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Abstract 

This study determines whether a conservation tillage 
system with low energy precision application (LEPA) 
irrigation is a viable economic alternative for cotton 
producers on the Texas Southern High Plains. It was 
found that the conservation tillage system shows 
increases in both cotton lint yield and profile soil 
moisture over the conventional tillage system. The 
increase in yield is a result of the increased profile 
soil moisture. The higher production costs of the 
conservation tillage system are offset by higher 
yields. The conservation tillage system provides 
greater returns over total production costs, thus 
making the conservation tillage LEPA system more 
profitable. 

Introduction 

Given the high erodibility of the sandy soils and 
the fact that water is a limited resource, cotton 
farmers on the Texas Southern High Plains (TSHP) need 
economically feasible alternatives to conventional 
farming practices. For agriculture to remain 
economically viable, farmers must not only conserve 
the land and water resources available in the TSHP, 
but must also use these efficiently. A conservation 
tillage system which uses low energy precision 
application (LEPA) irrigation can help in filling both 
of these needs. 

On the one hand, conservation tillage reduces wind 
induced soil erosion and increases residue levels 
which help preserve soil moisture. Furthermore, 
conservation tillage also increases the amount of 
organic matter in the soil and provides the means of 
meeting soil conservation requirements set up by the 
United states Department of Agriculture. On the other 
hand, LEPA irriqation provides water conservation by 
reducing the amount of water lost to evaporation and 
makes more effective use of the water applied. The 
specific problem addressed in this study was to 
determine whether a conservation tillage system with 
LEPA irrigation is a viable economic alternative for 
cotton farmers on the TSHP. In particular, the 
overall objective of this study was to compare a 
conventional tillage LEPA system with a conservation 
tillage LEPA system. Specific objectives of the study 
included: a comparison of soil moisture storage, a 
comparison of cotton yields, and a comparison of fixed 
and variable costs in the short and long run. 

Reviey ot Literature 

Much has been accomplished, but there is still a 
national need for soil erosion control in the United 
States. Approximately 4.1 billion metric tons of soil 
were eroded from cropland, pastureland, and forest 
land in the United States by wind, while another 1.7 
billion metric tons of soil were lost by sheet and 
rill erosion just from cropland in 1977 (King). Some 
cropland has a soil loss rate 10 times its natural 
rate of replacement. Thirty-four percent of the 
United states' cotton acreage falls in this category 
(King). with the strong winds, intense short duration 
rainfall, and a sUbstantial percentage of highly 
erodible cropland, soil erosion is a serious concern 
on the TSHP. Bilbro and Fryrear noted that in the 
TSHP an erosion hazard exists due to wind, 
precipitation, and temperature, especially during the 
winter and spring when the ground is left uncovered. 
For .any producers the need to control erosion is not 
only a management decision to maintain the 
productivity of their cropland, but the means to 
satisfy the Conservation Compliance Provisions of the 
1985 Food Security Act, which are being continued in 
the 1990 Food, Agriculture, Trade and Conservation 
Act. 

The Conservation Compliance provisions significantly 
impact producers who plant crops on highly erodible 
cropland. Failure to comply with these provisions can 
result in losing eligibility for most of the United 
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states Department of 
Conservation tillage is 
many cases, satisfies 
provisions. 

Agriculture farm programs . 
a production system which, in 
the conservation Compliance 

Conservation tillage production systems refer to 
fanning systems in which normally performed tillage 
practices are completely eliminated or at least 
reduced (Phillips and Phillips). Magleby et al. have 
defined any planting and tillage system which retains 
30t or more crop residue on the surface of the soil 
after planting as a conservation tillage practice. 

Trends toward conservation tillage have resulted 
from its potential to decrease erosion, increase soil 
water retention, reduce soil water evaporation, and 
decrease production costs, while potentially 
increasing yields. In the particular case of cotton 
on the TSHP, standing residUe also helps protect young 
cotton from the high winds and blowing sand which 
usually occur in the early part of the growing season. 

Conservation tillage systems have decreased surface 
runoff and soil loss because of the increased amounts 
of residue present on the soil surface (Sauer and 
Daniel). No-till practices have also increased soil 
moisture content over conventional tillage practices 
at planting (Lyle and Bordovsky). Soil water 
evaporation is decreased when wheat or sorghum stubble 
is maintained on the soil (Unger and Parker) and 
cumulative infiltration of rain is higher in cotton 
grown using conservation tillage practices with a 
rotation of wheat or sorghum (Baumhardt et al.). With 
increased infiltration and greater conservation of 
soil water, crop yields could be increased. Increased 
yields have been noted in many crops produced under 
conservation tillage practices (Keeling et al., 1988). 

Conservation tillage production systems are 
increasing in acreage and acceptance across the United 
states. This increase is due not only to the 1985 and 
1990 Farm Bills, but to the increased need to find 
production alternatives with which purchased inputs 
can either be decreased or held constant and outputs 
increased. Producers have to be receptive to new 
alternatives when making management decisions and 
realiZe the potential which conservation tillage crop 
production possesses. 

About 21t of the farmers who planted for harvest in 
1983 used conservation tillage practices, with acreage 
estimated from 24.3 million hectares to 36.9 million 
hectares. Producers with farras of 72.8 hectares or 
larger tend to adopt conservation tillage more readily 
and comprise the majority of the acres utilizing these 
production practices (Magleby et al. ) . In 1983, 35 to 
40t of the cropland in the Cornbelt was in some form 
of conservation tillage (Sprague and Triplett). The 
use of conservation tillage has been projected to be 
80.9 million hectares by the year 2000 (Koshinen and 
McWhorter), and 95' of all of the United States 
cropland may employ conservation tillage by the year 
2010 (McWhorter). 

Conservation tillage already is widely used in corn, 
soybeans, and small grain production: these crops 
constitute the majority of the land in conservation 
tillage. SlIall grains are frequently used in 
conservation tillage practices as part of a multiple 
cropping scheme or in rotation with corn, soybeans, or 
sorghum (Magleby et al. ) . 

Corn production has been successful with crop 
rotations, such as small grains, or planted back 
directly into the previous years' residue. Corn 
yields have been maintained or even increased over 
conventional tillage production (Colburn). Increased 
soil moisture due to crop residue helps enable corn to 
overcome adverse conditions. Crop residues not only 
helped conserve soil moisture, but removal of residue 
after crop planting caused more lodging and less 
penetration of biace roots. 

soybeans have been successfully planted into corn, 
sorghum, soybean, or small grain residues. Soybean 
yields were equal to or greater than conventional 
tillage yields when soybeans were planted into oat or 
wheat residue (Moomaw). When planted into corn, 
sorghum, or soybean residue, minimum and no-till 
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soybean stands compared favorably to conventional 
stands. 

Grain sorghum is another crop which has been 
effectively produced with conservation tillage 
practices. Average dryland and irrigated wheat straw 
residues had little effect on sorghum emergence and 
growth (Unger). sorghum did not respond to mulch rate 
as much as to soil water content (Unger and Jones). A 
yield increase of 33' resulted when sorghum was 
planted to no-till compared to preparing the seedbed 
with disking (Wicks and Grabouski),' 

producing cotton with conservation tillage offers 
several advantages on the TSHP. Wheat or sorghum crop 
residues can provide protection from erosion as well 
as protecting young crops from high winds and blowing 
sand. Conservation tillage practices have tended to 
produce higher cotton yields than conventional tillage 
practices (Lyle and Bordovsky). conservation tillage 
also has the potential to decrease production costs 
significantly, because fewer tillage operations are 
required. This reduces equip.ent expenditures, 
maintenance and fuel costs, and labor costs (King). 
Increased cotton yields together with the decreased 
production costs associated with conservation tillage 
make the system economically feasible. Production of 
cotton with conservation tillage practices is a viable 
alternative on the TSHP and could result in increased 
net revenue (Keeling et al . , 1989). 

Conservation tillage has also been found to increase 
profile soil moisture (Bordovsky et al.). In a four 
year study Bordovsky et al. found that profile soil 
moisture and yields were both greater in a 
conservation tillage rotation when compared with 
conventional tillage systems. This was also shown in 
a study by HarlDon et al . in which over a four year 
period conservation tillage yields and soil moisture 
storage were found to be greater than those of a 
conventional tillage system. The increase in soil 
water storage allows possible returns from the 
conservation tillage to be larger due to the potential 
to reduce irrigation input and still maintain the same 
or greater cotton yields. 

The incorporation of a LEPA irrigation system with 
conservation tillage can provide additional benefits. 
A LEPA irrigation system has been found to be 
economically feasible for cotton production on the 
TSHP (Hill et a1.). The feasibility of the LEPA 
system is due mainly to the increased water use 
etficiency which in turn results in increased yields 
(Hutton et a1.). Overhead irrigation systems work 
well with conservation tillage, due to increased 
residue levels being present which make furrow 
irrigation less effective (Lyle and Bordovsky). 

Methods ond Procedures 

To satisty the previously stated objectives, soil 
water storage was analyzed, cotton yield changes were 
projected, and budgets were used to compare fixed and 
variable costs in the short and long run. The first 
objective, to compare soil water storage, was 
fulfilled by first looking at the infiltration rate 
and the amount of cumulative infiltration of simulated 
rain into a conventional tillage system and a 
conservation tillage system and compared the two. 
These data were obtained from a study by Baumhardt et 
al .. Also, the amount of profile soil moisture at the 
beginning of the growing season was compared between a 
conventional tillage and a conservation tillage 
system . These data were obtained from a study by 
Bordovsky et al.. A base level percentage increase in 
soil water storage was determined for the conservation 
tillage system. 

The second objective, to compare cotton yields, was 
accomplished by using data obtained from a study by 
Bordovsky et al. which compared yields between 
conventional and conservation tillage cotton over a 
four year period. These data were then used to 
determine a base level percentage increase in cotton 
yields. This base level increase was also verified by 
comparing cotton yield data from several conservation 
tillage studies. 

The final objective, to cOllpare fixed and variable 
costs in the short and long run used enterprise 
budgets. By using the base level percentage increase 
in cotton yields multiplied by the average c otton 
yield of a conventional tillage system, a yield for 
the conservation t i llage systell. was obtained. The 
amount of added income was derived by multiplying the 
increased yield by the average price of cotton. The 
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amount of added income was varied by first changing 
the increase in yield and secondly by changing the 
average price. The amount of fixed and variable costs 
were determined by using budgets for both tillage 
systems. Returns over fixed and var i able costs were 
determined for both the conventional tillage and the 
conservation tillage system. The long run effects 
were round by adding depreciation and deficiency 
payments to obtain returns to land, risk and 
management. 

Thus, the emphasis was to evaluate first the 
increase in soil water storage of the c onservation 
tillage system to determine the potential reduction in 
variable input cost and by varying this amount the 
impact that irrigation costs have on producer's income 
was determined. Secondly, the conservation tillage 
system was analyzed on the basis of an increase in 
yield based on the increased soil water storage to 
determine if the same or greater yields can be 
achieved with the conservation tillage system. Once 
the increase in soil water storage and yields were 
determined, budgets were used to determine whether 
increased returns can result by the adoption of the 
conservation tillage system. 

Findings 

As pointed out above, the analysis of soil water 
storage of the conventional tillage system as compared 
with the conservation tillage system was conducted 
based on data obtained from a study by Bordovsky et 
al •• This study was conducted to determine the effect 
of diking, tillage and crop rotation treatments on 
profile soil moisture and cotton yield over a four 
year period (Bordovsky et al.). To determine the 
change in soil water storage the profile soil moisture 
levels were compared between the two tillage practices 
and averages for the four years were calculated for 
each tillage practice. The data for the four years is 
listed in Table 1. 

By using the data in Table 1, a base level 
percentage change in profile soil moisture can be 
obtained. This is done by taking the average profile 
soil moisture of the conservation tillage system then 
subtracting the average profile soil 1I0isture of the 
conventional tillage system and dividing by the 
average of the conventional system (21.88 - 20.68 I 
20.68) which equals 0.05802, multiplied by 100 gives a 
percentage Change of 5.80. This shows that the 
conservation tillage system has an average of 5.80", 
higher profile soil moisture than the conventional 
tillage system. 

The cotton yields for the two tillage systems were 
compared over the four years and averages were 
calculated for each tillage practice. The data on 
cotton lint yields are presented in Table 2 . By using 
the average lint yields of the two tillage systems a 
base level percentage change in yields was obtained. 
First, the average conventional tillage yield is 
subtracted from the conservation tillage average 
yield, this number is then divided by the average 
conventional tillage yield and then it is multiplied 
by 100 to obtain a percentaqe change in cotton lint 
yields (116.48 - 109.75 I 109.75 * 100 - 6.13%). This 
calculation shows that the conservation tillage system 
has on the average 6.13% higher yields than the 
conventional system. 

The percentage increases in both profile soil 
moisture and cotton lint yields shown by the 
conservation tillage system over the conventional 
tillage system can now be used to show the impacts on 
the producer through the use of enterprise budgets. 
First , budget comparisons use Table 3 showing a 
typical budget for a conventional tillage system, and 
Table 4 which shows a budget for a conservation 
tillage system. These budget formats were obtained 
from Davis and Smith. The first major difference 
between the two budgets is in herbicide costs, 
because herbicides must be applied twice in 
conservation tillage systems while the conventional is 
sprayed only once. The second major difference is 
wi th respect to ti llage operations, where the 
conservation tillage system has considerably fewer 
operations performed than the conventional tillage 
system. A summary of recommended operations for both 
tillage systems is presented in Table 5. 

The next step was to analyze the effects of changes 
in yield and soil moisture on the conservation tillage 
system budget. The values in Table 4 indicate that a 
6.13' increase in yield results from the conservation 
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tillage system when compared to the conventional 
tillage system. A soil moisture increase is shown in 
Table 4 as a reduction in irrigation costs. This 
budget shows the cumulative effect of the switch from 
conventional tillage to conservation tillage at the 
base level percentage increases. 

By comparing the conventional tillage budget in 
Table 3 and the conservation tillage budget in Table 
4, an increase of 29.47 dollars per acre over total 
costs can be obtained by the conservation tillage 
system over the conventional tillage system. 

Given that prices and yields of cotton are subject 
to variability, Table 6 shows the effect that changes 
in prices and yields have on returns over total 
estimated costs of the conservation tillage system. 
The returns above total estimated costs were obtained 
by using the conservation tillage budget and varying 
price of cotton lint and quantity of cotton lint and 
excluding the revenue from cotton seed. Irrigation 
costs were also held constant at $41 . 44 per acre, 
which includes a 5.8% decrease compared with the 
conventional tillage irrigation costs. Irrigation 
costs were not varied because even tho~gh the 
conservation tillage system was shown to 1ncrease 
profile soil moisture the increase in yield is in part 
due to this increase in soil moisture. Table 6 shows 
that negative returns are received only when the price 
of cotton lint is $45. OO/CWT and then only at the 
three lowest yields. The yields were obtained by 
varying the percentage increase in yield of 6.13% and 
then multiplying the percentage by the base level 
yield of 9.6 CWT/acre. Returns over total cost ranged 
from $134.42 to $166.89 per acre at the average cotton 
lint price of $60.00/CWT. 

The effect of varying t he cotton lint yield of the 
conservation tillage system on break even and shut 
down prices was also analyzed. Table 7 shows these 
effects by using the previous yield changes and the 
corresponding total variable and total fixed costs 
associated with each yield change. It is important to 
point out that those prices do not reflect revenues 
from cotton seed. 

Table 7 shows that as long as cot ton lint yields 
increase by the minimum 2.13%, reflected by a yield of 
9.8 CWT/acre, and cotton lint prices remain above 
$35 . 00/CWT the conservation tillage system is 
feasible. If a base level yield increase of 6.13% is 
used, reflected by a yield ot 10.19 CWT/ acre, break 
even and shut down prices for cotton lint both drop , 
thus making the conservation tillage system profitable 
as long as prices are greater than $45. 71/CWT. This 
is a low price considering that cotton seed revenues 
a r e excluded and that cotton lint price has been above 
$60.00/CWT during the last few years. Thus, since the 
conservation tillage system increases per acre returns 
over total production costs when compared to the 
conventional tillage syst em at any yield or price 
level, the former system can be said to be more 
profitable than the latter. 

In summary, the conservation tillage system shows 
increases in both yield and profile soil moisture over 
t he conventional tillage system. The increase in 
cotton lint yield is a result of the increased profile 
soi 1 moisture. The higher production costs of the 
conser vation t illage system are offset by higher 
yields and t he conservation tillage system provides 
greater returns over total production costs, thus 
making the conservation tillage LEPA system more 
profi t able . 

Conc lusigns 

Determining the profitability of converting an 
existing conventional tillage LEPA irrigation system 
to a conservation tillage LEPA irrigation system for 
cotton production in the TSHP was the topic of this 
study. The methods that were used in this study 
included: analysis and evaluation of profile soil 
moisture and yield of a continuous cotton conventional 
tillage system and a conservation tillage system, and 
the use of enterprise budgets. The analysis and 
evaluation of profile soil moisture determined that 
the conservation tillage system had a 5.8% greater 
profile soil moisture content than the conventional 
tillage system. The conservation tillage system also 
had yields that were 6.13% greater than the 
conventional tillage system. 

It was found that adoption of the conservation 
tillage system would result in a per acre revenue 
above of total production costs increase of $29.47. 
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The conservation tillage system implies higher 
production costs than the conventional tillage system, 
but these are offset by the increase in returns. 
Also, . the conservation tillage system has the 
potent1al to decrease costs in the long run due to 
dec~eased tillage operations requiring less 
equ1pment. ~osts for herbicide application may also 
be reduced 1n the future. Current research being 
conducted in the High Plains on chemigation of 
herbicides and insecticides through the LEPA system 
should prove useful in the future. This process uses 
lower chemical application rates and reduces fuel and 
labor costs associated with conventional application. 
OVerall then, a conversion to conservation tillage 
LEPA is a profitable alternative to current 
conventional tillage LEPA practices in use in the 
TSHP. . ~onservatio~ tillage LEPA irrigation systems 
are ga101ng popularlty, but still additional research 
is needed in order to improve the efficiency of 
natural resource utilization not only in the TSHP but 
in other regions as well. ' 
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Dual + Ceparol 
Fertilizer 
Rotary hoe 
CUltivate (1) 
sandt1ghter (1) 
Harvest 
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Table) . Esti.ated cost. and returns conventional tillage cotton. 1 

It •• or Deecription Quantity Unit $/ unit Total 

Revenues 
Cotton Lint 9.60 cvt./Aere 60.00 576.00 
Cotton Se.d 15.55 CWt . /Aere 5.00 n.75 

EstiMated Inco •• $ 653.75 

Pre-harveet Cost. 
Cotton Seed and Treat.ant 20.00 Ib/Ae 0.90 18.00 
Nitrogen 40.00 Ib/ Ae 0.25 10.00 
Phosphate 20.00 Ib/Ae 0.25 5.00 
Soil Teet LOO Acre 0.50 0.50 
Fertilizer Application LOO Appl 2.25 2.25 
Herbicides and Application LOO Acre 8.00 •• 00 
Ho.ing or Thinning LOO Acre 10.00 10.00 
Insecticide and Application 2.00 Appl 7.00 14.00 
Mach Fuel, Repair, Labor: 
Shredder LOO Trips L64 1." Chisel Plow LOO Trips L78 1. 78 
Moldboard LOO Trips 5.00 '.00 Tand.,. oiec 2.00 Trips 2.43 4.86 
Lister 1. 00 Trips L45 1.45 
Rod"eeder 1. 00 Tripe 1. 05 1." Planter 1. 50 Trips 2 .10 3.1.5 
Sandtighter 2.00 Trips 0.85 1.70 
Rotary Hoe LOO Trips 0.97 0.97 
Row Cultivator ).00 Trips 2. 28 6.84 
Hail Insurance LOO Acre 15.00 15.00 
Irrigation, LEPA 8.25 Aeln/ Crop 5. ]3 4J.97 

Subtotal Pre-harvest $ 155.16 

Harvest and Marketing costa 
Defoliant and Application 0.50 Each 9.00 '.50 
CUato. strip and Module 4).20 cwt. / Acre L50 64.80 
Haul Module 2.00 Bale l. 00 3. 00 
Bagging and Ties 2.00 Bale 14.50 29.00 
Ginning 4l.20 CWt. / Acre L65 71. 28 

Subtotal Hvat + Mktg $ 175.58 
Total Variable Coets $ 330.74 
RetUrn over Var Coat $ 32l.01 

Pixed Costs 
Irrigation. LEPA LOO Acre ll. 65 )3.65 
Machinery 1. 00 Acre 45.43 45.43 
Land 1.00 Acre 40.00 40.00 

Total Fixed Costa $ 119.08 
Total Coats $ 4.9.82 
RetUrn ovsr Tot Cost $ 203.93 

loeliciencypaymenta and costs on set 8sid. land are not included. 
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Table 4. Estiaated costs and returns conservation tillage cotton. 1 

Ite. or Description Quantity Unit 

Revenues 
cotton Lint 
Cotton Seed 

Estimated 

Pre-harvest Costs 
Cotton Seed and Treatment 
Nitrogen 
Phosphate 
Soil Teat 
Fertilizer Application 
Herbicides and Application 
Hoeing or Thinning 
Insecticide and Application 
Mach Fuel, Repair, Labor: 
Planter 
sandtighter 
Rotary Hoe 
Row Cultivator 
Hail Insurance 
Irrigation, LEPA 

Subtotal 

Harvest and Marketing Costs 
Detoliant and Application 
CUstom Strip and Module 
Haul Module 
Bag9in9 and Ties 
Ginning 

10.19 CWt. / Acre 
Hi • .5l CWt. / Acre 
Inco.e 

20.00 Ib/ Ac 
40.00 U:l/Ac 
20.00 U:l/Ac 
1.00 Acre 
1.00 Appl 
2.00 Acre 
1.00 Acre 
2.00 Appl 

1.50 Trips 
1.00 Trips 
1.00 Trips 
1.00 Trips 
1.00 Acre 
7.77 AcIn/Crop 

Pre-harvest 

0.50 Each 
45.86 CWt. / Acre 

2.12 Bale 
2.12 Bale 

45.86 cwt ./Acre 
Subtotal Hvst + Mktg 
Total Variable Costs 
Return over Var Cost 

Fixed Costs 
Irrigation, LEPA 
Machinery 
Land 

1.00 Acre 
1.00 Acre 
1.00 Acre 

Total Fixed Costs 
Total Costs 
Return over Tot Cost 

$jUnit 

60.00 
.5.00 

0.90 
0.25 
0.2 5 
0.50 
2.25 

16.00 
10.00 
7.00 

2.10 
0.85 
0.97 
2.28 

15.00 
5.33 

9.00 
1.50 
3.00 

14.50 
1. 65 

33.65 
45.43 
40.00 

$ 

$ 
$ 
$ 

$ 
$ 
$ 

$ 

Total 

611.40 
82.5.5 

693.95 

18.00 
10.00 
5.00 
0.50 
2.25 

32.00 
10.00 
14.00 

3.15 
0.85 
0.97 
2.28 

15.00 
41.41 

155.41 

'.50 
68.79 
6.36 

)0.74 
75.67 

186.06 
341.47 
352.48 

3).65 
45.43 
40.00 

119.08 
460.55 
2)3.40 

10af iciencypayments and costs on set aside land are not included. 
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Table 6. Conservation till~ge cotton returns at various 
yields and prices . 

Cotton Lint CWT/ACRE 
10.19 Price 9.80 10.00 10.38 10.57 

------Returns Above Total Estimated Costs------

$45.00 
$50.00 
$55.00 
$60.00 
$65.00 
$70.00 
$75.00 

-66.77 
36.42 
85.42 

134.42 
183.42 
232.42 
281.42 

-7.14 
42.86 
92.86 

142.86 
192.86 
242.86 
292.86 

-2.00 
48.95 
99.90 

150.85 
201.80 
252.75 
303.75 

3.17 
55.07 

106.97 
158.85 
210.77 
262.67 
314.57 

8.34 
61.17 

114.D4 
166.89 
219.74 
272.59 
325.44 

1Returns do no include revenues trom cotton seed. 

Table 7. Conservation till,qe cotton, shut down and 
break even prices. 

Yield VC Per Shut Down TC Per Break Even 
(CWT/AC) Acre Price Acre Price 

5.00 248.99 49.80 368.07 73.61 
6.00 266.84 44.47 385.92 64.32 
7.00 284.69 40.67 403.77 57.68 
8.00 302.54 37.82 421.62 52.70 
9.00 320.39 35.60 439.47 48.83 
9.80 334.50 34.13 453.58 46.28 

10.00 338.06 33.81 457.14 45.71 
10.19 341. 47 33.51 460.55 45.20 
10.38 344.85 33.22 463.93 44.69 
10.57 348.23 32.95 467.31 44.21 
11. 00 355.95 32.36 475.03 43.19 
12.00 373.80 31.15 492.88 41. 07 

l Shut down and break even prices do no include revenues 
trom cotton seed. 
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