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Modifying the Soil Environment -
Conservation Tillage and
Narrow Row Cotton

In the 1990s, producers will be challenged to simul-
taneously meel productivity and environmental demands.
This challenge will encourage producers to evaluate non-
traditional farming practices. For certain regions, prac-
tices such as consertation tillage and narrow row colfon
miay be of significant value. In this issue of Cotton Physiol-
ogy Today we will discuss some of the behind
these hwo departures from traditional cotton growing
miethods. Inleresi in these practices has increased recently
due to the introduction of marrow row pickers and environ-
mental requirements in the farm bill. James Supak, Exten-
sion Cotfon Specialist for Texas wrote the article on
Conservation Tillage and Tom Kerby, Extension Cotton
Specialist for California provided information for the ar-
hicle on Narrow Row Cotton.

Conservation TiIIage

Since the beginning of cotton culture,
tices have hﬂge"guﬁlzdnbgn maodify the soil mmuseﬁmmn#; to
Improve stand establishment and and
mnFTrql;l weeds. Typically, a m;mpmgm;;.h. opera-
tons are required to produce a cotton crop.
these operations are usually agronomically and
economically justifiable, they are also associated with
increased susceptibility of soils to wind and water
erosion and, ultimately, to declining productivity.

In recent years, there has been a surge of interest in
conservation tillage systems which reduce the number
of tillage operations and maintain cover crops
residues on the soil surface for all or some pmﬂmﬂ:r
the crop year. Touchton and Reeves reviewed the status
of conservation tillage for cotton ( of this 1968
article are available the NCC office).
They concluded that cotton can be successfully
with conservation tillage on most mﬂ#htm&&lt”h:?
there are many forms of conservation tillage and that
the most successful systems have been specifically
adapted for individual farms.

It has been suggested that conservation tillage sys-
lems may int mdy hinder timely stand
establishment require higher levels of fertilizer and
pesticides. Concerns about increased insect and disease
pressures, especially in systems that utilize high levels
of surface residues, have, in general, not been war-
ranted. Crop fertilizer requirements are essentially the
same for both systems. In conservation lillage systems
however, the use of starter fertilizers may aid early
crop growth and band of fertilizer materials

may result in better overall crop responses.

Technical Services, February 1990

Surface Hesidues Cool the Soil

Maintenance of crop residues on the soil surface
typically results in wetter, cooler soil during spring
planting. This could delay planting and slow early
ﬁﬂhﬁﬂdbﬁammm the spring by sun-
t and contact with warm air. Sﬂ-ilmn:l.s-tumdﬂnﬁ
He\r heat condue-
Hmlnuid Imﬂmﬂl t capacity or
mmdaltn:tmmpuahndun ge. A poorly drained,
flat, no-till seed stays cold longer due to the insulat-
ing effect of the residue and increased moisture con-
tE:ﬂ HM'LI:Ln into heavy residues also may require
tions such as the use of fluted coulters
l::l cul ll'n'uug,h the residue and insure seed
depmlrdg::dmed-m-mﬂmnm In the northern
of the Cotton Belt where temperature is most limit-
nio-till g of cotton into cotton stubble
resulted in a 6 and 8.5% yield decrease when compared
to conventionally planted cotton—Phillip Hoskinson,
1987, 1988, Jackson TN.

With Conservation Sun and air dries and

Tillage, residue warms the soil
insulates the soil M
[T THETE AT S AT
muoist and cool mn}

Weed control is usually the single most important
factor in the: suctess or failure of conserva-
tion tillage. The weed control programs oon-
siderably. Because of the reduced uﬂage,mm;gn
tillage in general requires higher inputs of herbicides
;lu:ﬁada]l contact herbicides), spedalized equipment

d{dded lrdﬁ'tquﬂﬂmﬁh:!mgul'
wm:lgrmvﬂlmnmmndy applications.
mtmmmmhmmrmm
conservation tilla fnrmttm?‘l‘.l-ﬁe
En:nnmm to area t,;-um]ly: are being
pted to minimize soil erosion by and water,
lmpuw uctivity and increase profitability. Conser-
ge systems which minimize soil erosion tend
ﬂ:umrﬂdu:enﬂuinplmrsuusuunpma:ihym
vironmental factors such as wind.

Surface Residues Reduce Wind Damage

Uniil recently, wind was not as a seTious
stress factor in cotton production. On the Texas High
Plains, USDA researchers used slat fences to reduce nor-
mal wind movement across cotton by 50%. Wind shelter-
ing of dryland and irrigated cotton has resulted in greater

wate e iy and il ncrases of 131 3%+



Wind-blown sand a far greater hazard to
young cotton plants wind alone. Colton is
cially vulnerable to wind and sand during the
first 3 weeks after ence. Various cultural
mtchudﬂll:mcﬂ:umuudlﬂpmﬂd:mlﬂduf
:mlﬁ protection in conventional systems.

umh;mlmm l:|u mgﬁyleld
loss. On the Texas High Plains Mm-aﬂut—
ing continuous cotton planted into terminated wheat
(wheat seeded into shredded cotton stubble, which
after it “jpints” is chemically terminated in the spring
prior to planting cotton) and rotations with wheat and
surghumh: cotton from wind and sand.

mﬂngmmmhﬂtmﬂﬂwlrd}rmhdl-

Huminclude earl Ha.'iunpuwth.mrliumd
more prolific frui maturity and sig-
mﬂmntlwykkllmm{ inal atudy.lt
Lubbock), For the Texas High Plains, higher yields in
the limited and no-till systems were attributed in part
to increased soll water storage as well as protection of
sevdlings from wind and sand injury.

Surface Residues Decrease Water Runoff

Several other benefits of leaving crop residues on
the surface have been evaluated by the USDA Cotton
Research Station in Shafter, California. California
soils are inherently low in organic matter due to the
warm weather and low rainfall. Organic matter is fur-
ther decreased upon mixing with moist soil where
microbes rapidly degrade crop residues. Leaving

residues on the surface sustains higher organic
matter levels that contribute to improved soil struc-
ture. The surface organic residue increases water in-
filtration and decreases runoff by maintaining
soil pores and protecting the soil surface from sea
ing. Planting systems such as the “Cross Slot

are 4 oo Up COVET CTOPS

and stubble for precision placement of seed and
starter fertilizers.

Conclusions

ternatives to conventional practices in many regions
the LS. Cotton Belt. Such systems can reduce soil

erosion, contribute to more efficient use of soil water,
decrease costs of production and increase profitability.
In certain areas, conservation tillage systems can be
usedh:rmiﬂmtttu:ﬂrhﬂmdﬂd huud]lnhgi
cotton. Weed control is limiting factor to fur-
tluldupﬁmnimdwdriﬂlm

Narrow Row Cotton

Narrow row cotton has been one of the most exten-
sively researched management systems in cotton. Work
over the past 25 years in Arizona, California, Mississip-
Fi,Hhm;ﬂmﬂTnuhunﬂuatﬂdﬂwri!ﬂard

tyﬂmmmwmtmhtmyuptcu
tion have been scrutinized: s mﬁ!
hmdcastwvarlnmur;w o d
and plant growth regulators. mmnﬁu NArmow
row cotton was intensely scrutinized by Tom Kerby

and Dave Parvin with 3 in Mississi
and California. These maly?\hw h}laﬁl-
ton Foundation grant from Case [H and demonstrated
that the narrow row system is no more ve than
the conventional 40° system. Significant reductions in _
cultivation costs were noted with the smaller bed size
of narmow row cotton and the subsequent reduction in
lateral soll movement. Despite the massive amount of
work that demonstrates an economic benefit from nar-
row row cotton (see table below), this uction prac-
tice has not been widely adopted. We believe this is
due to the that narrow row colton is
only beneficial on soils that produce small compact
plants. On the contrary, the greatest benefit of narmow
mwcuthmrm come from soils that produce healthy

t only if the current production system
Luprnpﬂ'lfldjmted-

Yield Increase with Narrow Row Cotton
Compared to 40" Rows (Recent Trials Only)

Stale % Yield Year Researchemn
Increase

California 10 BT8R Kerby, Weir

Tennessos 7 BT 88 Hoskinson

Texas, LRGY 14 B4.8585 Heilman, Namken

Mississippi

Baosdoet fa loam .| &7 88 89 Williford

Drundes sc loam 20 &7 88 89 Williford

Missouri

Irrigated 6 84,85 86 Sappenficld

MNon-irrigated 1 84,85 86 Sappenficld

o

Production Practices Change Slowly

Cotton uction practices usually change gradual-
ly with small incremental imprumnﬂlh that hiplh?ld

upon a successful am. The dollars tied up in a cot-
#:mhell:l along with the ever changing weather pat-
terns, dictate that producers move slowly when it

comes to adopting new production practices. Small in-
cremental im ts —al constructive —
do not allow for radical changes in uction prac-
tices, primarily due to the detriment in yield often as-
sociated with new technologies when first put into
practice. Only after a system is fine-tuned can these
radical changes be properly evaluated.

Narrow Rows Increase Light Interception

Planting narrow row cotton on soils that produce
mﬂplmﬂreptumﬂ:umﬁulh‘nmﬂlh;:ﬂ
FD!'ETIEIII ust by narmowing the row spacing in 5

plmhu::rdma:llitmm growers have been
:Hetnruﬂzzllﬂmlﬁiylﬂdlrtm without any
E&Eundiﬂmhlhﬂtwaguﬂwmwm{mh
felds that do close the rows but only d
blmm.mﬁddhnwﬁtnuyﬂmhzderlwdiu.mﬂmn
narmowing the rows, because it is desirable o
mMaxiTmLIm for boll filling during the entire
bloom For fields that have the rows by —
early the benefit of narmow row cotton
is minimal, if that same size continues to be grown
MNarrowing the rows these large, wide plant types
only will produce extra photosynthate when the plant



dnunntluuhnﬂamﬂll. stalk beyond what
hm:enurr boll filling does not
contribte 0 ‘,Iﬁ

Ju"ﬂmmH!gldy Productive Soil

Adoption of narmow row cotton on vigorous ground
represents a radical change because just narmowing the
rows on these soils will not necessarily increase yields.
hhchirmydeumﬂeﬁnmmﬂmﬂwyﬂd
wuﬂ&ﬁmeH:wwnmerﬁwm

a way we cotton,
Emrmhﬂgmmhﬁ{immhawﬁﬁng.“ﬁd
benefits from narrow row cotton on better solls require
a systems where all of the mana t
decisions are adjusted to maximize plant . The
ability to increase plant efficency with narmow row cot-
ton is where the big yield increase will come from.

Narrow Rows Increase Plant Efficiency

How efficiently a [} ces lint and seed is
nlhdd'nﬂ'uﬂﬁt harvest index is the ratio
dtuvuudprndmtﬂhﬂwuad}nhabnwpmﬂ

plant dry weight or blomass (stems, leaves and frudt).
——— Dry Weight Distribution -—
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Yield per field derives from the total dry weight and

the harvest index — by increasing one or the other,
will increase. Unfortunat y. new varieties pro-
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One way we can increase harvest index with manage-
ment is by stressing plants for water and produ what
mﬁﬂ'huﬁfu“ﬁm&h’mﬁﬂm
is only 1 foot tall and sets 2 or 3 balls, These stunted
planis have a high harvest index but low biomass
per acre. Even in 30" rows they are to in
much sunlight, nor make much cotton. The trick is to in-
crease harvest index, without decreasing biomass. Mar-
Tow row cobion can this trick, because it
allows us to use vareties and
d'lith'nmel‘lnﬂlrdﬂ:nﬂuﬂll all of the

bloom. Stated another way, narmow row
use of highly effident varieties and

t m&ulrnm
]:lhn g:nwt.h oo plant effidency

Wide Branching Plants are Inefficient

Modern cultivars have bevn bred for maximum yield
under conventional row spacing (38 to 407 and must be
wide to dose the rows. This width comes at a loss
in harvest index as the plant produces more branches,
ﬁmﬂuﬂ ::pudanur :Ilz.ﬂlrtnpﬂm lr:H‘|:|\hr'|

oW ExAMm t
Mglﬂhmwﬂiﬂnlmwspﬂﬂrghﬂﬂihn“ is 6o
" taller than for narmow row cotton. Additionally, to inter-
cept sunlight, a conventional row plant has o uce 14
maore leaves and branches than narmow row plants. The
biomass savings with narmow row cotton can
instead be put into more bolls and increased yield.

Narrow Row Cotton System
The successful narmow row cotton system on

vigorous soils is to be very different from conven-
tional systems. row varieties will be shorter
and thinner, with ved harvest indexes. Plant

growth regulators such as PIX, will play a major role in
narrow row cotton until shorter / thinner varieties are
-ida ed. To maintain management flexibility, it may

desirable to use only variety selection for control
nl‘phnuha . Rather, ﬂummﬂmﬂnndnﬂtﬂ with
plantglmv regulators to d Eﬁhﬂtﬂupe

allows the producer to adjust each field to the weather
and insect . Using conventional varieties in
California, the PIX vield response for narrow row cot-
ton is 38 Ibs of lint/acre more than for conventional
row cotton. Prior to mid bloom, narrow row cotton
uses more waber than conventional row spacing and
may suffer more under drought or inadequate irriga-
tion. Due to the enhanced earliness with narmow row
cotton, the total seasonal waber use is comparable to
conventional row cotton.

Management of Narrow Row Cotton Will Be Critical

Management of early fruit set with narmow row cot-
ton is critical. Narmow rows shade each other earlier
and can suffer boll shedding if allowed to get
too tall. In fact, where ents with narrow row
cotton have decreased yield, the 307 row cotton was
taller than the conventional cotton. If narrow row cot-
ton suffers early square damage, t has o be con-
trolled promptly or the plant will go into a self
perpetuating shade induced shed. This is espedally



true with dense stands (60,000 plants per acre). Because
of this with narrow row cotton, it

responds better to the early low-rate multiple applica-
tions of PTX.

Besides greater sensitivity to early square shed,

other components of the conventional row system will

have to be for maximum under narmow
rows. The bed is o where
growers plant to molsture, because there is less bed to
E;‘hnﬂh down o moisture. Soil com has
lprahﬁn with narrow rows due to the close spac-
ing between plant rows and tires. Swi o narrow
tires is one where wheel traction is not a prob-

lem. Nitrogen and potassium fertilization may need to
be increased to supply extra nutrients for the increased
ield and to compensate for the reduced leaf mass of
harvest index narrow row cotton. Along with in-
creased harvest index comes reduced storage of
nutrients in the leaves. Remobilization from leaves o
bolls can provide 30-40% of boll N demands. On the
other hand, narrow row cotton explores the root zone
maore uniformly and may minimize nitrate
Control of early season weeds is improved with nar-
row row cotton because of the early canopy closure.
MNarrow row cotton that is not allowed to get too tall
also canprovide earlier harvest and cleaner cotton, due
to the more untform distribution of plants and im-
proved defoliation.

Mational Cotton Council of America
Post Office Box 12285 » Memphis, Tennessee 381820285
Q01-274-900

Narrow row cotton offers increased yield and
qulJ:Elypuhmﬁalhrﬂand-uwwlw is willing to
the necessary changes in the entire cothon
pmducﬂnnl_ﬁm But unless the soil severely limits

to narrow rows will probably —

ﬂ.mundlidvﬂuewlﬂm:upuaudimthhﬂt
mf“rrirﬁ cotton. We believe that narrow row cot-
ton a key companent to US. competitiveness in
the next decade. iz
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