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T~e Texas Southern High Plains is a major coUon (Gossypi. 
um hirsulum L.) producing region in which a conventional till· 
age cotton monocuUure has evolved during the last 15 yr. 
Decreased profitability in cotton production in the region, as 
well 8S soil erosion concerns, have increased interest in conser· 
vation tillage systems. Initial adoption, acceptance, and 
widespread use of conservation Iillage systems will depend on 
how their economic perfonnance compares with current produc· 
Hon practices. In this study I two conservation tillage syslems 
for the Texas Southern High Plains (TSHP) were evaluated in 
1986 and 1987 as a means of increasing profitability of coUon. 
Conservation tillage systems with and without a winter wheat 
(Triticum aes(ivum L.) cover crop were compared with conven· 
tional lilIage for cotton under both irrigated and dryhind COD· 

ditibns. The two conservation tillage systems either irrigated or 
dryland, increased profitability over currenl conventional till· 
age cotton practices used in the Texas Southern High Plains. 
Cotlon production in conservation tillage systems is a viable 
alternative for the Texas Southern High PlaiDS and its adop. 
lion could result in net revenue increases. 

THE TEXAS Southern High Plains is a semi-arid region 
in which the major crops produced include cotton, 

wheat, and grain sorghum [Sorghum bieolor (L.) 
Moench]. Cotton acreage in the TSHP represented ap· 
proximately 59"10 of total cropland in 1985 (Texas Agric. 
Stat. Serv., 1986). Current annual cotton plantings vary 
between 2.6 and 3.3 million acres in a 25-county region. 
Approximately 50% of this acreage is irrigated from the 
non-recharging Ogallalla aquifer. Decreased well yields 
and increased pumping costs have increased dryland acre
age (Mapp, 1988). Since 1973, higher returns from cot
ton than from alternative crops and government 
programs have led to a cotton monoculture. Average cot
ton lint yields have declined JO Ib/acre/yr (Neal and 
Ethridge, 1986) which has significantly reduced profita
bility, creating increased financial stress. 

Conventional tillage cotton production in the TSHP 
includes operations for destroying stalks, deep·tillage with 
moldboard or chisel plow, herbicide incorporation, bed
ding, and cultivation for weed control. Typically, 12 to 
15 operations are performed prior to harvest. Conserva
tion tillage systems, in which the crop is planted into 
residue from previous crops, have shown potential for 
reducing machinery, fuel and labor costs (CAST, 1977). 
Additional benefits from these systems include conserv
ing soil moisture (Unger and Wiese, 1979), reducing wind 
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and water erosion (McGregor et a1., 1975), and increas
ing yields and profitability primarily due to longer 
machinery life (Harman and Martin, 1987). 

Conservation tillage in cotton production has gained 
less acceptance than in other crops because weeds are 
more competitive in cotton (McWhorter and Jor9an, 
1985). Buildup of annual weeds and johnsongrass [Sor
ghum hale pense (L.) Pers.] may reduce cotton yields in 
minimum tillage compared with conventional tillage 
(Brown et a1., 1987). It has been suggested, however, that 
the potential for conservation or no-till cotton produc
tion is greater in the Southern Plains than in other cot
ton growing regions because of less severe weed 
infestations (McWhorter and Jordan, 1985). 

As a means to increase profitability, conservation till
age systems have gained increased interest in this region. 
Conservation tillage could also contribute to reducing ero
sion on highly erodible lands as required by Conserva
tion Compliance provisions of the 1985 Food Security Act 
(Federal Register, 1987). 

Final acceptance and widespread use of conservation 
or no-till cotton production systems will ultimately de
pend on how their economic performance compares with 
current practices being used in the TSHP. The objective 
of this study was to evaluate effects of alternative cotton 
production systems using conservation tillage on cotton 
lint yield, lint quality, and profitability under irrigated 
and dryland conditions at two locations. 

MATERIALS AND METHODS 

Two experiments were established at the Texas Agricul
tural Experiment Station locations at Lubbock and Half
way. At Lubbock, separate irrigated and dryland 
experiments were conducted on an Acuff loam (fine
loamy, mixed, thermic, Aridic Paleustolls) and at Half
way on a Pullman clay loam (fine-mixed, thermic, Tor
rertic Paleustolls). These two soils are representative of 
I I million cropland acres on the TSHP. 

Treatments (cropping systems) included conventional 
tillage continuous cotton (CVT), conservation tillage con
tinuous cotton (CST), and terminated wheat with con
servation tillage continuous cotton (W-CST). These 
systems could be adapted without changing crop bases 
or reducing cotton acres in the specific localities of the 
sites. In the terminated wheat-cotton system, wheat was 
drilled into the cotton stalks after harvest as a winter 
cover crop. The wheat was terminated with glyphosate 
at 0.38 Ib/acre in April when the wheat was 6 in. tall. 
Treatment plots were 26 x 50 ft, with four replications 
arranged in a randomized block design. Crops and till
age systems were initiated in 1985 and data collected in 
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1986 and 1987. The plot areas at both locations were 
previously under a conventional tillage continuous cot
ton production system for 5 yr. 

Agronomic inputs, tillage practices, and herbicides used 
at each location (based on records maintained at each site) 
are summarized in Table I. In conventional tillage cot
ton, standard land preparation, herbicide, and cultiva-

Table 1. Summary of agronomic procllces and inputs for foW' crop
ping systems at Lubbock and Halfway, TXt 1986 OlId 1981. 

Continuous cotton, 
Conventionnl tillage 

Shred stalks 
Disc 
Chisel 
Apply herbicide 

ITrinuralinl 
land incorporate 

Bod 
Rod·weed 
FIElDt 
Rotary bOB 
Cultivnr fa) 
lrrigntet 
Harvest 

Cropping BY stem 

ContinuouB cotton 
Conservation tillage 

Sprey herbicide 
12,4-D. Diuron) 

Plant 
Spray herbicide 

Iglyphosnte. 
metolachlor, 
prometryn) 

Cultivate 
Irrigotet 
Harvest 

Whent-cotton 
Conservation tillage 

Spray herbicide 
Iglyphosnte) 

Spray herbicide 
12,4·D, Diuron) 

PIWlt 
Spray herbicide 

Iglyphoestc, 
metolnchlor, 
promelryn) 

Cultivate 
Irrigntet 
Harvest 

t Not. applicable to drylnnd plots. 

Table 2. Rninnll by month at Lubbock and Halfway, TX,1986 and 
1987.t 

Lubbock 

Month 1986 1987 

January 0.00 0.69 
February 0.98 1.12 
March 0.39 0.47 
April 0.90 0.05 
May 1.61 5.19 
June 3.86 2.27 
July 1.27 3.74 
August 3.70 1.40 
September 7.86 2.65 
October 3.44 0.75 
November 1.80 0.12 
December 1.74 1.29 

Totals 24.54 19.65 

Halfway 

1986 1987 

in. 

0.00 
0.98 
0.40 
1.65 
3.61 
2.15 
0.64 
5.03 
3.20 
3.04 
1.89 
1.62 

24.21 

0.60 
1.37 
0.15 
0.11 
5.49 
1.08 
1.01 
3.77 
3.m 
0.45 
0.41 
1.79 

19.24 

75·year 
avernge:f; 

0,49 
0.64 
0.B6 
1.24 
2.70 
2.58 
2.18 
2.05 
2.52 
2.03 
0.61 
0.60 

18.50 

tTexas Agric. Exp. Stn. annual progress reports 1986 and 1987. 
+ Nntional Wenther Service, Lubbock, TX. 

tion practices were used. In the two conservation tillage 
systems, tillage operations prior tei planting were elimi
nated, but herbicides were applied both preplant and 
preemergence. Fertilizer applications were based on yearly 
soil tests of each plot. Preplant applications ranged from 
60 to 80 Ib Nlacre and 40 Ib P lacre for irrigated cotton 
and 20 to 30 Ib N/acre and 20 Ib P lacre for dryland cot
ton. Irrigated experiments were furrow irrigated based 
on rainfall patterns and crop growth stages. Cotton lint 
yields and qualities were determined by harvesting two 
rows X 13 ft on each plot. Gross returns per acre were 
calculated as lint yield X loan price and did not reflect 
government deficiency payments. Total costs of produc
tion are separated into two major components: prehar
vest costs and harvest costs. Because harvesting costs are 
a function of actual cotton yields, they varied across crop
ping systems. Preharvest production costs were separated 
into two components: mechanical operations and varia
ble inputs costs. Mechanical operations costs included 
those mechanical operations associated with the cropping 
systems depicted in Table I. Cost of mechanical opera
tions were based on custom rates for the region (Texas 
Agric. Stat. Serv., 1986). Variable input costs were based 
on local prices for seed, fertilizer, herbicide, and irriga
tion (Table I). This separation was made to determine 
the relative economic efficiency of the alternative crop
ping systems to cover costs of variable inputs and 
mechanical operations. Net revenue figures represent 
returns to land, overhead, management, and risk. 

Data on crop yields were subjected to analysis of vari
ance. Means were compared with Fisher's Protected LSD 
Test at the 5"70 level of probability. 

RESULTS AND DISCUSSION 

Although rainfall in 1986 exceeded the long-term aver
age by 30"10 at both locations, much of this was received 
in late September and October after crop growth was 
completed (Table 2). These heavy rains reduced yields and 
cotton lint quality. In 1987, timely rains were received 
throughout the growing season, enhancing dryland 
production. Ideal conditions for crop maturity and har-

Table 3. Production coats, lint yields, and net revenues for irrigated cotton by cropping systems nt Lubbock, TX, 1986 and 1987. 

Per·ncre net revenue ,above 
Prehnrvest costs 

Tot.al pre- Total Mechanicnl 
Location. yent. and Mechllllicnl harvest Harvest production Gross Variable operations Totnl 

cropping system Variable operations costs costs costs Yield Price revenue costs costs costs 

"acre Iblacre ,flb $Iecre 

Lubbock. 1986 CVT 72.00 44.25 116.25 54.88 171.13 784.00bt 43.43 340.49 268.49 296.24 169.36 
CST 81.00 21.50 102.50 61.53 164.03 879.000 43.63 383.51 302.51 362.01 219.48 
W-CST 93.25 19.00 112.25 54.81 167.06 783.00b 43.63 341.62 248.37 322.62 174.56 

Lubbock. 1987 CVT 67.00 47.75 114.75 40.05 154.80 80l.00b 53.16 425.81 358.81 378.06 271.01 
CST 70.00 25.50 95.50 . 38.45 133.95 769.00b 53.30 409.88 339.88 384.38 275.93 
W-CST 91.00 17.00 108.00 4B.25 156.25 965.0011 53.39 515.21 424.21 498.21 358.96 

Averl1ge 
1986-1987+ CVT 71.30 47.11 118.41 48.84 167.24 792.50b 49.3S 391.34 320.04 344.24 224.10 

CST 77.53 24.04 101.56 51.53 153.09 824.00ab 49.56 408.34 330.81 384.30 255.25 
W-CST 94.46 18.48 112.93 52.90 165.83 874.0011 49.60 433.51 339.05 415.04 267.68 

t Means followed by a common lett.er BTe not. significantly different according to Duncan's multiple range test (p = 0.05). 
:t: In the comput.ation of the overages. the 1986 monetary figures were inflated to 1987 prices by assuming a 5% inflation rllte In 1987. 
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Table 4. ProductioD costs, lint yields, and Det revenues for drylnnd cotton by cropping systems at Lubbock, TXt 1986 and 1987. 

Per-acre net revenue above 
Prehnrvcst costs 

Totnl pre- Totnl Mechnnical 
Location, year. and Mechanical harvest Harvest production Gross Variable operations Total 

cropping system Variable operations costs costs costs Yield Price revenue costs costs costs 

Ii/ncre Ib/ncre .nb Ii/acre 

Lubbock. 1986 GVT 27.00 44.25 71.25 30.31 101.66 43a.00nt 43.12 186.71 159.71 142.46 85.15 
CST 39.00 21.50 60.50 27.72 88.22 396.00n 41.42 164.02 125.02 142.52 75.80 
W·CST 51.25 19.00 70.25 27.30 97.55 390.00n 41.48 161.77 110.62 142.77 64.22 

Lubbock, 1987 CVT 19.50 47.75 67.25 34.55 101.BO 691.00b 52.10 360.01 340.51 312.26 258.21 
CST 22.50 25.50 48.00 42.30 90.30 846.000 51.:l8 424.67 412.17 409.17 344.37 
W·CST 43.00 17.00 80.00 49.85 100.85 817.00a 51.99 424.78 381.76 407.76 323.91 

AVerage 
I.B6-I.B7' CVT 23.93 47.11 71.03 33.19 104.22 562.000 48.69 273.63 249.70 226.52 169.41 

CST 31.73 24.04 55.76 35.70 .1.47 621.00a 47.44 294.57 262.85 270.54 203.11 
W-CST 48.41 18.48 66.BB 34.76 101.64 603.50a 47.77 288.30 239.90 269.83 186.67 

t Means followed by a common lelter are nol significantly different according to Duncan's multiple range test IP = 0.05). 
t In the computation of the averages, the 1986 monetary figures were inflated to 1987 prices by assuming a 5% inflation rate in 1987. 

Table 5. Production costs, lint yields, and net revenues for irrigated cotton by cropping systems at Hallway, TX, 1986 and 1987. 

Per·acre net revenue above 
Prehurvest costs 

Total pte- Total MechnnicnI 
Location, year, and MechnnicnI hn.rvest Harvest production Gross Variable operations Total 
cropping system Variable operations costs costs costs Yield Price revenue costs costs costs 

S/acre Ib/nCTe ,nb S/ncre 

Hnlf~ny, 1986 CVT 72.35 41.20 113.55 58.03 171.58 829.00nt 40.60 336.57 264.22 295.37 164.99 
CST 73.10 18.10 91.20 65.03 156.23 929.00n 41.61 386.56 313.46 368.46 230.33 
W-CST 93.25 19.35 112.60 59.85 172.45 855.00n 43.43 371.33 278.08 351.98 198.88 

Halfwny, 1987 CVT 69.50 47.75 117.25 49.60 166.85 992.00a 54.00 535.68 466.18 487.93 36B.B3 
CST 73.50 21.50 95.00 50.05 145.05 1001.00n 54.00 540.54 467.04 519.04 395.49 
W·CST 94.50 17.00 111.50 52.90 164.40 1058.DOn 54.00 571.32 476.82 554.32 406.92 

AVernge 
1986-1987+ CVT 72.72 45.51 . 118.24 55.27 173.50 910.50n 4B.32 439.91 367.17 394.40 266.40 

CST 75.13 20.25 95.38 59.17 154..55 965.000 48.85 471.36 . 396.23 451.10 316.81 
W·CST 96.21 18.66 114.87 57.87 172.74 956.500 4'.BO 476.34 380.14 457.69 303.61 

t Menns followed by n common letter are not significantly different according to Duncan's multiple range test IP = 0.05). 
+ In the computation of the averoges, the 1986 monetary figures were infloted to 1987 prices by assuming n 5% innation rate in 1987. 

vest occurred in 1987, resulting in high yields and lint 
quality across the region. Temperatures throughout the 
1986 and I 987 growing seasons were near average. 

Per-acre production costs, lint yields, and net revenues 
of cotton under irrigated and dryland conditions, across 
cropping systems for 1986 and 1987, at the Lubbock and 
Halfway locations are depicted in Tables 3, 4, 5, and 6, 
respectively. Yields in 1987 were higher than in 1986 with 
the exception of the irrigated CST cropping system at the 
Lubbock location. Cotton lint prices in 1987 were higher 
than in 1986 due to improved fiber quality as a result of 
favorable fall weather. No effect on lint quality or value 
was observed between treatments. Higher net revenues 
for 1987 reflected both higher yields and better cotton 
lint quality. The 1986 monetary figures were inflated to 
1987 prices by assuming a 5'70 inflation rate in 1987. 

The best cropping system under irrigated and dryland 
conditions at the Lubbock location, in terms of both cot
ton lint yields and net revenues above total costs of 
production, were the W-CST and the CST, respectively 
(fables 3 and 4). The cropping systems which performed 
best under irrigated and dryland conditions at the Half
way location, in terms of both cotton lint yields and net 
revenues above total costs of production, were the CST 
and the W-CST, respectively (Tables 5 and 6). To illus-

trate the economic efficiency of the cropping systems in 
terms of covering variable, mechanical operations, and 
total costs of production for a given location and manage
ment condition, Table 7 presents the cropping systems 
rankings and increases in net revenues for the 2-yr aver
ages at the Lubbock and Halfway locations. For net 
revenues above variable costs for Lubbock under irrigated 
conditions, the W-CST cropping system ranked first, the 
CST cropping system ranked second, and the CVT 
ranked third. The W-CST system had a net revenue in
crease of $19.0Ilacre above variable costs when com
pared with the CVT (the lowest ranking for this scenario) 
cropping system, and the CST cropping system had a net 
revenue increase of $IO.77/acre above variable costs when 
compared with the CVT cropping system. 

Under irrigated conditions at Lubbock (Table 7), the 
ranking of the W-CST cropping system in first, the CST 
cropping system in second, and the CVT cropping sys
tem in third was consistent acrOss net revenues above vari
able, mechanical operations, and total costs of 
production. Net revenues above total costs of production 
were $43.58/acre (equivalent to 19.44'70 increase) great
er for the W-CST cropping system than the CVT crop
ping system. Under dryland conditions at Lubbock, the 
ranking of the cropping systems above variable, mechan-
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Table 6. Production costs, lint yields, and net revenues Cor drylnnd cotton by cropping systems ot Halfway, TX. 1986 and 19B7. 

Per-acre nel; revenue ahove 
Prehnrvcst coals 

Total pre- Totru Mechanical 
Location, year, nnd Mechnnical hnrvcsL Harvest production Gross Variable operations Total 

cropping system Variable operations costs costs coats Yie1d Price revenue costs costs coats 

S/nere IhlDere Mb S/nere 

Hnlfwny, 1986 CVT 32.00 41.20 73.20 35.28 108.48 504,00bt 40.36 230.41 I7lAl 162.21 94.93 
CST 37.75 18.10 55.85 40.60 96.45 580.00a 42.35 245.63 207.88 227.53 149.18 
W·CST 58.75 19.35 78.10 29.82 107.92 426.00b 41.34 176.11 117.36 156.76 68.19 

Halfway, 1987 CVT 26.50 47.75 74.25 33.60 107.85 672.0ob 52.58 353.34 326.84 305,S9 245.49 
CST aO.50 21.50 52.00 33.65 87.65 73LOOb 53.66 382.60 352.10 361.10 294.95 
W·CST 47.50 17.00 64.50 47.40 111.90 948.000 54.30 514.76 467.26 497.76 402.86 

Average 
1986-198n CVT 30.05 45.51 75.56 35.32 110.88 588.00b 47'<8 279.18 249.13 233.67 168.30 

CST 3S,07 20.25 55.32 39.14 94'<6 646.50ab 49.06 317.20 282.13 296.94 222.74 
W·CST 54.59 18,66 73.25 39.36 112.61 687.000 48.85 335.62 281.03 316.96 223.02 

t Means followed by n common letter nre not significnntly different according to Duncnn's multiple range test IP = 0.05). 
t In the computation of the overages, the 1986 monetary figures were inflated to 1987 prices by assuming a 5% inflation rate in 1987. 

T~ble 7. Cropping systems rnnkings and increases in net revenues for the 1986-87 averages at Lubbock nnd HnlIwoy, TX. 

Net revenues Net Revenues above 
above variable costs mechanical operat.ion cosLs Net revenues above totnJ costs 

System Irrigated Dryland Irrigated Dryland Irrigated Dryland 

Lubbock 

CVT 31-1t 2 (9,80) 3 (-) 3 (-) 3 (-'-Ij 3(-.-1 
CST 2 (10,77) I (22.95) 2 (40.60) I (<<.02( 2 (3L1S.14.0S%1 1 (33.77.19.93%1 
W·CST I (19.01) 3(-) I (70.80) 2 (43.31) 1 [43.58,19.44%] 2(7.26.10.18%1 

Halfway 

CVT 31-1 3 (-) 3(-) 3 (-) 3 (-,-1 3 (-.-1 
CST I (29.06) I (33.00) 2 (56.70) 2 163.27) 1 150.41.18.92%1 2 (54.44,32.34%J 
W·CST 2 (12.97) 2 (31.90) I (63.29) I (83.29) 2 [37.21,13.96%J 1(54.72.32.51%1 

t Figures in parentheses indicate the increase in net revenues (above variable costs, mechanical operations costs. or total cost) relative to the lowest ranking 
cropping system, given a particular location and management condition. 

t The first figure in square brackets is defmed as in note t. The second figure in square brackets indicates the percentage increase in net revenues above 
total costs relative to the lowest ranking cropping system, given n particular location and management condition. 

ical operations and total costs of production were not as 
consistent as under irrigated conditions. The CST crop
ping system exceeded the CVT and W -CST cropping sys
tems in net revenues above variable, mechanical 
operations, and total costs of production. Under dryland 
conditions at Lubbock, net revenues above total costs of 
production were $33.77/acre (equivalent to 19.93"10 in
crease), greater for the CST cropping system than the 
CVT cropping system. 

At Halfway, net revenues above variable costs ranked 
the CST cropping system first, the W -CST cropping sys
tem second, and the CVT cropping system third under 
both irrigated and dryland conditions. For net revenue 
above mechanical operations costs, the W -CST cropping 
system ranked first, the CST cropping system second, and 
the CVT cropping system third. The overall rank of the 
cropping systems evaluated in terms of net revenues above 
total costs of production had the CST first under irri
gated conditions, and the W-CST first under dryland con
ditions. Increases in net revenues of $50.4I/acre for 
irrigated conditions and $54.72/acre for dryland cOlidi
tions (equivalent to 18.92 and 32.51 % increases, respec
tively) can be attained if CST and W-CST cropping 
systems were adopted instead of the CVT cropping 
system. 
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The CVT cropping system, which is the most widely 
used in cotton production in the TSHP, ranked last in 
all scenarios depicted, with the exception of net revenues 
above variable costs for Lubbock under dryland condi
tions, in which it ranked second. Increases in net revenues 
above total production costs can be obtained by a~op
tion of minimum tillage systems. Minimum tillage crop
ping systems in cotton production in the TSHP seem to 
be a viable alternative to current production practices. 
However, caution must be taken in extrapolating the 
results of this study to other land resource areas of the 
TSHP with different soil and climatic conditions. Even 
though it is not fully addressed here, these alternative 
cropping systems further support current agricultural 
policy environmental objectives and concerns with respect 
to soil conservation issues, as expressed in the 1985 Food 
Security Act. 
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