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Glass half full or empty? 

For Engineers, 

IT’S FULL!   

 

air 

water They’re in liquid 
and gaseous form!   
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Overview 

• Backbone 

• How to access 

• Setting parameters 

• Checking values 

• Run and re-run 

• Sample Scenarios 

• Q&A 
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Tools and resources  
for management and conservation 

• Crop Water Allocator – pre-seasonal 
planning tool 

• Crop Yield Predictor – in-season planning 
tool 

• KanSched – daily decision tool  



• Decision tool using Crop Production Functions 
• Ideal for choosing crops and rotations to best utilize 

irrigation/available water based on net economic 
return to the producer 

• Evaluates an array crop rotations and water  allocations  
• Net return = (Crop price X Crop Yield)  
•                     – (Production Costs) – (Irrigation Costs)  
• Income risk analysis  
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Crop Response to Irrigation 
Garden City 2005-2011 

• Crop Sequence 

– Corn-Corn-Wheat-Sorghum-Sunflower 

• Irrigation Treatments 

– Increase Days between Irrigations 

– Wet Plots Follow Wet Plots- Dry Follow Dry 

• Results 

– Diminishing Return From Irrigation? 

– Yield Risk as Irrigation Decreases? 

– Yield vs. Irrigation Foundation for Economic Analysis 



Irrigation Treatments Delineated 
By Days Between Irrigation Events 

 With 1 inch Application During Each Event 
 
 Irrigation Total % of 

Irrigation Interval Irr. Full  

Treatment  (days) (in)  Irrigation 

1 5 13 100 

2 6 10 80 

3 7 8 60 

4 10 6 45 

5 13 4 30 

6 19 2 15 

Corn after Corn with No-till Management 





Relative Yield = (Yield)/(Maximum Yield)  For Each Year 
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Crop Water Allocator for Corn 
Relative Yield vs. Net Irrigation 

Net Return = Rel. Yield X Max. Yield X Price – Operating Costs 



Kansas Water Budget 

Actual ET 

Effective ET 

Yield 

Available SW 

Reference ET 

Maximum ET 

Soil Water Balance 
(Kc) 

(Ks) 

(Crop Stress) 

(Y-ET) 
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General Flow 

Start CWA • Online version 
recommended 

Input Field and 
Irrigation Info 

• Check all values and fill-in 
the latest  information 
available 

Select Crop and 
Input 

Production Info 

• Check the crops you 
intend to plant and 
supply all the latest 
information available  

Calculate and 
Compare 

• Press calculate and 
compare the results.  Re-
calculate using  other 
parameters if needed 
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Accessing the CWA 

• Mobile Irrigation Laboratory 

Direct 

       mobileirrigationlab.com 

Indirect 

 southwest.ksu.edu /irrigation & water mgt. 
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Applied / Gross 
Irrigation  
 

0 – 28 inches 
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 Soil Type         ASW 
 

Silt Loam         2.4 in 
Loamy Sand    1.3 in 
Fine Sand        0.9 in 



Crop Water Allocator - Aguilar 

 
Land Splits – Predetermined 
 

100% 
50% - 50% 
75% - 25% 
33% - 33% - 33% 
50% - 25% - 25% 
25% - 25% - 25% - 25% 
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 Annual Rainfall 
 

11 - 24 inches 
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Irrigation System Efficiency 

Average surface irrigation 50% 

Surface with surge valve 60% 

Surface with tail water recovery 70% 

Surface with surge valve and tail water 
recovery 80% 

Sprinkler with heads on top of 
mainline 85% 

Sprinkler with heads at top of canopy 88% 

Sprinkler with heads in canopy 90% 

Drip Irrigation 95% 



Crop Water Allocator - Aguilar 

Pumping / Vertical Lift 
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Fuel Type 
 

Diesel                    $/gallon 
Propane                $/gallon 
Natural Gas          $/mcf (thousand cubic ft) 

Electricity              $/kWh (kilowatt-hour) 
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ALFALFA Optimal Seeding Rate  

Net Irrigation Seeding Rate 

0 through 36 in 3 lbs./ acre 

MF-584  Alfalfa, Center-Pivot, Western 
http://www.agmanager.info/farmmgt/fmg/irrigated/default.asp 
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CORN Optimal Seeding Rate  

Net Irrigation Seeding Rate 

18 in. and over 32,000 seeds / acre 

15 - 17 in. 29,000 seeds / acre 

12 - 14 in. 26,000 seeds / acre 

9 - 11 in. 23,000 seeds / acre 

6 - 8 in. 20,000 seeds / acre 

0 - 5 in. 17,000 seeds / acre 

MF-585  Corn, Center-Pivot, Western 
http://www.agmanager.info/farmmgt/fmg/irrigated/default.asp 
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Grain SORGHUM Optimal Seeding Rate  

Net Irrigation Seeding Rate 

18 in. and over 32,000 seeds / acre 

15 - 17 in. 29,000 seeds / acre 

12 - 14 in. 26,000 seeds / acre 

9 - 11 in. 23,000 seeds / acre 

6 - 8 in. 20,000 seeds / acre 

0 - 5 in. 17,000 seeds / acre 

MF-582  Grain Sorghum, Center-Pivot, Western 
http://www.agmanager.info/farmmgt/fmg/irrigated/default.asp 



Crop Water Allocator - Aguilar 

SOYBEAN Optimal Seeding Rate  

Net Irrigation Seeding Rate 

18 in. and over 200,000 seeds / acre 

15 - 17 in. 185,000 seeds / acre 

12 - 14 in. 170,000 seeds / acre 

9 - 11 in. 155,000 seeds / acre 

6 - 8 in. 140,000 seeds / acre 

0 - 5 in. 125,000 seeds / acre 

MF-586  Soybean, Center-Pivot, Western 
http://www.agmanager.info/farmmgt/fmg/irrigated/default.asp 
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SUNFLOWER Optimal Seeding Rate  

Net Irrigation Seeding Rate 

18 in. and over 25,500 seeds / acre 

15 - 17 in. 24,000 seeds / acre 

12 - 14 in. 22,500 seeds / acre 

9 - 11 in. 21,000 seeds / acre 

6 - 8 in. 19,500 seeds / acre 

0 - 5 in. 18,000 seeds / acre 

MF-800  Sunflower, Center-Pivot, Western 
http://www.agmanager.info/farmmgt/fmg/irrigated/default.asp 
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WHEAT Optimal Seeding Rate  

Net Irrigation Seeding Rate 

0 through 18 in. 90 lbs. / acre 

MF-583  Wheat, Center-Pivot, Western 
http://www.agmanager.info/farmmgt/fmg/irrigated/default.asp 
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• If unsure, click 
“LOAD DEFAULTS” 

 

 

 

 

 



Crop Water Allocator - Aguilar 

NOTE 

Unless specified, the succeeding 
examples use default values for 

Irrigation Information,  

Crop Prices and Yields,  

and Production Costs 
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 Dryland = 
      “0” Irrigation  
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Dryland = 
      “0” Irrigation  

Larned area = 
     ~ 24 “ rainfall  
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Practice Scenarios 

1. If Corn is $6.50 and available water for 
irrigation is 11 inches, at what price will 
Alfalfa and Sunflower break even with Corn? 

     (Soil=silt loam, RF = 20in, Land split = 100%,   
 default values for the rest ) 
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Alfalfa = $150/ton 
Sunflower = $0.30/lb 

Alfalfa = $120/ton 
Sunflower = $0.20/lb 

Alfalfa = $170/ton 
Sunflower = $0.35/lb 
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Practice Scenarios 

1. If Corn is $6.50 and available water for 
irrigation is 11 inches, at what price will 
Alfalfa and Sunflower break even with Corn? 

     (Soil=silt loam, RF = 20in, Land split = 100%,   
  default values for the rest ) 
 

ANSWER: 

Alfalfa = $ 170/ton and Sunflower $0.35/lb 

 

 

 

 

 



Recent Prices 

Fuel 

• Diesel          $3.41/gal 

• Propane           $1.98/gal 

• Natural Gas          $4.50/mcf 

• Electricity         $0.10/kWh
  

Crop Prices 

• Alfalfa $227.50 

• Corn      $4.38 

• Sorghum           $4.10 

• Soybean          $12.36 

• Sunflower          $0.19 

• Wheat                $6.60 

 

For simplicity, please leave the rest of the parameters on default values 
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Sample Scenarios 

1. If Corn is $4.38 and available water for 
irrigation is 11 inches, at what price will 
Alfalfa and Soybean break even with Corn? 

     (Soil=silt loam, RF = 20in, Land split = 100%,   
  Fuel = Electricity) 
 

ANSWER: 

Alfalfa = $ 111/ton and Soybean = $10.35/lb 
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Sample Scenarios 

2. At the current price of crops, what should be 
the yield of corn to be more profitable than 
Soybean assuming the available irrigation is 
20 inches? 

     (Soil=silt loam, Land split = 100%,  RF=20in,
  Fuel = Electricity) 
 

ANSWER: 

Corn = > 265 bushels  (net = >$479) 
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Sample Scenarios 

3. At the current price of crops, what is the best 
crop combination for a 50-50 land split, Corn-
Sunflower, Corn-Sorghum or Corn-Soybean? 

     (Soil=silt loam, Land split = 50-50%, RF=18in, 
 Irrigation = 16in, Fuel = Electricity) 
 

ANSWER: 

        Corn-Soybean = $405 (vs. C-Sun $321 and 
C-Sorghum $262) 
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Sample Scenarios 

4. If the producer is from Meade (RF=21in), at 
what depth of irrigation should I consider 
Sorghum over Corn? 

     (Soil=silt loam, Land split = 100%,  

 Fuel = Electricity) 
 

ANSWER: 

        Irrigation depth = 4in (Sorghum = $115 vs   
Corn= $93) 
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Sample Scenarios 

5. If the producer is from Scott City (RF=19in), at 
what depth of irrigation should I consider 
Sorghum over Corn? 

     (Soil=silt loam, Land split = 100%,  

 Fuel = Electricity) 
 

ANSWER: 

        Irrigation depth = 6in (Sorghum = $115 vs   
Corn= $106) 
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Tips  

• CWA knows what you did last summer!   

• To completely remove the previous 
calculations, remove the cookies linked to 
mobileirrigationlab.com 

• If you have updated and reliable values or 
prices, use them instead of the default values 

• If you encounter problems with the online  
version, try another browser or use the 
downloadable version 
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Tips  

• As with other models, do not rely solely on 
the absolute values the CWA computes, but 
rather give more importance on the relative 
differences of each options 
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For more info: 

Jonathan Aguilar 
jaguilar@ksu.edu 

620-275-9164 (Office) 
620-640-1342 (Mobile) 

mailto:jaguilar@ksu.edu

