves
internal drainage as well as root penetration and explora-
tion for nutrients. In arcas where cotton is grown on

sandy soils, Hllage helps to break crusts and rough up the
surface 5o that wind does not blow soil and h'quu;ﬂun

Problems Resulting from Tillage

Tillage practices temporarily shift the micro-environ-
ment for the benefit of the crop. Unfortunately, that shift is
not universally beneficial to the plant/soil environment.
Plant residue {eﬂpnn protect the soil from the action of
wind and water. Once the material is turned under, that pro-
tection s lost. Wind can lift, remove and redeposit soil over
wide arvas of the country. For instance, millions of acres of

cropland were impaired or destroyed d the “dust-
huwl'uﬂh:ﬂmttﬁalm.ﬂnsbpmm ulating terrain,
runokf from rain can cause severe soil erosion. In the south-

eastern United States, millions of acres of prime farmland
have been lost to water erosion since this region was settied
and cleared for crop production.

Undisturbed soil cover is composed of a wide array of
plant components including live plants, intact plant resi-
due on the surface and organic matter at various stages of
decomposition. The immediate result of tllage is a
greatly increased tial for emslon because of the loss
of surface cover. Tillage mixes plant materials with the
s0il and promotes rapid decomposition of the
matter. The soil environment harbors a less di-
verse biological ecosystem with lessened buffering capac-
ity to further disruptions. Practical co of this
erganic matter reduction include fewer herbicide options,
soil crusting, slower water infiltration and reduced seed-
ling emergence and vigor

Tillage practices can have a long-term Hve im
on 50il structure. The loss of organic mmwc;aplcd Hﬁiﬂﬁt
the mechanical crushing of soil tes contributes to
puddling and compaction of soils after heavy
rains. Other visible toms of structure loss are slower
water infiltration, water holding capacity, in-
creased runoff and increased erosion.

Conservation Tillage

Tillage systems are being developed across the Cotton
Belt that seek to retain the benefits of the conventional
system without its drawbacks. Research trials have dem-
onstrated that cotton can usually be grown successfully in
conservation tillage systems (see table).

Conservation tillage includes any tillage or planting
system that maintains at least 30% (50% in some regions)
of the soil surface covered with plant residue after plant-
ing. The types of conservation tillage include no-till,
ridge-till or strip-till and mulch-
till. However, most researchers
and farmers agree that an almost

infinite number of input options ational
are possible within each of these tton,
categories. The best system for a ouncil &

OF AMERIC &

particular situation will depend



upon many factors, including soil environ-
mental conditions, weed pressure, availability of spe-
cialized equipment, etc. following discussion
focuses on general trends and approaches common to
the different options.

EFFECT OF TILLAGE SYSTEMS ON
COTTON LINT YIELD PER ACRE

Conventional &
MNo-Till (no cover crops) &
Neo-Till (wheat cover) 6 754
Ridge-Till (wheat cover) L]

Loulslana-Sharkey Clay’

Conventional 4 1145
No-Till (no cover crops) 4 1195
Ridge-Till (wheat cover) 4 1190
Conventional 10 g
MNo-Till (no cover crops) 10 910
Conventional 12 BT
Mo-Till (wheat cover) 12 867
Conventional 7 684
No-Till {wheat cover) 7 32
* Estimates from seed cotton yield.
No-Till Systems
No-till production systems have been implemented

from the Camolinas to the Texas High Plains. As the name
suggests, preplant tillage is either non-existent or s lim-
provided by coulters and/or subsoll-
ers. Mo-till the highest level of erosion
control and protection of seedlings from wind and water
because of the mnmhﬂfmmmhtm
maintained. crop residue and cover crop
mulches replace tillage as the primary means of control-
ling weeds.

harvest of the preceding crop, the residue is
cutnrﬂmphfhﬂmﬂmg. Ifrm'ul with high erosion po-
1f the field hHﬂedtuuth:

md!wp}mprmmmhmhmunrdlmmrhnp-
plhr.l at this time. If there is no tillage to establish a cover

lied fertilizer in the spring has proven to
beaclequu:hnmauu&ldpmpnmhmh spring
is limited to one or two preplant herbicide treatments to
kill winter annual weeds and/or cover crops.

Flanting cotton in no-till systems requires consider-

able attention to detail. Stand uﬂ:llﬂlmtfrmbm.ltn
no-till are attributable to poor soil covera
and seed contact. Heavy-duty planters with
Auted coulters to cut through plant residue
that problem.

Excessively wet or dry soils are also assocated with
many stand failures. Timely preplant herbicide applica-
tions that kill all existing vegetation several weeks ahead
ufphnhn;lnmyhut&il”ur soil mois-
tunﬁ.'rr ldtqmltmrflu

dra and ra iﬂE for earlier in
hlg.hm Ifnmﬂng planting
Surf subsoil no-till ef-
forts. In“mm mmmmﬂhmp:m subsoil-
at may be required to improve root
mm from decomposed roots of preced-
ing crops also help penetrate these compacted ancas. The
cutting action of the coulter or cover crop rooting may be
sufficient to loosen surface compaction.

Seeding rates are often increased 10 to 2% to account
for reduced seed germination and emergence in no-till
systems. This modification should be approached cau-
tiously to avoid excessively dense stands.

Crop residue and cover crop mulches increase soil
moisture levels and insulate the soil from rapid (up or
down) ump-mh.m-:lun;e Ehuﬂyphnl:hgpe-
riod, soil temperatures may be heavy resi-
due compared with clean-tilled felds. Once favorable
planting temperatures are achieved, however, organic
miulches may help reduce fluctuations in soil ture
caused by dally varations in air temperature and solar ra-
diation.

p prevent

diseases are stimulated by cooler and wetter

uﬁlmﬂ:hmhﬂrmhmﬂdﬂﬂnhlpmm
these losses, Studies indicate no-tll cotton growing
in coaler soils is more likely to respond to starter fertiliz-
ers than cotton grown con
Cover Crops
Mamhlnlﬁndtqurhenilm'ﬂhmmlhmmf
conservation tillage systems. Some areas may obtain ac-
ceptable ground cover from a preceding crop such as
corn or small grain. Native winter annuals may produce
T&mrmmmmmnu}*m

sufficient residue to satisfy that requirement, par-
hnﬂaﬂynrlmgmmm:mdndnh

winter cover crops offers several advanta

in conservation They increase e
cover and reduce erosion. They increase soil o mat-
ter and improve soil tilth with less better
stand establishment. After the cover crop is terminated,
they serve as excellent mulches to conserve moisture.
umes fix atmospheric nitrogen for later utilization by the
cotton crop. Grasses can utilize residual soil nitrogen, re-
ducing leaching and runoff losses. This reclaimed nitro-
E‘:Imhuluudmﬂumﬂmduﬂngm

position. In many instances, yie H:mdﬁnﬁl
ity of cotton in conservation tillage are significantly im-
proved with winter cover crops.
Cover crops should be selected to fit within a specific



t scheme. research has evaluated dif-
m&mﬂmm&\ﬂmﬂwmfyufﬂtwﬁmhﬂm
two legume species, hairy vetch and crimson dover, and
two grasses, wheat and rye. Cover crop establishment,
maintenance and termination, as well as cotton stand estab-
lishment, growth and pest management must be considened.

Legumes may be attractive candidates for cover
under certain droumstances. Their capacity to fix and sup-
ply all or part of the cotton crop’s N i muust be
:&kﬂdlﬁlﬁtmﬂ tial drawbacks. Their cost of

lishment is higher

grasses, fix the major
of the nitrogen in late winter and “thhﬂnddayuﬂzu

termination until mid-April or later to realize their con-
tribution. Two applications of a burndown herbicide are
mmdqumrdhwnwhthur further in-
miust be garlier in the
&u&nngrmu lirniting their practicality in continuous cot-

pﬁnmmmwmwym

wmmwmwmm
dﬂ'ﬂ'ﬂﬂ'ﬂ:ﬁ clover neleases chemical com-
pounds that it cotton germination and early season
growth (allelopathy). Legumes may harbor cutworms that
attack cotton, significanty reducing stands if not controlled.
Finally, their nitrogen is released later in the season than de-
sirable for optmum utilization. The of late-
season i release indude excessive vegetative growth,
d-rlirndnuhmt}'mdlrmd Hﬁlhﬂ'tﬂ:
ception of nematode damage, most
mhhrmdmdimmdhymwmmmm
crops at least 3 weeks prior to planting cotton.

Many reseanchers and producens prefer either wheat or
rye as cover crops for cotton. Both species are easier and less
expensive o establish in the fall. They maore rapid
ground cover, enhancing their value in areas with high emno-
sion potential. They can be terminated earlier in the spri
with one application of which allows for more
timely cotton planting. stand establishment is less af-
fiected by grass cover crops as cutworms and allelopathy ane
less evident.

The choice betwoen rye and wheat On mana
over wheat because it is not a host for the nematode. On the
other hand, rye growth can become excessive, complicating
planting.

All cover crops draw on soil moisture until terminated.
Cmuutpﬂﬂuﬂhumﬁ'ﬂhﬂm&lwﬂdd]m
cotton planting or germination due to low soil moisture.
Ridge/Strip-Till

Ridge /strip-till systems have evolved that retain
many benefits of no-till while reducing some of its limita-
tions. Both varations maintain more plant residue be-
tween the rows than conventional while allowing
soll preparation in the row. In ridge-till systems, residue
in the middles is greatly neduced during the season by
cultivation. This modification enhances weed manage-
ment options and simplifies stand establishment. How-
ever, some additional field operations are required for

Minor cultural modifications are employed in the fall.
Plant residue is left on the soil surface following harvest.
In ridge-till, ridges may be rebuilt at the last cultivation
or prior to stalk cutting. In both systems, cover crops may
hphﬂhlhﬂgmmhmmmm&d
tablishment of cover after harvest is
plmﬂmmfb!umdmmmmtbﬂmm
rmpﬁmhthMmuymﬁxalmmt
cover establishment prior to the onset of cold weather

Field ation In J st d the
dLEI'l!mmemuP"rm-HJJ. MF humthamp-ﬂu “Tsdmhrﬂr
these conservation options. In these two systems,
row cleaners, rolling cultivator or other tools are
used to prepare a narrow seedbed of the
Thhl.!lm.lpmdumtuwhnmmrmtimﬂp ting
equipment. Prep ated herbicides may also be
nppllnedlttlﬂstinun ell as in-row subsoiling.

One primary benefit of ridge/ strip-tll over no-till is
expanded weed management options. Preplant incorpo-
rated herbicides can be introduced into the system to en-
hance grass and broadleal weed control options, This is
particularly important as weeds down the row are the
maost troublesome. One within ridge/strip-till sys-
tems includes cultivation of the row mi lltE:u
this approach tends to romise the moisture soil
conservation benefits derived from residue as a surface
milch. In Hwihﬂj to cultivate does enable
the producer to ulld ges for next season and
may heip to reduce pulplimwwd control costs.

lhdge—n]l may not qualify as an effective soil conserva-
tion system for cotton unless it is rotated with higher resi-
due crops or includes cover crops. Also, on sloping land
the ridges channel water, creating severe erosion prob-
lems unless ridges are contoured with stable outlets. In
cotton uction, ridge-till is best viewed as another
form of stale seedbed.

Stale Seedbeds

Stale seedbed production is a unique system of conser-
vation t Ihgulmunﬂtﬁchr.uhmuﬂm!
the Mississippi Delta, stale bed uction offers several
hﬂpﬂﬂmtiﬂﬁﬂlﬁgﬂ.ﬁlﬂlﬂ conserving soil or till-
age operations, the primary advantage of stale seedbeds
munﬁmdimufhn‘!duﬂn the crudial planting season.
e g iy ﬂ““ﬂ:‘“‘ for pro-

sa t o~
dmmnmhrgem diverse :pﬂam g:ll:nﬂnulr or
some form of reduced tillage is rmed after harvest
im the fall when soll moisture conditions are favor-
able to prepare the field for planting. Then the
lowed o sit during the winter.

The next herbicides are a to control
tation. ﬁ:edﬁr}h:i&hmrupﬂm tl'i.lﬁy'Fl'.ui?ldﬂ'l thie wiesd
spectrum and management approach. Following bum-
mummn:ypmmmwumy
or seedbed prepara fm t o, uction
practices can be the same as in conventional cotton.

This approach is well-suited to fields or management
t must contend wilhmli: delays :tpl.mttng
or harv - Clay soils in areas are vulner-

able to these kinds of delays. beds that have over-
wintened tend to be firm with good granular structure, and



Spring
The bime saved in the spring also reduces the possibility
of in-

of adverse weather conditions and

sects prior o harvest, saving more time

maintaining lint yield and value.
Additional benefits include lower equipment and fuel

mioney and

t.r:umism-
duced as time is at less of a premium. Avoidi spring
rush also allows for more predictable, and perhaps lower, Ls-

bar nequirements.

duces tradeoifs compared to conventional systems. Stale
seedbed systems are more dependent upon herbi-
cides. This increases input costs and for requires a more in-

h‘ﬁwmw?pw o maintain economical
control. Fall tillage will increase erosion on sensitive sites in
the fall, but erosion in the m&iﬂmm
remaining
mhmmMWm-wu
in early spring).

The options available are as diverse as the soils, weather
conditions,
Belt. Local extension service and SCS can pro-
vide the kind of on-site expertise that will hel ada
this technology byuwmmgenmmp i
The preceding discussion can be considered an
to the following publications and plan to attend the Con-
servation Tillage Workshop during the Beltwide Cotton
Conferences, January 6, 1994, in San Diego:

v of the 1993 Southern Conservation Till-
age Conference for Sustainable Agriculture, Monroe, LA,
une 15-17, 1993, Louisiana State University Agricultural
Center, US. Soil Conservation Service, Manuscript Num-
ber 93-85-7122

V' An Evaluation of Conservation for
Moy et e
T b, L SbNciion e e

fm:mnmyspmmrcmam
ﬁv‘::lﬂmmud Demonstration Results from Across
tton Belt, Arkansas Agricultural Experiment Sta-
tion, Division of Agriculture, University of Arkansas,
Fayetteville, AR, 72701, July 1993, Spedial Report 160,

makers of Pio® plant regulator, and
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