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Introduction 

Escalating fuel price and the associated negative impact on production agriculture 

have caused a great deal of concern among producers, policy makers, and other stake 

holders.  Cost of production has increased for all agricultural producers.  Due to higher 

energy use, irrigated producers in western Kansas have been impacted more severely.  

Dhuyvetter et al. (2005) estimated that, due to an energy price increase relative to 2004 

prices, the production cost per irrigated acre increased $34.15 in 2005 and is expected to 

increase another $12.97 in 2006. 

With a rise in energy prices, the cost of crop production may increase for several 

reasons.  First, as we have seen, there will be a direct increase in the price of fuel and of 

fertilizers and pesticides that are manufactured from fossil fuels.  Seed costs might also 

increase due to the increased cost of producing and transporting seed.  The cost of other 

production inputs requiring transportation likely will also increase.  A long-run cost 

increase would be expected due to an increase in the cost of manufacturing, capital, and 

replacement items.  Unfortunately, producers have limited ability, in the short-run, to 

pass these costs associated with higher fuel prices on to consumers. 

The purpose of this research is to provide a normative economic analysis and 

qualitative discussion of the probable responses of irrigated producers in western Kansas 

to the increasing energy costs.  Additionally, the impact of rising energy prices and 

producer responses to the Conservation Reserve Enhancement Program will be discussed. 
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Producers engaged in the production of irrigated crops face a variety of 

management decisions.  These decisions include whether to irrigate or stop irrigating, 

which irrigation technology to adopt, which crop to produce, and how much water to use 

in the production process.  These questions generally are thought to be approached and 

solved within a profit maximization framework.  In essence, a producer will make the 

choice that maximizes profit.  Normally, these decisions are simultaneously determined, 

whereby all combinations and their respective profits are compared and a single 

production plan chosen.  An analysis and discussion based on simultaneously determined 

solutions can be very complex and frequently confusing.  As such, this review will focus 

on the likely impacts that escalating energy costs will have on each decision individually, 

assuming all other factors are held constant. 

Fuel Prices in Perspective 

Agricultural producers currently are facing the highest nominal prices they have 

ever seen.  However, we need to recognize that even though fuel prices were over 40% 

higher in 2005 than in 2004, the proportional increase in the cost of machinery operations 

will be considerably less because fuel only makes up a small percent of total machinery 

costs (Dhuyvetter and Kastens, 2005).   Additionally, while nominal fuel prices are at 

record levels, in real (adjusted for inflation) terms, today’s price is far lower than those 

seen in the late 1970s and early 1980s as illustrated in Figure1 and adjusted to 2004 

dollars. 

In the face of the 1999 – 2000 increase in fuel price, the United States Department 

of Agriculture Economic Research Service (USDA-ERS) suggested that producers of 

energy-intensive crops such as corn would see substantial increases in production costs as 
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output prices remain relatively unchanged.  Since producers cannot pass these costs on to 

consumers they are forced to absorb these increases, at least in the short run.  Thus, even 

with reduced profits agricultural output was not expected to decline in the short-run 

(ERS, 2000). 

More recently, the USDA forecasted net farm income to be relatively stable from 

2006 to 2015, after declining from historically high levels in 2004 and 2005 (these 

historic highs occurred even with higher than normal fuel prices).  Overall, farm cash 

receipts increase through the projections due to growing domestic use and export demand 

as well as increases in agricultural commodity prices.  Rising production expenses and 

lower government payments, however, offset gains in cash receipts and other sources of 

farm income.  Stable net farm income assists in asset accumulation and debt 

management. The debt-to-asset ratio fell moderately in the projections, continuing a 

generally declining trend since the mid-1980s (USDA, 2006). 

The USDA further suggested that the increases in oil prices from late 2002 

through 2005 resulted from strong crude oil demand, largely reflecting world economic 

recovery and rapid manufacturing growth in China and India.  Oil prices, in real terms, 

are projected to fall from 2007 to 2010 as new crude supplies help offset the rise in 

demand from Asia.  In subsequent years, crude oil prices are projected to rise, but only 

slightly faster than the general inflation rate.  Factors expected to constrain long run oil 

price increases include: new oil discoveries; new technologies for finding, extracting, and 

refining oil; the ability to switch to non-petroleum fuels; and the ability to increase 

energy efficiency by substituting non-energy inputs for energy (USDA, 2006).  

Fuel Prices and the Decision to Irrigate 
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In 1982, the High Plains Study Council released the Summary of Results of the 

Ogallala Aquifer Regional Study, with Recommendations to the Secretary of Commerce 

and Congress.  The results of the High Plains Study projected substantial reductions in 

water use in the state of Kansas (Kansas Water Office, 1982) due to higher energy prices 

and reduced water availability.  As illustrated in Figure 1, this period represented a time 

of exceptionally high fuel prices.  The late 1970s and early 1980s also represented a 

period of rapid conversion from dryland production to irrigated production.  In all 

likelihood this conversion was due to the relatively high profitability of irrigated 

production relative to dryland production. 

Chanyalew, Featherstone, and Buller (1989) suggest that, as pumping costs 

increase, either from increased fuel price or increased pumping lift, the number of 

irrigated acres would decline.  Buller and Williams (1990) suggested that if natural gas 

prices continued to rise relative to commodity prices, irrigated agriculture would become 

less important in western Kansas.  This combination would first generate a shift away 

from corn to crops that require less water, and eventually a shift away from irrigated 

agriculture. 

  Peterson and Bernardo (2003) provided a concise evaluation of water-related 

literature generated over the previous 20 years.  They found that the projections from the 

1982 High Plains Study model grossly overestimated the conversion of irrigated land to 

dryland production.  Much of the discrepancy could be attributed to assumptions built 

into the model concerning yields, prices, and technology.  Two of the most critical factors 

were the over-estimation of energy prices and their impact on profitability. 
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From an economic perspective, energy prices may become so high that producers 

are forced to curtail farming operations or shift to dryland production.  Figure 2 illustrates 

the relationship between marginal cost, marginal revenue, and the point at which 

production may cease.  So long as a producer operates where marginal cost equals 

marginal revenue (MR3) and both are above average total costs, then the producer will 

generate positive net incomes.1  If costs are such that the producer operates where 

marginal cost, average total cost, and marginal revenues (MR2) are equal, then the 

producer will generate zero net income.  In the event that energy prices escalate to the 

point where marginal cost, marginal revenue (MR3), and average variable costs are 

equal, then the producer will generate negative net income, but will cover average fixed 

costs.  In the short run, production will continue as long as the revenues generated from 

production contribute to the payment of fixed overhead (at or below MR3).  In the long 

run, when all costs are considered variable, production must occur where net income is 

positive (at or above MR2).  Therefore, the current relationship between marginal 

revenue, marginal cost, and average total cost for irrigated producers in western Kansas 

must be determined. 

Figure 3 illustrates the relationship between net farm income and fuel prices for 

the Kansas agricultural sector.  Albright (2002) suggested that irrigated producers in 

western Kansas typically have higher net farm income than comparable nonirrigated 

producers.  Dhuyvetter et al. (2005) suggested that, while the rise in energy prices has 

reduced profits, those profits are still positive.  The most recent calculations from the 

Property Valuation Division of the Kansas Department of Revenue indicate that, while 

                                                 
1 Marginal revenue is the revenue generated from the last unit of output.  For example, the marginal 
revenue for a bushel of corn would be the market price of a bushel of corn.  Marginal cost is the cost 
incurred from producing the last unit of output. 
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the eight-year average landlord net income (LNI) for irrigated producers in western 

Kansas is declining, it remains at a profitable level.  Taken together, the preceding 

information suggests that the marginal revenue from irrigated production is currently 

greater than the average total cost of that production.  This would indicate that average 

revenue from irrigated production, even with higher energy costs, is above both the point 

of zero net income and the shutdown point illustrated in Figure 3. 

The Crop Water Allocator (CWA) is a computer program designed to aid irrigated 

producers in their management decisions.2  CWA uses relationships between crop yields, 

rainfall, water application, crop prices, and production expenses to generate measures of 

net returns to management, land, and irrigation equipment.  This computer-aid was 

designed specifically for western Kansas.  Figure 4 illustrates the impact that increasing 

fuel price has on profitability.  On average, each dollar increase in the price of natural gas 

decreases net returns by approximately five dollars per acre.  The levels of profit 

generated by CWA further suggest that current levels of profitability are above the 

shutdown level depicted in Figure 2. 

The evidence suggests that, in the short-run, the current level of fuel prices will 

not significantly reduce the number of irrigated acres in western Kansas.  On average, 

producer profitability appears to be above the shutdown level.  This should not be 

construed as indicating all producers will continue to irrigate.  Albright (2002) provided 

data to suggest that there is significant variation (approximately $130 per acre) in the 

profitability of irrigated producers using the same technology.  Irrigated producers that 

have historically low profitability may face banker- or self-imposed credit constraints that 

                                                 
2 Available at www.oznet.ksu.edu/mil. 
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limit their ability to produce irrigated crops in the immediate future.  Higher energy costs 

also could result in marginally profitable land being taken out of farming. 

In the long-run, current average profits combined with a projected slowing of fuel 

price increases would suggest that profitability will stay above the shutdown level. Some 

reduction in irrigated acreage may occur as the low profit producers face difficulty in 

replacing irrigation equipment as it wears out.  However, it should be pointed out that 

past forecasts of reductions in total irrigated acreage resulting from the inability of 

irrigators to replace worn-out systems did not occur as projected by some economists 

(Peterson and Bernardo, 2003). 

Fuel Prices and the Crop Choice Decision 

The High Plains Study Council (1982), Buller (1988), Chanyalew, Featherstone, 

and Buller (1989), and Buller and Williams (1990) suggested that as the marginal cost of 

water increases producers will respond by shifting to crops with lower water 

requirements.  Wu, Bernardo, and Mapp (1996) developed an econometric model to 

explain crop mix variation.  Acreage elasticities suggested that crop mix response to crop 

price was inelastic, meaning that crop mix is relatively unresponsive to crop price.  

Additionally, saturated thickness had little impact on crop choice within a localized area.  

Across counties it was observed that areas with larger saturated thickness tended to 

allocate more acreage to corn.  These long run elasticities suggest that producers react 

less to these variables than might be indicated by a linear programming model based on 

the assumption of short-term profit maximization.  Peterson and Bernardo (2003) 

suggested that during the past two decades most economic models did not predict the 

increase in acres of high water use crops.   
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From an economic perspective, a producer will allocate water to its most 

profitable use.  In essence, a producer will choose the crop that generates the most 

revenue, given his farm’s water availability.  This would suggest a crop selection that has 

the largest value marginal product of water, assuming water availability is sufficient to 

meet the crop’s requirements.  Table 1 provides information on the yield response to 

water, the value marginal product of water, and the marginal cost of water for a typical 

producer in western Kansas.  The implication of these data is that corn production, even 

at today's high fuel price, generates the most income for an acre-inch of water applied.  

While not reported in this research, Kansas State University crop budgets also suggest 

that irrigated corn is more profitable than other crops.3  Additionally, simulation 

modeling with CWA, as reported in Figure 5, supports these finding. 

Crop acreage trends, illustrated in Figure 6, further suggest that corn is the crop of 

choice in western Kansas.  However, when comparing Figure 1 and Figure 6, it is 

apparent that the increase in fuel prices starting in 2000 may have been accompanied by a 

shift in irrigated acres from corn to grain sorghum.  Additional research is required to 

determine: if this was a localized response or distributed uniformly across western 

Kansas; if the shift was a result of a relative output price difference between corn and 

grain sorghum; or if the shift was the result of declining water well capacity. 

The crop response data (Table 1) represent the crop yield increase resulting from 

the first water applied.  Economists, engineers, and producers are aware that the yield 

response to irrigation water is curvilinear and diminishes as additional water is applied.  

This implies that the last portion of water applied to corn might yield greater profits if it 

were allocated to another crop. With this in mind, a purely profit maximizing producer 
                                                 
3 Alfalfa has not been included in this discussion due to the lack of crop response data. 
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might allocate acreage under an irrigation system to multiple crops.4  Simulation 

modeling with CWA suggests that, as pumping capacities are limited or as the price of 

fuel increases, profits will be enhanced by growing multiple crops under a single 

irrigation system. 

Golden (2005) suggests that asset specificity, producer crop preferences, landlord 

preferences, agronomic factors, crop rotational considerations, government programs, 

risk preferences, planning horizons, and management time are implicit constraints that 

may limit a producer’s ability to operate as a profit maximizer in the short run and grow 

multiple crops under a single irrigation system.  As reported by Golden and Peterson 

(2006) and depicted in Figure 7, multi-crop management schemes are limited in 

acceptance and do not appear to be impacted by energy prices. 

The evidence suggests that, in the short-run, the current level of fuel prices will 

not significantly affect crop choice.  Dhuyvetter et al. (2005) suggest that these price 

trends do not appear sufficient to alter a producer’s acreage decision independent of other 

factors.  This should not be construed as indicating all producers will maintain their 

current cropping schemes.  Planting decisions ultimately will depend on relative price 

expectations, risk preferences, input availability, and costs at planting time.  Also, as 

previously discussed, there is significant variation in the profitability of any irrigated crop 

between producers using the same technology.  Irrigated producers who have historically 

low profitability may face banker- or self-imposed credit constraints that require they 

produce a crop with a lower cost structure.  Additionally, we should be aware that some 

benefits to growing crops may not be fully reflected in a single year’s net returns, such as 

agronomic benefits of crop rotations. Many factors influence a farmer’s decision of what 
                                                 
4 A producer might also do this to spread the timing of water use across the irrigation season. 

 9



to plant from year to year.  Short-term profit maximization is seldom the only criterion 

considered.   

In the long-run, crop choice will be a function of the relative profitability among 

crops, which will depend on the available water, relative yield response to water, 

marginal values, and marginal costs.  It should be pointed out that past forecasts of long-

run crop mix change due to declining water availability and rising fuel costs did not occur 

as projected by some economists (Peterson and Bernardo, 2003) 

Fuel Prices and the Water Allocation Decision 

Once the producer has made the choice of what crop to produce he is faced with 

the choice of how much irrigation water to use in the production process.  Production 

theory implies that a profit maximizing producer will use water to the point where the 

value marginal product of water, which is the additional revenue generated by the use of 

one more unit of water, is equal to the marginal cost of the additional unit of water.  As a 

result, the demand curve for irrigation water is downward sloping, indicating that, as the 

price of water (which is positively correlated with fuel price) increases, the amount of 

irrigation water used in crop production decreases. 

Extensive economic research has focused on the demand for irrigation water.  

Allen and Gisser (1984); Nieswiadomy (1985); Kim, Hanchar, and Moore (1987); Ogg 

and Gollehon (1989); Moore and Negri (1992); Moore, Gollehon, and Carey (1994); 

Schaible (1997); Peterson and Ding (2005); and Golden (2005) have all estimated the 

demand for irrigation water.  The research consensus is that the price elasticity of demand 

is highly inelastic, meaning that the quantity demanded is relatively unresponsive to 
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price.  The implication is that, once the crop choice is made, producers apply water based 

on a fixed land water ratio. 

For illustrative purposes, the demand curve for irrigation water in corn production 

for western Kansas, as calculated by Golden (2005), is reported in Figure 8.  This demand 

curve suggests that, in the current fuel price range, demand is very inelastic and 

unresponsive to price change.  However, in the current range of fuel prices, irrigated 

producers would maximize profits by reducing water use.  Past research suggests they 

will not reduce water use.  Several researchers have indicated that fixed well water yields 

and the large fixed investment in irrigation equipment contribute to water consumption 

being especially unresponsive to price signals.  Golden (2005) suggested that it is simply 

a response to risk aversion.  Table 1 shows that the cost of pumping an additional inch of 

water is approximately $4.28, while Kansas State University crop budgets suggest that 

the annual cost of an irrigated acre of corn in Southwest Kansas is in excess of $700.5  

These figures suggest that the downside risk of diminishing crop yield due to inadequate 

irrigation may be substantially higher than the cost associated with pumping an additional 

inch of water. 

The evidence suggests that, in the short-run and given an existing technology and 

crop choice, the current level of fuel prices probably will not significantly impact the 

quantity of water consumed.  Golden and Peterson (2006) reported that, for all crops and 

technological combinations, rain-adjusted water use per acre in western Kansas had a 

downward trend and was thus declining over time.  These trends may be the result of 

producers ‘learning by doing’ and the recent trends in fuel price.  In the long-run, 

escalating fuel prices will in all likelihood increase the downward slope of these trends.  
                                                 
5 Available at http://www.oznet.ksu.edu/library/agec2/mf585.pdf.  
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Fuel Prices and Technology Adoption 

There is significant research focusing on irrigation technology adoption (Ellis, 

Lacewell, and Reneau (1985); Earls and Bernardo (1992); Dhuyvetter, Lamm, and 

Rogers (1994); Wu, Mapp, and Bernardo (1994); Williams et al. (1996); Delano and 

Williams (1997); DeLano, Williams, and O’Brien (1997); O’Brien et al. (1998); Green 

and Sunding (1997); Lamm and Trooien (2000); O’Brien et al. (2000); Peterson and Ding 

(2005); Golden (2005); and Golden and Peterson (2006)).  These studies have analyzed 

technology adoption from various perspectives.  Research suggests that irrigation 

technology is adopted as a result of an immediate crisis that threatens survival, the 

opportunity for better production, and the opportunity to reduce risks.  Adoption rates are 

a function of producer age, education, management capacity, farm size and land quality, 

availability of financing and financial condition, cost of technology, accessibility of 

information, water source and availability, relative crop prices, availability of irrigation 

inputs, government programs, environmental regulation, farming tradition, and risk 

preferences.  

Adopting more efficient irrigation technologies and farming practices will be a 

likely response to the increasing price of fuel and marginal cost of water.  Conversion to 

more efficient irrigation technology is a common response from Kansas irrigated 

producers as illustrated in Figure 9.  The adoption of irrigation technology has reduced 

the cost of production and enhanced producer profitability.  However, it may also have 

contributed to producers shifting to water intensive crops such as corn and expanding 

acreage.  As such, more efficient irrigation technology may not have led to reduced water 

consumption (Golden and Peterson (2006)).   
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In all likelihood the current trends of converting from flood irrigation technology 

to center pivot technology and/or adding low-pressure drop technology to existing center 

pivots will continue.  Lamm and Trooien (2000) suggest that there will be significant fuel 

and water savings realized by converting to subsurface drip irrigation technology.  

Schlegel, Stone, and Dumler (2005) report significant water savings and, by inference, 

fuel savings, with the adoption of limited irrigation technology.   

Klocke (2004) suggests that computer-aid technologies, such as the CWA and the 

Kansas Water Budget Model, have the ability to reduce water consumption and enhance 

producer profitability.  Producers might also adopt more energy efficient pumping units.  

CWA suggests that conversion from natural gas to electricity can reduce pumping costs.  

The Associated Press reports that many western Kansas farmers who can switch from 

natural gas to electricity to power irrigation pumps are doing so.6   Producers will also 

consider new production technologies that are not exclusive to irrigation.  Harman et al. 

(1985) indicate that returns to land, management, and risk are substantially higher using 

no-till technology.  Kastens and Dhuyvetter (2006) suggest that precision technologies 

have the potential of reducing both fuel and fertilizer cost in irrigated production.7   

Fuel Price and Land Rent 

Several economic theories have been used to explain the monetary level of land 

rent.  The ‘contribution-based equitable rent’ concept suggests that landowners and 

tenants should acquire approximately the same rate of return on their investment 

(Dhuyvetter and Kastens, 2001).  Based on this principle, as input prices increase, then 

the tenant’s rate of return decreases.  To maintain equitable contributions the land rent 

                                                 
6Available at  http://www.kansas.com/mld/kansas/news/state/13257576.htm.  
7Available at http://www.agmanager.info/dhuyvetter/presentations/KSUPAConf(Jan2006).pdf.  
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would need to decline.  The theory that land rent represents the ‘residual return to land’, 

suggests that land rent represents the net profits generated from a farming operation after 

all variable and fixed expenses have been paid, and the renter has received a fair wage 

(Johnson et al., 2000).  Applying this theory also suggests that, as input prices increase, 

the landowner should expect a reduced residual return and thus a lower rent. 

A likely impact of escalating fuel prices is a reduction in the land rent of irrigated 

cropland in western Kansas.  Assuming producers do not make major production 

changes, Dhuyvetter et al. (2005) suggest that land rents would need to decrease by 

$47.13 for irrigated acres from 2004 to 2006 in order to fully offset the impact of higher 

energy costs alone.  In the short-run, a producer’s ability to renegotiate rental rates is 

limited, and as a result near-term profits will suffer8.  Dhuyvetter and Kastens (2005) 

suggest that, in the long run, higher production costs will lead to either higher prices for 

commodities or a lowering of land costs.  

The Impact of Fuel Price on CREP 

The CREP is a voluntary and incentive based program that allows owners of 

irrigated land in western Kansas to retire their irrigated acreage and receive program 

payments for that acreage.  Current provisions suggest that the Farm Service Agency 

(FSA) will set rental payments based on historic land rent values for irrigated cropland in 

the target area. Golden (2005) reviewed past voluntary, land-retirement schemes.  He 

suggests that market participants have an expectation of receiving, at a minimum, the fair 

market value of their asset and implies that older and/or retired landowners will be the 

most likely to participate. 

                                                 
8 Where possible tenants will renegotiate land rent to reflect current fuel prices in the short-run. 
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A landowner will choose to participate in the CREP, all other factors held 

constant, if the net present value of the expected future income stream derived from the 

CREP program is greater than the expected net present value of the future income stream 

derived from crop production or land rent.  Given that 1) irrigated cropland rent may 

decrease, 2) the most likely participants will be concerned with rental income as opposed 

to production income, and 3) FSA sets rental rates on historic values, then the CREP 

expected payments may be greater than expected land rent.  Thus, we would expect the 

demand for CREP contracts to increase.  

Conclusion 

Since 2004, escalating fuel prices have increased costs in excess of $110 million 

dollars for irrigated production in western Kansas.9  While a portion of this impact has 

been mitigated by higher crop prices and yields, it has most certainly decreased profits 

and has had a negative economic impact on irrigated producers and rural communities.  

Producers are unable to pass these costs on to consumers, and are economically 

constrained from changing irrigated acreage, crop choice, or water usage patterns in the 

short-run.  As a result, producers are economically forced to continue with current 

management schemes and accept lower profits.  In general, irrigated acreage, crop choice, 

and water usage patterns will change for only producers on marginal land or those with 

credit constraints.  In this environment, CREP may represent an expected positive net 

present value alternative that would enhance participation. 

In the long-run, if energy costs remain high, producers will make management 

decisions to lower this cost (e.g., negotiate lower rents, adopt technology and farming 

                                                 
9 Costs based on Dhuyvetter and Kastens (2005), and irrigated acreage in Crop Reporting Districts 10, 20 
and 30. 
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systems that reduce fuel consumption).  Irrigated acreage trends, crop choice trends, and 

water use trends will remain in place unless market forces act in such a manner to alter 

the current relationships between marginal revenues, marginal costs, and average total 

costs. 
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Tables 
 
 
Table 1.  Yield Response to Water, Marginal Value, and Marginal Cost in Western 
Kansas 
 
     

 Yield Increase per Crop Value of the Marginal Cost 
Crop Inch of Water Price  Marginal Product of Water 

Corn 13.3 $2.51 $33.38 $4.28 
Soybeans 4.5 $6.10 $27.45 $4.28 
Sorghum 9.4 $2.19 $20.59 $4.28 
Sunflowers 6 $2.92 $17.52 $4.28 
Wheat 4.6 $3.37 $15.50 $4.28 
     
 
 
Yield increase is based on a discussion with Loyd Stone and is measured in bushel per inch of net irrigation 
water.  Crop prices are in dollars per bushel and were obtained from KSU extension at 
http://www.oznet.ksu.edu/library/agec2/mf1013.pdf. The marginal cost is in dollars per inch of net 
irrigation water and obtained from the Crop Water Calculator bases on a natural gas price of $8.10 per 
million cubic feet, a static water level of 120 feet, and a pivot pressure requirement of 35 psi. 
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Figures 
 
 
Figure 1.  Average Annual Crude Oil Price 
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Source: United Stated Department of Energy at www.economicmagic.com  
 
  
 
 
Figure 2.  Relationship Between Marginal Cost (MC) and Marginal Revenue (MR) 
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Figure 3.  Kansas Agricultural sector Net Farm Income and Fuel Expense 
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Source: USDA-ERS at http://www.ers.usda.gov/Data/FarmIncome/Finfidmu.htm.  

 

 

Figure 4.  Impacts of Energy Prices on Net Returns to Management, Land and Irrigation 
Equipment for Corn Production; Calculated at Various Water Application Amounts 
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Based on CWA output at 11” of rainfall and  a corn price of $2.56 per bushel. All other variables were set 
to default values. 
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Figure 5. The Impact of Fuel Price on Crop Net Revenue.  
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Based on CWA output at 11” of rainfall and  a corn price of $2.56 per bushel. All other variables were set 
to default values. 
 
 

 

 

Figure 6. Trends in the Irrigated Crop Mix in Western Kansas.  
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Source: Kansas Agricultural Statistic Service.  Includes Crop Reporting Districts NW10, WC20, SW30, 
C50, and WC60. 
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Figure 7  Proportion of Producers Growing Multiple Crops on a Single PDIV 
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Figure 8  The Demand for Water for Center Pivot Irrigated Corn in GMD#3. 
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Assumes the price of corn is $2.50 per bushel. 
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Figure 8  Irrigation Technology Adoption in Western Kansas. 
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