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Each Dime is the equivalent 
of 5-8 tons of soil loss/acre.
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What is this erosion costing us?
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Partial Budget Analysis:
Changing from Conventional Tillage to No-Till

Positives:

• Added Income Due to Change

• Reduced Costs Due to Change

• Net Change:

Negatives:

• Added Costs Due to Change

• Reduced Income Due to Change
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Budgeting Production Costs

Revenue = Yield x Price

- Costs
Cash Inputs

Interest

Equip. & Bldgs.

Land Cost

Labor

Management

= Net Return

Variable Costs

Fixed Costs

(Family Living)

Cost of Prod.
Breakeven Price
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Cost changes associated with adopting no-till:

Economics of No-Till

Increases Decreases

Herbicide $ XXX

Interest on Operating Capital XXX

Repair $XXX

Fuel XXX

Labor XXX

Equipment Insurance XXX

Equipment Depreciation XXX

Equipment Interest XXX

Deprec. & OH



Cost changes associated with adopting no-till

Economics of No-Till

Increases Decreases

Herbicide $ 5-16  ($11)

Interest on Operating Capital XXX   (<$1)

Repair $XXX

Fuel XXX

Labor XXX

Equipment Insurance XXX

Equipment Depreciation XXX

Equipment Interest XXX

Combined

in 

Equipment

Operation 

Costs
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Cost & Benefit Comparison

• Costs of Planting with Tillage vs No-Till

• Change in crop Production & Input Costs

• Conservation Value
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Economics of No-Till
Cost & Benefit Comparison

• Costs of Planting with Tillage vs No-Till

• Change in crop Production & Input Costs

• Conservation Value

• Custom Rate Cost Comparison – easier

• Actual Farm Costs Comparison – More Accurate

• The Numbers will be Different for Everyone



What will Change with No-Till?

Revenue = Yield x Price

- Costs
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Tillage Equipment:  
What Is Your Investment?



No-Till Planter 
Investment?



Economics of No-Till
Cost & Benefit Comparison

• Costs of Planting with Tillage vs No-Till

• Change in crop Production & Input Costs

• Conservation Value

• Custom Rate Cost Comparison – Easier

• Minnesota Cost Estimates – More Accurate

• Actual Farm Costs – Most Accurate Takes More Time



Machinery 
Costs
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Estimating Machinery Costs

Ownership (Fixed) Costs

• Depreciation

• Interest (Opportunity Cost)

• (Taxes)

• Insurance

• Housing & Maint. Facilities

Operating (Variable) Costs

• Repairs

• Maintenance

• Fuel

• Lubrication

• Operator Labor



Value of Information?

Determining The Cost of Planting: No-Till

• 1,500 Acre Grain Farm – from The Driftless

• Ten Year Equipment Replacement Plan

• 250 hp Tractor bought new $216,000

• 16 Row Interplant No-Till Planter new $162,000

• Cost to Plant per Acre?

• Charge for Custom Work?



Cost of Planting - $/acre

• Example Farm

– $216,000 Tractor

– $162,000 Planter

Cost to Plant? $______

Charge for 
Custom Planting? $______

• Your Farm

– $__________ Tractor

– $__________ Planter

Cost to Plant? $______

Charge for
Custom Planting? $______
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250-hp. Tractor 16-row NT Planter
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Insurance, and housing  =  .01 x B + J
2

=  .01 x $216,000 + $79,200
2

=  .01 x $295,200
2

=  .01 x  $147,600  =  $1,476  

Tractor:
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167.09/hr 206.00/hr

373.09/hr

Ownership Cost  P  =   $99.29/hr $154.00/hr

Operating Cost  X  =     67.80                                           52.00



167.00/hr 206.00/hr

373/hr

22/acre$373/hr :  16.8 acres/hr =  $22.20/a



Machinery Costs
Custom Minnesota Actual  

Rate Cost Cost

Guide Estimate Analysis

Fall Chisel Plowing $16 $16

Spring Field Cult. (2x) $30 $19

Conventional Planter $18 $17

No-Till Planter $19 $22       
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Corn/Bean Rotation  Corn 2019
• Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu. 

• Income  $3.50/bu. (ave. cash price 2019) $525 $613 $700 $788 $875

• Expenses
– Inputs    - 241 -253 - 274 -330                 -341  

• Seed ($256 RRCRWCB ($3.20/k)) $  96 30K $  96 30K $102 32K $109 34K $115 36K

• Fertilizer-Nitrogen  (lbs. of N/acre, $.38/lb.) 46 120 lbs. 46 120 lbs. 53 140 lbs. 61 160 lbs. 61 160 lbs.

-P2O5($.44/lb) K2O($.29/lb) SO4($.28/lb.) 39 55P 40K 12S 49 70P 50K 12S 54 75P 60K 12S                 60 85P 65K 12S 63 90P 70K 12S

• Herbicide  (two pass)                     26 26 26 26 26

• Insecticide ($20)

• Fungicide w/application  ($32) 32                           32

• Crop Insurance 24 26 28 30 32 

• Operating Loan Interest  10 10 11 12 12

– Equipment (Custom Rates Inc. Labor) & Buildings - 214 - 230 - 245 - 261                - 276
• Tillage (fall chisel, Spr. Field Cult. (2x)) 35 35 35 35 35 

• Planting, Operator, Fuel (conventional) $  17 17 17 17 17

• Fertilizing                          5 5 5 5 5

• Spraying 18 18 18 18 18

• Hvst,Cart,Fuel,Hndlg 52 54 55 57 58

• Drying   8 pts, $.03/pt 36 42 48 54 60

• Storage  $.02/bu 6 mo.  18 21 24 27 30

• Trucking $.16/bu 24 28 32 36 40

• Miscellaneous                    9 10 11 12 13

– Land Charge  (rent) - 145                 - 170 - 195 - 220 - 245

• Opportunity Cost, Loan, Taxes, Ins.

– Labor - 28                  - 28                  - 28 - 28 - 28
• 1.0 Hour @ $28/hr.

– Management - 32                  - 37 - 42 - 47 - 53
• 6% of gross revenue

– Total Expenses - 660 - 718 - 784 - 886 - 943

• Net Return ($ 135)              ($ 105)              ($   84) ($   98) ($   68)

Breakeven Cost/bu. $4.40/bu $4.10             $3.92              $3.94            $3.77

MN Cost 

Estimate



Corn/Bean Rotation  Corn 2019
• Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu. 

• Income  $3.50/bu. (ave. cash price 2019) $525 $613 $700 $788 $875

• Expenses
– Inputs    - 241 -253 - 274 -330                 -341  

• Seed ($256 RRCRWCB ($3.20/k)) $  96 30K $  96 30K $102 32K $109 34K $115 36K

• Fertilizer-Nitrogen  (lbs. of N/acre, $.38/lb.) 46 120 lbs. 46 120 lbs. 53 140 lbs. 61 160 lbs. 61 160 lbs.

-P2O5($.44/lb) K2O($.29/lb) SO4($.28/lb.) 39 55P 40K 12S 49 70P 50K 12S 54 75P 60K 12S                 60 85P 65K 12S 63 90P 70K 12S

• Herbicide  (two pass)                     26 26 26 26 26

• Insecticide ($20)

• Fungicide w/application  ($32) 32                           32

• Crop Insurance 24 26 28 30 32 

• Operating Loan Interest  10 10 11 12 12

– Equipment (Custom Rates Inc. Labor) & Buildings - 214 - 230 - 245 - 261                - 276
• Tillage (fall chisel, Spr. Field Cult. (2x)) 35 35 35 35 35 

• Planting, Operator, Fuel (conventional) $  17 17 17 17 17

• Fertilizing                          5 5 5 5 5

• Spraying 18 18 18 18 18

• Hvst,Cart,Fuel,Hndlg 52 54 55 57 58

• Drying   8 pts, $.03/pt 36 42 48 54 60

• Storage  $.02/bu 6 mo.  18 21 24 27 30

• Trucking $.16/bu 24 28 32 36 40

• Miscellaneous                    9 10 11 12 13

– Land Charge  (rent) - 145                 - 170 - 195 - 220 - 245

• Opportunity Cost, Loan, Taxes, Ins.

– Labor - 28                  - 28                  - 28 - 28 - 28
• 1.0 Hour @ $28/hr.

– Management - 32                  - 37 - 42 - 47 - 53
• 6% of gross revenue

– Total Expenses - 660 - 718 - 784 - 886 - 943

• Net Return ($ 135)              ($ 105)              ($   84) ($   98) ($   68)

Breakeven Cost/bu. $4.40/bu $4.10             $3.92              $3.94            $3.77

MN Cost 

Estimate



Corn/Bean Rotation  Corn 2019
• Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu. 

• Income  $3.50/bu. (ave. cash price 2019) $525 $613 $700 $788 $875

• Expenses
– Inputs    - 241 -253 - 274 -330                 -341  

• Seed ($256 RRCRWCB ($3.20/k)) $  96 30K $  96 30K $102 32K $109 34K $115 36K

• Fertilizer-Nitrogen  (lbs. of N/acre, $.38/lb.) 46 120 lbs. 46 120 lbs. 53 140 lbs. 61 160 lbs. 61 160 lbs.

-P2O5($.44/lb) K2O($.29/lb) SO4($.28/lb.) 39 55P 40K 12S 49 70P 50K 12S 54 75P 60K 12S                 60 85P 65K 12S 63 90P 70K 12S

• Herbicide  (two pass)                     26   37 26   37 26   37 26   37 26   37

• Insecticide ($20)

• Fungicide w/application  ($32) 32                           32

• Crop Insurance 24 26 28 30 32 

• Operating Loan Interest  10 10 11 12 12

– Equipment (Custom Rates Inc. Labor) & Buildings - 214 - 230 - 245 - 261                - 276
• Tillage (fall chisel, Spr. Field Cult. (2x)) 35 35 35 35 35 

• Planting, Operator, Fuel (conventional) $  17   22 17   22 17   22 17   22 17   22

• Fertilizing                          5 5 5 5 5

• Spraying 18 18 18 18 18

• Hvst,Cart,Fuel,Hndlg 52 54 55 57 58

• Drying   8 pts, $.03/pt 36 42 48 54 60

• Storage  $.02/bu 6 mo.  18 21 24 27 30

• Trucking $.16/bu 24 28 32 36 40

• Miscellaneous                    9 10 11 12 13

– Land Charge  (rent) - 145                 - 170 - 195 - 220 - 245

• Opportunity Cost, Loan, Taxes, Ins.

– Labor - 28                  - 28                  - 28 - 28 - 28
• 1.0 Hour @ $28/hr.

– Management - 32                  - 37 - 42 - 47 - 53
• 6% of gross revenue

– Total Expenses - 660 - 718 - 784 - 886 - 943

• Net Return ($ 135)              ($ 105)              ($   84) ($   98) ($   68)

Breakeven Cost/bu. $4.40/bu $4.10             $3.92              $3.94            $3.77

MN Cost 

Estimate



Corn/Bean Rotation  Corn 2019
• Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu. 

• Income  $3.50/bu. (ave. cash price 2019) $525 $613 $700 $788 $875

• Expenses
– Inputs    - 241 -253 - 274 -330                 -341  

• Seed ($256 RRCRWCB ($3.20/k)) $  96 30K $  96 30K $102 32K $109 34K $115 36K

• Fertilizer-Nitrogen  (lbs. of N/acre, $.38/lb.) 46 120 lbs. 46 120 lbs. 53 140 lbs. 61 160 lbs. 61 160 lbs.

-P2O5($.44/lb) K2O($.29/lb) SO4($.28/lb.) 39 55P 40K 12S 49 70P 50K 12S 54 75P 60K 12S                 60 85P 65K 12S 63 90P 70K 12S

• Herbicide  (two pass)                     26   37 26   37 26   37 26   37 26   37

• Insecticide ($20)

• Fungicide w/application  ($32) 32                           32

• Crop Insurance 24 26 28 30 32 

• Operating Loan Interest  10 10 11 12 12

– Equipment (Custom Rates Inc. Labor) & Buildings - 214 - 230 - 245 - 261                - 276
• Tillage (fall chisel, Spr. Field Cult. (2x))  Depr. & OH 35   6 35   6 35   6 35   6 35   6

• Planting, Operator, Fuel (conventional) $  17   22 17   22 17   22 17   22 17   22

• Fertilizing                          5 5 5 5 5

• Spraying 18 18 18 18 18

• Hvst,Cart,Fuel,Hndlg 52 54 55 57 58

• Drying   8 pts, $.03/pt 36 42 48 54 60

• Storage  $.02/bu 6 mo.  18 21 24 27 30

• Trucking $.16/bu 24 28 32 36 40

• Miscellaneous                    9 10 11 12 13

– Land Charge  (rent) - 145                 - 170 - 195 - 220 - 245

• Opportunity Cost, Loan, Taxes, Ins.

– Labor - 28                  - 28                  - 28 - 28 - 28
• 1.0 Hour @ $28/hr.

– Management - 32                  - 37 - 42 - 47 - 53
• 6% of gross revenue

– Total Expenses - 660 - 718 - 784 - 886 - 943

• Net Return ($ 135)              ($ 105)              ($   84) ($   98) ($   68)

Breakeven Cost/bu. $4.40/bu $4.10             $3.92              $3.94            $3.77

MN Cost 

Estimate



Corn/Bean Rotation  Corn 2019
• Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu. 

• Income  $3.50/bu. (ave. cash price 2019) $525 $613 $700 $788 $875

• Expenses
– Inputs    - 241 -253 - 274 -330                 -341  

• Seed ($256 RRCRWCB ($3.20/k)) $  96 30K $  96 30K $102 32K $109 34K $115 36K

• Fertilizer-Nitrogen  (lbs. of N/acre, $.38/lb.) 46 120 lbs. 46 120 lbs. 53 140 lbs. 61 160 lbs. 61 160 lbs.

-P2O5($.44/lb) K2O($.29/lb) SO4($.28/lb.) 39 55P 40K 12S 49 70P 50K 12S 54 75P 60K 12S                 60 85P 65K 12S 63 90P 70K 12S

• Herbicide  (two pass)                     26   37 26   37 26   37 26   37 26   37

• Insecticide ($20)

• Fungicide w/application  ($32) 32                           32

• Crop Insurance 24 26 28 30 32 

• Operating Loan Interest  10 10 11 12 12

– Equipment (Custom Rates Inc. Labor) & Buildings - 214 - 230 - 245 - 261                - 276
• Tillage (fall chisel, Spr. Field Cult. (2x))  Depr. & OH 35   6 35   6 35   6 35   6 35   6

• Planting, Operator, Fuel (conventional) $  17   22 17   22 17   22 17   22 17   22

• Fertilizing                          5 5 5 5 5

• Spraying 18 18 18 18 18

• Hvst,Cart,Fuel,Hndlg 52 54 55 57 58

• Drying   8 pts, $.03/pt 36 42 48 54 60

• Storage  $.02/bu 6 mo.  18 21 24 27 30

• Trucking $.16/bu 24 28 32 36 40

• Miscellaneous                    9 10 11 12 13

– Land Charge  (rent) - 145                 - 170 - 195 - 220 - 245

• Opportunity Cost, Loan, Taxes, Ins.

– Labor - 28                  - 28                  - 28 - 28 - 28
• 1.0 Hour @ $28/hr.

– Management - 32                  - 37 - 42 - 47 - 53
• 6% of gross revenue

– Total Expenses - 660 - 718 - 784 - 886 - 943

• Net Return ($ 135)              ($ 105)              ($   84) ($   98) ($   68)

Breakeven Cost/bu. $4.40/bu $4.10             $3.92              $3.94            $3.77

MN Cost 

Estimate

Tillage Labor Cost?



Corn/Bean Rotation  Corn 2019
• Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu. 

• Income  $3.50/bu. (ave. cash price 2019) $525 $613 $700 $788 $875

• Expenses
– Inputs    - 241 -253 - 274 -330                 -341  

• Seed ($256 RRCRWCB ($3.20/k)) $  96 30K $  96 30K $102 32K $109 34K $115 36K

• Fertilizer-Nitrogen  (lbs. of N/acre, $.38/lb.) 46 120 lbs. 46 120 lbs. 53 140 lbs. 61 160 lbs. 61 160 lbs.

-P2O5($.44/lb) K2O($.29/lb) SO4($.28/lb.) 39 55P 40K 12S 49 70P 50K 12S 54 75P 60K 12S                 60 85P 65K 12S 63 90P 70K 12S

• Herbicide  (two pass)                     26   37 26   37 26   37 26   37 26   37

• Insecticide ($20)

• Fungicide w/application  ($32) 32                           32

• Crop Insurance 24 26 28 30 32 

• Operating Loan Interest  10 10 11 12 12

– Equipment (Custom Rates Inc. Labor) & Buildings - 214 - 230 - 245 - 261                - 276
• Tillage (fall chisel, Spr. Field Cult. (2x))  Depr. & OH 35   6 35   6 35   6 35   6 35   6

• Planting, Operator, Fuel (conventional) $  17   22 + 6 17   22 + 6 17   22 + 6 17   22 + 6 17   22 + 6

• Fertilizing                          5 5 5 5 5

• Spraying 18 18 18 18 18

• Hvst,Cart,Fuel,Hndlg 52 54 55 57 58

• Drying   8 pts, $.03/pt 36 42 48 54 60

• Storage  $.02/bu 6 mo.  18 21 24 27 30

• Trucking $.16/bu 24 28 32 36 40

• Miscellaneous                    9 10 11 12 13

– Land Charge  (rent) - 145                 - 170 - 195 - 220 - 245

• Opportunity Cost, Loan, Taxes, Ins.

– Labor - 28                  - 28                  - 28 - 28 - 28
• 1.0 Hour @ $28/hr.

– Management - 32                  - 37 - 42 - 47 - 53
• 6% of gross revenue

– Total Expenses - 660 - 718 - 784 - 886 - 943

• Net Return ($ 135)              ($ 105)              ($   84) ($   98) ($   68)

Breakeven Cost/bu. $4.40/bu $4.10             $3.92              $3.94            $3.77

MN Cost 

Estimate
Tillage Labor Cost?

.2 hr x $28 = $5.60



Partial Budget Analysis:
Changing from Conventional Tillage to No-Till

Positives:

• Added Income Due to Change

• Reduced Costs Due to Change

• Net Change:

Negatives:

• Added Costs Due to Change

• Reduced Income Due to Change

Economics of No-Till



Partial Budget Analysis: CT to NT

Positives:

• Added Income Due to Change

– No change in yield = $  0/a

• Reduced Costs Due to Change

– Tillage cost $35 - $6 Depr&OH = $29/a

Total   = $29/a

• Net Change: $29 - $22 = + $  7/acre

Negatives:

• Added Costs Due to Change

– Increased Herbicide Cost         = $11/a

– Tillage Labor to No-till  .2hrx$28   6/a

– Increased Planting Cost 5/a

• Reduced Income Due to Change

– No change in yield = $  0/a

Total   = $22/a

Keep Tillage Equipment



Partial Budget Analysis: CT to NT

Positives:

• Added Income Due to Change

– No change in yield = $  0/a

• Reduced Costs Due to Change

– Tillage cost $35 - $6 Depr&OH = $29/a

Total   = $29/a

• Net Change: $29 - $22 = + $  7/acre

Negatives:

• Added Costs Due to Change

– Increased Herbicide Cost         = $11/a

– Tillage Labor to No-till  .2hrx$28   6/a

– Increased Planting Cost 5/a

• Reduced Income Due to Change

– No change in yield = $  0/a

Total   = $22/a

Keep Tillage Equipment

$7.00/a X 1,500 acres = $10,500 



Corn/Bean Rotation  Corn 2019
• Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu. 

• Income  $3.50/bu. (ave. cash price 2019) $525 $613 $700 $788 $875

• Expenses
– Inputs    - 241 -253 - 274 -330                 -341  

• Seed ($256 RRCRWCB ($3.20/k)) $  96 30K $  96 30K $102 32K $109 34K $115 36K

• Fertilizer-Nitrogen  (lbs. of N/acre, $.38/lb.) 46 120 lbs. 46 120 lbs. 53 140 lbs. 61 160 lbs. 61 160 lbs.

-P2O5($.44/lb) K2O($.29/lb) SO4($.28/lb.) 39 55P 40K 12S 49 70P 50K 12S 54 75P 60K 12S                 60 85P 65K 12S 63 90P 70K 12S

• Herbicide  (two pass)                     26   37 26   37 26   37 26   37 26   37

• Insecticide ($20)

• Fungicide w/application  ($32) 32                           32

• Crop Insurance 24 26 28 30 32 

• Operating Loan Interest  10 10 11 12 12

– Equipment (Custom Rates Inc. Labor) & Buildings - 214 - 230 - 245 - 261                - 276
• Tillage (fall chisel, Spr. Field Cult. (2x))  Depr. & OH 35   6 35   6 35   6 35   6 35   6

• Planting, Operator, Fuel (conventional) $  17   22 + 6 17   22 + 6 17   22 + 6 17   22 + 6 17   22 + 6

• Fertilizing                          5 5 5 5 5

• Spraying 18 18 18 18 18

• Hvst,Cart,Fuel,Hndlg 52 54 55 57 58

• Drying   8 pts, $.03/pt 36 42 48 54 60

• Storage  $.02/bu 6 mo.  18 21 24 27 30

• Trucking $.16/bu 24 28 32 36 40

• Miscellaneous                    9 10 11 12 13

– Land Charge  (rent) - 145                 - 170 - 195 - 220 - 245

• Opportunity Cost, Loan, Taxes, Ins.

– Labor - 28                  - 28                  - 28 - 28 - 28
• 1.0 Hour @ $28/hr.

– Management - 32                  - 37 - 42 - 47 - 53
• 6% of gross revenue

– Total Expenses - 660 - 718 - 784 - 886 - 943

• Net Return ($ 135)              ($ 105)              ($   84) ($   98) ($   68)

Breakeven Cost/bu. $4.40/bu $4.10             $3.92              $3.94            $3.77

MN Cost 

Estimate
Tillage Labor Cost?

.2 hr x $28 = $5.60



Corn/Bean Rotation  Corn 2019
• Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu. 

• Income  $3.50/bu. (ave. cash price 2019) $525 $613 $700 $788 $875

• Expenses
– Inputs    - 241 -253 - 274 -330                 -341  

• Seed ($256 RRCRWCB ($3.20/k)) $  96 30K $  96 30K $102 32K $109 34K $115 36K

• Fertilizer-Nitrogen  (lbs. of N/acre, $.38/lb.) 46 120 lbs. 46 120 lbs. 53 140 lbs. 61 160 lbs. 61 160 lbs.

-P2O5($.44/lb) K2O($.29/lb) SO4($.28/lb.) 39 55P 40K 12S 49 70P 50K 12S 54 75P 60K 12S                 60 85P 65K 12S 63 90P 70K 12S

• Herbicide  (two pass)                     26   37 26   37 26   37 26   37 26   37

• Insecticide ($20)

• Fungicide w/application  ($32) 32                           32

• Crop Insurance 24 26 28 30 32 

• Operating Loan Interest  10 10 11 12 12

– Equipment (Custom Rates Inc. Labor) & Buildings - 214 - 230 - 245 - 261                - 276
• Tillage (fall chisel, Spr. Field Cult. (2x))  Depr. & OH 35   6 35   6 35   6 35   6 35   6

• Planting, Operator, Fuel (conventional) $  17   22 + 6 17   22 + 6 17   22 + 6 17   22 + 6 17   22 + 6

• Fertilizing                          5 5 5 5 5

• Spraying 18 18 18 18 18

• Hvst,Cart,Fuel,Hndlg 52 54 55 57 58

• Drying   8 pts, $.03/pt 36 42 48 54 60

• Storage  $.02/bu 6 mo.  18 21 24 27 30

• Trucking $.16/bu 24 28 32 36 40

• Miscellaneous                    9 10 11 12 13

– Land Charge  (rent) - 145                 - 170 - 195 - 220 - 245

• Opportunity Cost, Loan, Taxes, Ins.

– Labor - 28                  - 28                  - 28 - 28 - 28
• 1.0 Hour @ $28/hr.

– Management - 32                  - 37 - 42 - 47 - 53
• 6% of gross revenue

– Total Expenses - 660 - 718 - 784 - 886 - 943

• Net Return ($ 135)              ($ 105)              ($   84) ($   98) ($   68)

Breakeven Cost/bu. $4.40/bu $4.10             $3.92              $3.94            $3.77

MN Cost 

Estimate
Tillage Labor Cost?

.2 hr x $28 = $5.60



Partial Budget Analysis: CT to NT

Positives:

• Added Income Due to Change

– No change in yield = $  0/a

• Reduced Costs Due to Change

– Tillage cost $35 - $0 Depr&OH = $35/a

Total   = $35/a

• Net Change: $35 - $16 = + $ 19/acre

Negatives:

• Added Costs Due to Change

– Increased Herbicide Cost         = $11/a

– Tillage Labor to No-till  .2hrx$28   0/a

– Increased Planting Cost 5/a

• Reduced Income Due to Change

– No change in yield = $  0/a

Total   = $16/a

Trade-In Tillage Equipment

$19.00/a X 1,500 acres = $28,500 



Farm with 
Residue

Why No-Till…

Take Advantage of Cover Crops









Hi Ted:

I wish I had better news for you.

Literature as well as our work indicate the cost of soil loss is major, but the effect is 

revealed over the long haul. Converting to no-till definitely has value, but expecting it 

to pay big (or even noticeably) in the short term due to soil conservation is wishful 

thinking. Investments in conservation are returned a decade or two down the road.

There is another point relative to no-till use and soil conservation. Those engaged 

with the soil health discussion must understand, building soil health will NOT occur if 

you are losing topsoil. The indirect effect of conservation systems like no-till are 

often overlooked. From the on-site perspective, stopping soil erosion is a long term 

profitability issue.

Wish I had better, or more convincing, information.

Richard Cruse

Iowa State University



Hi Ted:

I wish I had better news for you.

Literature as well as our work indicate the cost of soil loss is major, but the effect is 
revealed over the long haul. Converting to no-till definitely has value, but expecting it 
to pay big (or even noticeably) in the short term due to soil conservation is wishful 
thinking. Investments in conservation are returned a decade or two down the road.

There is another point relative to no-till use and soil conservation. Those engaged with 
the soil health discussion must understand, building soil health will NOT occur if you 
are losing topsoil. The indirect effect of conservation systems like no-till are often 
overlooked. From the on-site perspective, stopping soil erosion is a long term 
profitability issue.

Wish I had better, or more convincing, information.

Richard Cruse
Iowa State University
Human beings in our culture are wired to pay attention to problems that are:

Visible–right in front of our eyes, not microscopic or far away.

Symptomatic–this is a version of ‘visible’. If the problem has symptoms, and the 

symptoms are painful and getting worse, you have our attention. Symptoms that are 

stable or getting better feel much less urgent. (because of improved management 

and genetics, yields continue to increase – soil erosion is a permanent yield drag 

being masked by other factors).



What is the Value of a Ton of Soil?  

• Suppose you prevent some soil erosion, what’s it worth?

• Hansen and Ribaudo (2008) “Economic Measures of Soil 
Conservation Benefits: Regional Values for Policy 
Assessment” USDA ERS TB 1922

• Lit review, multiple impacts, by county for policy analysis

• Irrigation ditches & canals, Recreational fishing, Freshwater 
& marine fisheries, Flood damages, Road drainage ditches, 
Municipal & industrial water use, Municipal water 
treatment, Steam power plants, Soil productivity, Dust 
cleaning, Water-based recreation, Navigation, Reservoir 
services

• Lower bound on value of eroded/saved soil

Paul Mitchell: Agricultural and Applied Economics, UW-Madison



• Benefit in WI ranges 

from $8.81 to 

$6.57/ton 

• $1.21/ton of this is 

for Soil Productivity

• Fairly constant across 

WI counties

Paul Mitchell: Agricultural and Applied Economics, UW-Madison



Soil Erosion: Farmer Cost

• Farmer’s direct cost as Soil Productivity Loss = $1.21/ton

• In 1990 dollars, so convert to current dollars using CPI:

$1.21 x 1.79 = $2.17/ton annually 

• Wisconsin state average soil loss is 4.6 tons/A in 2007 
(Google “Soil Erosion on Cropland 2007 NRCS”)

$2.17/ton x 4.6 ton/A = $9.98/A annually

• Soil erosion costs WI farmers on average about $10/A in 
lost productivity each year

• Maximum average erosion reduction benefits cover crops 
can generate for farmers if they completely eliminated soil 
erosion

Paul Mitchell: Agricultural and Applied Economics, UW-Madison



• Continuous corn silage rotation

• Cover crop (rye) drilled in October

• Cover crop (rye) aerially applied in 

September

• No-till vs. spring chisel

Cover crops and Soil Loss

Tillage Cover Crop Soil Loss (ton/ac/yr

No-till None 2.1

Aerially-applied 0.1

Drill-seeded 1.1

Chisel plow None 5.4

Aerially-applied 1.5

Drill-seeded 2.2



• Continuous corn silage rotation

• Cover crop (rye) drilled in October

• Cover crop (rye) aerially applied in 

September

• No-till vs. spring chisel

Cover crops and Soil Loss

Tillage Cover Crop Soil Loss (ton/ac/yr

No-till None 2.1

Aerially-applied 0.1

Drill-seeded 1.1

Chisel plow None 5.4

Aerially-applied 1.5

Drill-seeded 2.2

$2.17/ton x 3.3 ton = $7.16/acre 





• Continuous corn silage rotation

• Cover crop (rye) drilled in October

• Cover crop (rye) aerially applied in 

September

• No-till vs. spring chisel

Cover crops and Soil Loss

Tillage Cover Crop Soil Loss (ton/ac/yr

No-till None 2.1

Aerially-applied 0.1

Drill-seeded 1.1

Chisel plow None 5.4

Aerially-applied 1.5

Drill-seeded 2.2

$2.17/ton x 3.3 ton = $7.16/acre 
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Farm with 
Residue

No-Till…

Take Advantage of Cover Crops



167.00/hr 206.00/hr

373/hr

22/acre$373/hr :  16.8 acres/hr =  $22.20/a

Custom work:



167.00/hr 206.00/hr

373/hr

31/acre$373/hr :  12 acres/hr =  $31.08/a



167.00/hr 206.00/hr

373/hr

31/acre$373/hr :  12 acres/hr =  $31.08/a

16.9a – 12.0a = 4.8acres x $22 = $105.60/hr

12a/hr x  $22/a  =  $264/hr



46,800

0

2,000

67.80/hr

30.80

4.67

31.13

1.20

2,400

900

1 0 26

52.00

52.00/hr

(10 yrs x 200 hrs./yr)  +  0 (used hrs.)  = 10  x  90  = 

(.01 - .00)  x  $240,000  = .26 x $180,000 =

Average Repair Cost/Hour  =  $2,400/(2,000 – 0)  =  $2,400/2,000hrs.  =  $1.20/hr.  

Tractor:

Average Repair Cost/Hour  =  $46,800/(900 – 0)  =  $46,800/900hrs.  =  $52.00/hr.  

Planter:

Operating Costs  =  $67.80  +  $52.00  =  $119.80

$120/hr

28



167.00/hr 206.00/hr

373/hr

31/acre$373/hr :  12 acres/hr =  $31.08/a

16.9a – 12.0a = 4.8acres x $22 = $105.60/hr

12a/hr x  $22/a  =  $264/hr - $120 =  $144 to Fixed Costs 



Why Practice Conservation?





Resources
Partial Budgeting: A Tool to Analyze Farm Business Changes

https://www.extension.iastate.edu/agdm/wholefarm/pdf/c1-50.pdf

No-Tillage and Conservation Tillage:  Economic Considerations

https://extensiondata.missouri.edu/pub/pdf/agguides/agecon/g00355.pdf?_ga=2.1138097
99.1677720281.1539625118-844515308.1538109248

Considerations in Selecting No-Till

https://store.extension.iastate.edu/product/Considerations-in-Selecting-No-Till-Resource-
Conservation-Practices

Minnesota Machinery Cost Estimates

https://extension.umn.edu/business/farm-finance#machinery-cost-estimates-919262

Iowa Estimating Farm Machinery Costs

https://www.extension.iastate.edu/agdm/crops/html/a3-29.html



Questions?



Thank You



Estimating Machinery Costs

Ownership (Fixed) Costs

• Depreciation

• Interest 

• Insurance

• Housing & Maint. Facilities

$216,000

Remaining Value = 79,200

10 years

Depreciation = $216,000 - $79,200 = $136,800
+ Interest on Remaining Value (Interest Rate = 3%)

Insurance & Housing = 1% of average value      --------------------------------------- =    1,476 
Total ownership cost/year      $19,858

At 200 hrs/yr total ownership cost   =  $99.29/hr

Annual Capital Recovery = $18,382



Foundation of Wisconsin Soils

Silt Blown in by Ice Age Winds



Landscape of 
Southwest Wisconsin

“It is fortunate the 

dolomite bedrock of 

this region was 

blanketed with wind-

blown silt.  Without 

it, the area would be 

a hilly wasteland.”1

1 Geological and Natural History Survey



Building Black Gold Farm Tour, Olmsted Co. MN, Noah Fish, Joe Ahlquist



Costs, Benefits and the Human Condition

• A common issue underlying many human 
problems

• Pay high costs now, wait a long time before 
benefits become apparent and eventually 
exceed costs

Costs

M
o

n
e

y

Time How Long?

Benefits

How Big?
How

Much?

Paul Mitchell: Agricultural and Applied Economics, UW-Madison



Corn/Bean Rotation  Corn 2019
• Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu. 

• Income  $3.50/bu. (ave. cash price 2019) $525 $613 $700 $788 $875

• Expenses
– Inputs    - 241 -253 - 274 -330                 -341  

• Seed ($256 RRCRWCB ($3.20/k)) $  96 30K $  96 30K $102 32K $109 34K $115 36K

• Fertilizer-Nitrogen  (lbs. of N/acre, $.38/lb.) 46 120 lbs. 46 120 lbs. 53 140 lbs. 61 160 lbs. 61 160 lbs.

-P2O5($.44/lb) K2O($.29/lb) SO4($.28/lb.) 39 55P 40K 12S 49 70P 50K 12S 54 75P 60K 12S                 60 85P 65K 12S 63 90P 70K 12S

• Herbicide  (two pass)                     26 26 26 26 26

• Insecticide ($20)

• Fungicide w/application  ($32) 32                           32

• Crop Insurance 24 26 28 30 32 

• Operating Loan Interest  10 10 11 12 12

– Equipment (Custom Rates Inc. Labor) & Buildings - 214 - 230 - 245 - 261                - 276
• Tillage (fall chisel, Spr. Field Cult. (2x)) 35 35 35 35 35 

• Planting, fuel (conventional) $  17 17 17 17 17

• Fertilizing                          5 5 5 5 5

• Spraying 18 18 18 18 18

• Hvst,Cart,Fuel,Hndlg 52 54 55 57 58

• Drying   8 pts, $.03/pt 36 42 48 54 60

• Storage  $.02/bu 6 mo.  18 21 24 27 30

• Trucking $.16/bu 24 28 32 36 40

• Miscellaneous                    9 10 11 12 13

– Land Charge  (rent) - 145                 - 170 - 195 - 220 - 245

• Opportunity Cost, Loan, Taxes, Ins.

– Labor - 28                  - 28                  - 28 - 28 - 28
• 1.0 Hour @ $28/hr.

– Management - 32                  - 37 - 42 - 47 - 53
• 6% of gross revenue

– Total Expenses - 660 - 718 - 784 - 886 - 943

• Net Return ($ 135)              ($ 105)              ($   84) ($   98) ($   68)

Breakeven Cost/bu. $4.40/bu $4.10             $3.92              $3.94            $3.77

MN Cost 

Estimate



Corn/Bean Rotation  No-Till Corn 2019
• Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu. 

• Income  $3.50/bu. (ave. cash price 2019) $525 $613 $700 $788 $875

• Expenses
– Inputs    - 241 -253 - 274 -330                 -341  

• Seed ($256 RRCRWCB ($3.20/k)) $  96 30K $  96 30K $102 32K $109 34K $115 36K

• Fertilizer-Nitrogen  (lbs. of N/acre, $.38/lb.) 46 120 lbs. 46 120 lbs. 53 140 lbs. 61 160 lbs. 61 160 lbs.

-P2O5($.44/lb) K2O($.29/lb) SO4($.28/lb.) 39 55P 40K 12S 49 70P 50K 12S 54 75P 60K 12S                 60 85P 65K 12S 63 90P 70K 12S

• Herbicide  (two pass)                     26 26 26 26 26

• Insecticide ($20)

• Fungicide w/application  ($32) 32                           32

• Crop Insurance 24 26 28 30 32 

• Operating Loan Interest  10 10 11 12 12

– Equipment (Custom Rates Inc. Labor) & Buildings - 150 - 171 - 187 - 203                - 219
• Tillage (fall chisel, Spr. Field Cult. (2x))

• Planting, fuel (Conventional) $  18 18 18                            18                           18

• Fertilizing                          5 5 5 5 5

• Spraying 6 6 6 6 6

• Hvst,Cart,Fuel,Hndlg 40 42 44 46 48

• Drying   8 pts, $.03/pt 36 42 48 54 60

• Storage  $.02/bu 6 mo.  18 21 24 27 30

• Trucking $.16/bu 24 28 32 36 40

• Miscellaneous                    9 10 11 12 13

– Land Charge  (rent) - 145                 - 170 - 195 - 220 - 245

• Opportunity Cost, Loan, Taxes, Ins.

– Labor - 28                  - 28                  - 28 - 28 - 28
• 1.0 Hour @ $28/hr.

– Management - 32                  - 37 - 42 - 47 - 53
• 6% of gross revenue

– Total Expenses - 596 - 659 - 726 - 828 - 886

• Net Return ($   71)              ($   46)              ($   26) ($   40) ($   11)

Breakeven Cost/bu. $3.97/bu $3.77             $3.63              $3.68            $3.54

WI Custom 

Rate Guide



Corn/Bean Rotation  No-Till Corn 2019
• Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu. 

• Income  $3.50/bu. (ave. cash price 2019) $525 $613 $700 $788 $875

• Expenses
– Inputs    - 241 -253 - 274 -330                 -341  

• Seed ($256 RRCRWCB ($3.20/k)) $  96 30K $  96 30K $102 32K $109 34K $115 36K

• Fertilizer-Nitrogen  (lbs. of N/acre, $.38/lb.) 46 120 lbs. 46 120 lbs. 53 140 lbs. 61 160 lbs. 61 160 lbs.

-P2O5($.44/lb) K2O($.29/lb) SO4($.28/lb.) 39 55P 40K 12S 49 70P 50K 12S 54 75P 60K 12S                 60 85P 65K 12S 63 90P 70K 12S

• Herbicide  (two pass)                     26   37 26   37 26   37 26   37 26   37

• Insecticide ($20)

• Fungicide w/application  ($32) 32                           32

• Crop Insurance 24 26 28 30 32 

• Operating Loan Interest  10 10 11 12 12

– Equipment (Custom Rates Inc. Labor) & Buildings - 150 - 171 - 187 - 203                - 219
• Tillage (fall chisel, Spr. Field Cult. (2x))  Depr. & OH 6 6 6 6 6

• Planting, fuel (no-till) $  18   22 18   22 18   22                     18   22                   18   22

• Fertilizing                          5 5 5 5 5

• Spraying 6 6 6 6 6

• Hvst,Cart,Fuel,Hndlg 40 42 44 46 48

• Drying   8 pts, $.03/pt 36 42 48 54 60

• Storage  $.02/bu 6 mo.  18 21 24 27 30

• Trucking $.16/bu 24 28 32 36 40

• Miscellaneous                    9 10 11 12 13

– Land Charge  (rent) - 145                 - 170 - 195 - 220 - 245

• Opportunity Cost, Loan, Taxes, Ins.

– Labor - 28                    - 28                  - 28  - 28 - 28  
• 1.0 Hour @ $28/hr.   

– Management - 32                  - 37 - 42 - 47 - 53
• 6% of gross revenue

– Total Expenses - 596 - 659 - 726 - 828 - 886

• Net Return ($   71)              ($   46)              ($   26) ($   40) ($   11)

Breakeven Cost/bu. $3.97/bu $3.77             $3.63              $3.68            $3.54



Corn/Bean Rotation  No-Till Corn 2019
• Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu. 

• Income  $3.50/bu. (ave. cash price 2019) $525 $613 $700 $788 $875

• Expenses
– Inputs    - 241 -253 - 274 -330                 -341  

• Seed ($256 RRCRWCB ($3.20/k)) $  96 30K $  96 30K $102 32K $109 34K $115 36K

• Fertilizer-Nitrogen  (lbs. of N/acre, $.38/lb.) 46 120 lbs. 46 120 lbs. 53 140 lbs. 61 160 lbs. 61 160 lbs.

-P2O5($.44/lb) K2O($.29/lb) SO4($.28/lb.) 39 55P 40K 12S 49 70P 50K 12S 54 75P 60K 12S                 60 85P 65K 12S 63 90P 70K 12S

• Herbicide  (two pass)                     26   37 26   37 26   37 26   37 26   37

• Insecticide ($20)

• Fungicide w/application  ($32) 32                           32

• Crop Insurance 24 26 28 30 32 

• Operating Loan Interest  10 10 11 12 12

– Equipment (Custom Rates Inc. Labor) & Buildings - 150 - 171 - 187 - 203                - 219
• Tillage (fall chisel, Spr. Field Cult. (2x))  Depr. & OH 6 6 6 6 6

• Planting, fuel (no-till) $  18   22 18   22 18   22                     18   22                   18   22

• Fertilizing                          5 5 5 5 5

• Spraying 6 6 6 6 6

• Hvst,Cart,Fuel,Hndlg 40 42 44 46 48

• Drying   8 pts, $.03/pt 36 42 48 54 60

• Storage  $.02/bu 6 mo.  18 21 24 27 30

• Trucking $.16/bu 24 28 32 36 40

• Miscellaneous                    9 10 11 12 13

– Land Charge  (rent) - 145                 - 170 - 195 - 220 - 245

• Opportunity Cost, Loan, Taxes, Ins.

– Labor - 28                    - 28                  - 28  - 28 - 28  
• 1.0 Hour @ $28/hr.   

– Management - 32                  - 37 - 42 - 47 - 53
• 6% of gross revenue

– Total Expenses - 596 - 659 - 726 - 828 - 886

• Net Return ($   71)              ($   46)              ($   26) ($   40) ($   11)

Breakeven Cost/bu. $3.97/bu $3.77             $3.63              $3.68            $3.54

Tillage Labor Cost?



Corn/Bean Rotation  No-Till Corn 2019
• Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu. 

• Income  $3.50/bu. (ave. cash price 2019) $525 $613 $700 $788 $875

• Expenses
– Inputs    - 241 -253 - 274 -330                 -341  

• Seed ($256 RRCRWCB ($3.20/k)) $  96 30K $  96 30K $102 32K $109 34K $115 36K

• Fertilizer-Nitrogen  (lbs. of N/acre, $.38/lb.) 46 120 lbs. 46 120 lbs. 53 140 lbs. 61 160 lbs. 61 160 lbs.

-P2O5($.44/lb) K2O($.29/lb) SO4($.28/lb.) 39 55P 40K 12S 49 70P 50K 12S 54 75P 60K 12S                 60 85P 65K 12S 63 90P 70K 12S

• Herbicide  (two pass)                     26   37 26   37 26   37 26   37 26   37

• Insecticide ($20)

• Fungicide w/application  ($32) 32                           32

• Crop Insurance 24 26 28 30 32 

• Operating Loan Interest  10 10 11 12 12

– Equipment (Custom Rates Inc. Labor) & Buildings - 150 - 171 - 187 - 203                - 219
• Tillage (fall chisel, Spr. Field Cult. (2x))  Depr. & OH 6 6 6 6 6

• Planting, fuel (no-till) $  18   22 18   22 18   22                     18   22                   18   22

• Fertilizing                          5 5 5 5 5

• Spraying 6 6 6 6 6

• Hvst,Cart,Fuel,Hndlg 40 42 44 46 48

• Drying   8 pts, $.03/pt 36 42 48 54 60

• Storage  $.02/bu 6 mo.  18 21 24 27 30

• Trucking $.16/bu 24 28 32 36 40

• Miscellaneous                    9 10 11 12 13

– Land Charge  (rent) - 145                 - 170 - 195 - 220 - 245

• Opportunity Cost, Loan, Taxes, Ins.

– Labor - 28                    - 28                  - 28  - 28 - 28  
• 1.0 Hour @ $28/hr.   

– Management - 32                  - 37 - 42 - 47 - 53
• 6% of gross revenue

– Total Expenses - 596 - 659 - 726 - 828 - 886

• Net Return ($   71)              ($   46)              ($   26) ($   40) ($   11)

Breakeven Cost/bu. $3.97/bu $3.77             $3.63              $3.68            $3.54

Tillage Labor Cost?
.2 hr x $28 = $5.60



Partial Budget Analysis:
Conventional Tillage to No-Till

Positives:

• Added Income Due to Change

• Reduced Costs Due to Change

• Net Change:

Negatives:

• Added Costs Due to Change

• Reduced Income Due to Change

Economics of No-Till?



Partial Budget Analysis: CT to NT

Positives:

• Added Income Due to Change

– No change in yield = $  0/a

• Reduced Costs Due to Change

– Tillage cost $46 - $6 Depr&OH = $40/a

Total   = $40/a

• Net Change: $40 - $21 = + $19/acre

Negatives:

• Added Costs Due to Change

– Increased Herbicide Cost         = $11/a

– Tillage Labor to No-till  .2hrx$28   6/a

– Increased Planting Cost 4/a

• Reduced Income Due to Change

– No change in yield = $  0/a

Total   = $21/a

Keep Tillage Equipment



Partial Budget Analysis: CT to NT

Positives:

• Added Income Due to Change

– No change in yield = $  0/a

• Reduced Costs Due to Change

– Tillage cost $46 - $6 Depr&OH = $40/a

Total   = $40/a

• Net Change: $40 - $21 = + $19/acre

Negatives:

• Added Costs Due to Change

– Increased Herbicide Cost         = $11/a

– Tillage Labor to No-till  .2hrx$28   6/a

– Increased Planting Cost 4/a

• Reduced Income Due to Change

– No change in yield = $  0/a

Total   = $21/a

Keep Tillage Equipment

$19/acre x 1,500 acres = $28,500

annually



Partial Budget Analysis: CT to NT

Positives:

• Added Income Due to Change

– No change in yield = $  0/a

• Reduced Costs Due to Change

– Tillage cost $46 - $6 Depr&OH = $46/a

Total   = $46/a

• Net Change: $46 - $15 = + $31/acre

Negatives:

• Added Costs Due to Change

– Increased Herbicide Cost          = $11/a

– Tillage Labor to No-Till  .2hrx$28   6/a

– Increased Planting Cost 4/a

• Reduced Income Due to Change

– No change in yield = $  0/a

Total   = $15/a

Trade in Tillage Equipment, Increase Acreage         (Utilize labor Savings) 



Partial Budget Analysis: CT to NT

Positives:

• Added Income Due to Change

– No change in yield = $  0/a

• Reduced Costs Due to Change

– Tillage cost $46 - $6 Depr&OH = $46/a

Total   = $46/a

• Net Change: $46 - $15 = + $31/acre

Negatives:

• Added Costs Due to Change

– Increased Herbicide Cost          = $11/a

– Tillage Labor to No-Till  .2hrx$28   6/a

– Increased Planting Cost 4/a

• Reduced Income Due to Change

– No change in yield = $  0/a

Total   = $15/a

Trade in Tillage Equipment, Increase Acreage         (Utilize labor Savings) 

$31/acre x 1,500 acres = $46,500

annually



Estimating Machinery Costs

Ownership (Fixed) Costs

• Depreciation

• Interest (Opportunity Cost)

• (Taxes)

• Insurance

• Housing & Maint. Facilities

Operating (Variable) Costs

• Repairs

• Maintenance

• Fuel

• Lubrication

• Operator Labor

List Price ___________
Purchase Price ___________
Machine Life ___________
Annual Use ___________
Fuel Price ___________
Labor Rate ___________

1,500 Acre Grain Farm – 10 yr. Equip. Replacement Cycle

Family Labor-Fixed Family Draw



Estimating Machinery Costs

Ownership (Fixed) Costs

• Depreciation

• Interest (Opportunity Cost)

• (Taxes)

• Insurance

• Housing & Maint. Facilities

List Price $240,000
Purchase Price $216,000
Machine Life 10 years
Annual Use 200 hours
Fuel Price $2.83/gallon
Labor Rate $28.00/hour

Tractor – 250hp



Estimating Machinery Costs

Ownership (Fixed) Costs

• Depreciation

• Interest (Opportunity Cost)

• (Taxes)

• Insurance

• Housing & Maint. Facilities

$216,000

Remaining Value = 79,200

10 years

Depreciation = $216,000 - $79,200 = $136,800
+ Interest on Remaining Value (Interest Rate = 3%)

Insurance & Housing = 1% of average value      --------------------------------------- =    1,476 
Total ownership cost/year      $19,858

At 200 hrs/yr total ownership cost   =  $99.29/hr

Annual Capital Recovery = $18,382



Estimating Machinery Costs

Operating (Variable) Costs

• Repairs

• Maintenance

• Fuel

• Lubrication

• Operator Labor



Estimating Machinery Costs

Operating (Variable) Costs 

• Repairs

• Maintenance

• Fuel

• Lubrication

• Operator Labor

Total accumulated repairs = $2,400    for 2000 hrs = $    1.20/hr
Fuel cost  = $  31.13/hr

Lubrication cost = $    3.30/hr
Labor cost (1.1 x wage rate $28/hr) =  $ 30.80/hr

Total Operating Cost = $  66.43/hr

Total Ownership Cost = $  99.29/hr
Total Tractor Cost = $165.72/hr



Estimating Machinery Costs

Ownership (Fixed) Costs

• Depreciation

• Interest (Opportunity Cost)

• (Taxes)

• Insurance

• Housing & Maint. Facilities

Operating (Variable) Costs

• Repairs

• Maintenance

• Fuel

• Lubrication

• Operator Labor

List Price $180,000
Purchase Price $162,000
Machine Life 10 years
Annual Use 90 hours
Planting Rate           16.8 a/hr

Planter – 16 Row Interplant



Estimating Machinery Costs

Ownership (Fixed) Costs

• Depreciation

• Interest (Opportunity Cost)

• (Taxes)

• Insurance

• Housing & Maint. Facilities

$162,000

Remaining Value = 72,000

10 years

Depreciation = $162,000 - $72,000 = $90,000
+ Interest on Remaining Value (Interest Rate = 3%)

Insurance & Housing = 1% of average value   --------------------------------------- =    1,170 
Total ownership cost/year     $13,860

At 90 hrs/yr total ownership cost   =  $154/hr

Annual Capital Recovery = $12,690



Estimating Machinery Costs

Operating (Variable) Costs 

• Repairs

• Maintenance

• Fuel

• Lubrication

• Operator Labor

Total accumulated repairs = $46,800    for 900 hrs =  $  52.00/hr
Total Operating Cost = $  52.00/hr

Total Ownership Cost = $154.00/hr
Total Planter Cost = $206.00/hr



Estimating Machinery Costs

Ownership (Fixed) Costs

• Depreciation

• Interest (Opportunity Cost)

• (Taxes)

• Insurance

• Housing & Maint. Facilities

Operating (Variable) Costs

• Repairs

• Maintenance

• Fuel

• Lubrication

• Operator Labor

Tractor Cost = $165.72/hr
Planter Cost =   206.00/hr
Total Cost     = $371.72/hr



Estimating Machinery Costs

Ownership (Fixed) Costs

• Depreciation

• Interest (Opportunity Cost)

• (Taxes)

• Insurance

• Housing & Maint. Facilities

Operating (Variable) Costs

• Repairs

• Maintenance

• Fuel

• Lubrication

• Operator Labor

Tractor Cost = $165.72/hr
Planter Cost =   206.00/hr
Total Cost     = $371.72/hr

At 16.8 acres/hr = $22.13/a   $22/acre



Estimating Machinery Costs

Ownership (Fixed) Costs

• Depreciation

• Interest (Opportunity Cost)

• (Taxes)

• Insurance

• Housing & Maint. Facilities

Operating (Variable) Costs

• Repairs

• Maintenance

• Fuel

• Lubrication

• Operator Labor

Tractor Cost = $165.72/hr
Planter Cost =   206.00/hr
Total Cost     = $371.72/hr

At 16.8 acres/hr = $22.13/a   $22/acre

At 12.0 acres/hr = $31.00/acre



Corn/Bean Rotation  Corn 2019
• Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu. 

• Income  $3.50/bu. (ave. cash price 2019) $525 $613 $700 $788 $875

• Expenses
– Inputs    - 241 -253 - 274 -330                 -341  

• Seed ($256 RRCRWCB ($3.20/k)) $  96 30K $  96 30K $102 32K $109 34K $115 36K

• Fertilizer-Nitrogen  (lbs. of N/acre, $.38/lb.) 46 120 lbs. 46 120 lbs. 53 140 lbs. 61 160 lbs. 61 160 lbs.

-P2O5($.44/lb) K2O($.29/lb) SO4($.28/lb.) 39 55P 40K 12S 49 70P 50K 12S 54 75P 60K 12S                 60 85P 65K 12S 63 90P 70K 12S

• Herbicide  (two pass)                     26 26 26 26 26

• Insecticide ($20)

• Fungicide w/application  ($32) 32                           32

• Crop Insurance 24 26 28 30 32 

• Operating Loan Interest  10 10 11 12 12

– Equipment (Custom Rates Inc. Labor) & Buildings - 226 - 242 - 257 - 273                - 288
• Tillage (fall chisel, Spring Field Cultivator (2x)) 46 46 46 46 46 

• Planting-Tractor, Operator, fuel (conventional) $  18 18 18 18 18

• Fertilizing                          5 5 5 5 5

• Spraying 18 18 18 18 18

• Hvst,Cart,Fuel,Hndlg 52 54 55 57 58

• Drying   8 pts, $.03/pt 36 42 48 54 60

• Storage  $.02/bu 6 mo.  18 21 24 27 30

• Trucking $.16/bu 24 28 32 36 40

• Miscellaneous                    9 10 11 12 13

– Land Charge  (rent) - 145                 - 170 - 195 - 220 - 245

• Opportunity Cost, Loan, Taxes, Ins.

– Labor - 28                  - 28                  - 28 - 28 - 28
• 1.0 Hour @ $28/hr.

– Management - 32                  - 37 - 42 - 47 - 53
• 6% of gross revenue

– Total Expenses - 672 - 730 - 796 - 898 - 955

• Net Return ($ 147)              ($ 117)              ($   96) ($ 110) ($   80)

Breakeven Cost/bu. $4.48/bu $4.17             $3.98              $3.99            $3.82

WI Custom 

Rate Guide



Corn/Bean Rotation  Corn 2019
• Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu. 

• Income  $3.50/bu. (ave. cash price 2019) $525 $613 $700 $788 $875

• Expenses
– Inputs    - 241 -253 - 274 -330                 -341  

• Seed ($256 RRCRWCB ($3.20/k)) $  96 30K $  96 30K $102 32K $109 34K $115 36K

• Fertilizer-Nitrogen  (lbs. of N/acre, $.38/lb.) 46 120 lbs. 46 120 lbs. 53 140 lbs. 61 160 lbs. 61 160 lbs.

-P2O5($.44/lb) K2O($.29/lb) SO4($.28/lb.) 39 55P 40K 12S 49 70P 50K 12S 54 75P 60K 12S                 60 85P 65K 12S 63 90P 70K 12S

• Herbicide  (two pass)                     26 26 26 26 26

• Insecticide ($20)

• Fungicide w/application  ($32) 32                           32

• Crop Insurance 24 26 28 30 32 

• Operating Loan Interest  10 10 11 12 12

– Equipment (Custom Rates Inc. Labor) & Buildings - 226 - 242 - 257 - 273                - 288
• Tillage (fall chisel, Spr. Field Cult. (2x)) 46 46 46 46 46 

• Planting, Operator, Fuel (conventional) $  18 18 18 18 18

• Fertilizing                          5 5 5 5 5

• Spraying 18 18 18 18 18

• Hvst,Cart,Fuel,Hndlg 52 54 55 57 58

• Drying   8 pts, $.03/pt 36 42 48 54 60

• Storage  $.02/bu 6 mo.  18 21 24 27 30

• Trucking $.16/bu 24 28 32 36 40

• Miscellaneous                    9 10 11 12 13

– Land Charge  (rent) - 145                 - 170 - 195 - 220 - 245

• Opportunity Cost, Loan, Taxes, Ins.

– Labor - 28                  - 28                  - 28 - 28 - 28
• 1.0 Hour @ $28/hr.

– Management - 32                  - 37 - 42 - 47 - 53
• 6% of gross revenue

– Total Expenses - 672 - 730 - 796 - 898 - 955

• Net Return ($ 147)              ($ 117)              ($   96) ($ 110) ($   80)

Breakeven Cost/bu. $4.48/bu $4.17             $3.98              $3.99            $3.82

WI Custom 

Rate Guide



Corn/Bean Rotation  Corn 2019
• Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu. 

• Income  $3.50/bu. (ave. cash price 2019) $525 $613 $700 $788 $875

• Expenses
– Inputs    - 241 -253 - 274 -330                 -341  

• Seed ($256 RRCRWCB ($3.20/k)) $  96 30K $  96 30K $102 32K $109 34K $115 36K

• Fertilizer-Nitrogen  (lbs. of N/acre, $.38/lb.) 46 120 lbs. 46 120 lbs. 53 140 lbs. 61 160 lbs. 61 160 lbs.

-P2O5($.44/lb) K2O($.29/lb) SO4($.28/lb.) 39 55P 40K 12S 49 70P 50K 12S 54 75P 60K 12S                 60 85P 65K 12S 63 90P 70K 12S

• Herbicide  (two pass)                     26 26 26 26 26

• Insecticide ($20)

• Fungicide w/application  ($32) 32                           32

• Crop Insurance 24 26 28 30 32 

• Operating Loan Interest  10 10 11 12 12

– Equipment (Custom Rates Inc. Labor) & Buildings - 226 - 242 - 257 - 273                - 288
• Tillage (fall chisel, Spr. Field Cult. (2x)) 46 46 46 46 46 

• Planting, Operator, Fuel (conventional) $  18 18 18 18 18

• Fertilizing                          5 5 5 5 5

• Spraying 18 18 18 18 18

• Hvst,Cart,Fuel,Hndlg 52 54 55 57 58

• Drying   8 pts, $.03/pt 36 42 48 54 60

• Storage  $.02/bu 6 mo.  18 21 24 27 30

• Trucking $.16/bu 24 28 32 36 40

• Miscellaneous                    9 10 11 12 13

– Land Charge  (rent) - 145                 - 170 - 195 - 220 - 245

• Opportunity Cost, Loan, Taxes, Ins.

– Labor - 28                  - 28                  - 28 - 28 - 28
• 1.0 Hour @ $28/hr.

– Management - 32                  - 37 - 42 - 47 - 53
• 6% of gross revenue

– Total Expenses - 672 - 730 - 796 - 898 - 955

• Net Return ($ 147)              ($ 117)              ($   96) ($ 110) ($   80)

Breakeven Cost/bu. $4.48/bu $4.17             $3.98              $3.99            $3.82

WI Custom 

Rate Guide



Corn/Bean Rotation  No-Till Corn 2019
• Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu. 

• Income  $3.50/bu. (ave. cash price 2019) $525 $613 $700 $788 $875

• Expenses
– Inputs    - 241 -253 - 274 -330                 -341  

• Seed ($256 RRCRWCB ($3.20/k)) $  96 30K $  96 30K $102 32K $109 34K $115 36K

• Fertilizer-Nitrogen  (lbs. of N/acre, $.38/lb.) 46 120 lbs. 46 120 lbs. 53 140 lbs. 61 160 lbs. 61 160 lbs.

-P2O5($.44/lb) K2O($.29/lb) SO4($.28/lb.) 39 55P 40K 12S 49 70P 50K 12S 54 75P 60K 12S                 60 85P 65K 12S 63 90P 70K 12S

• Herbicide  (two pass)                     26   37 26   37 26   37 26   37 26   37

• Insecticide ($20)

• Fungicide w/application  ($32) 32                           32

• Crop Insurance 24 26 28 30 32 

• Operating Loan Interest  10 10 11 12 12

– Equipment (Custom Rates Inc. Labor) & Buildings - 181 - 197 - 212 - 228                - 243
• Tillage (fall chisel, Spr. Field Cult. (2x)) 46 46 46 46 46 

• Planting, Operator, Fuel (no-till) $  18   19 18   19 18   19 18   19 18    19 

• Fertilizing                          5 5 5 5 5

• Spraying 18 18 18 18 18

• Hvst,Cart,Fuel,Hndlg 52 54 55 57 58

• Drying   8 pts, $.03/pt 36 42 48 54 60

• Storage  $.02/bu 6 mo.  18 21 24 27 30

• Trucking $.16/bu 24 28 32 36 40

• Miscellaneous                    9 10 11 12 13

– Land Charge  (rent) - 145                 - 170 - 195 - 220 - 245

• Opportunity Cost, Loan, Taxes, Ins.

– Labor - 28                  - 28                  - 28 - 28 - 28
• 1.0 Hour @ $28/hr.

– Management - 32                  - 37 - 42 - 47 - 53
• 6% of gross revenue

– Total Expenses - 627 - 685 - 751 - 853 - 910

• Net Return ($ 102)              ($   72)              ($   51) ($   65) ($   35)

Breakeven Cost/bu. $4.18/bu $3.91             $3.76              $3.79            $3.64

WI Custom 

Rate Guide



Corn/Bean Rotation  No-Till Corn 2019
• Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu. 

• Income  $3.50/bu. (ave. cash price 2019) $525 $613 $700 $788 $875

• Expenses
– Inputs    - 241 -253 - 274 -330                 -341  

• Seed ($256 RRCRWCB ($3.20/k)) $  96 30K $  96 30K $102 32K $109 34K $115 36K

• Fertilizer-Nitrogen  (lbs. of N/acre, $.38/lb.) 46 120 lbs. 46 120 lbs. 53 140 lbs. 61 160 lbs. 61 160 lbs.

-P2O5($.44/lb) K2O($.29/lb) SO4($.28/lb.) 39 55P 40K 12S 49 70P 50K 12S 54 75P 60K 12S                 60 85P 65K 12S 63 90P 70K 12S

• Herbicide  (two pass)                     26   37 26   37 26   37 26   37 26   37

• Insecticide ($20)

• Fungicide w/application  ($32) 32                           32

• Crop Insurance 24 26 28 30 32 

• Operating Loan Interest  10 10 11 12 12

– Equipment (Custom Rates Inc. Labor) & Buildings - 181 - 197 - 212 - 228                - 243
• Tillage (fall chisel, Spr. Field Cult. (2x)) 46 46 46 46 46 

• Planting, Operator, Fuel (no-till) $  18   19 18   19 18   19 18   19 18    19 

• Fertilizing                          5 5 5 5 5

• Spraying 18 18 18 18 18

• Hvst,Cart,Fuel,Hndlg 52 54 55 57 58

• Drying   8 pts, $.03/pt 36 42 48 54 60

• Storage  $.02/bu 6 mo.  18 21 24 27 30

• Trucking $.16/bu 24 28 32 36 40

• Miscellaneous                    9 10 11 12 13

– Land Charge  (rent) - 145                 - 170 - 195 - 220 - 245

• Opportunity Cost, Loan, Taxes, Ins.

– Labor - 28                  - 28                  - 28 - 28 - 28
• 1.0 Hour @ $28/hr.

– Management - 32                  - 37 - 42 - 47 - 53
• 6% of gross revenue

– Total Expenses - 627 - 685 - 751 - 853 - 910

• Net Return ($ 102)              ($   72)              ($   51) ($   65) ($   35)

Breakeven Cost/bu. $4.18/bu $3.91             $3.76              $3.79            $3.64

WI Custom 

Rate Guide



Comparison of cash, noncash, variable and fixed costs

Economics of No-Till

(Family Living/Family Draw)



Source: Potash and Phosphate Institute.

Evaluating No-Till

Most 

Profitable

or  Mother Nature

Plant

Marketing



What will Change with No-Till?

Revenue = Yield x Price

- Costs
Cash Inputs
Interest

Equip. & Bldgs.

Land Cost

Labor
Management

= Net Return

Variable Costs

Fixed Costs

(Family Living)

Cost of Prod.
Breakeven Price





Interested in Soil Health?



Cover crops and Soil Loss

Tillage Cover Crop Soil Loss (ton/ac/yr

No-till None 2.1

Aerially-applied 0.1

Drill-seeded 1.1

Chisel plow None 5.4

Aerially-applied 1.5

Drill-seeded 2.2

Chisel Plow     5.4 ton/a Soil Loss

No-Till 2.1 ton/a Soil Loss

3.3 Tons Reduced Soil Loss



Chisel Plow     5.4 ton/a Soil Loss

No-Till 2.1 ton/a Soil Loss

3.3 T Reduced Soil Loss

3.3 ton x $12.80/ton = $42.24

Cover crops and Soil Loss

Tillage Cover Crop Soil Loss (ton/ac/yr

No-till None 2.1

Aerially-applied 0.1

Drill-seeded 1.1

Chisel plow None 5.4

Aerially-applied 1.5

Drill-seeded 2.2

Saving in reduced nutrient loss



Long-term study in Iowa

9-years: Cover crop (rye) every year or no cover crop

• At end of 9 years:

• Organic matter increase from 4.9 to 5.7 %

• Increased N supply from the soil by 38%

• Slight yield advantage for corn silage (0.5 to 1 ton/ac)

• Potential yield increase with soybeans (0-5 bu/ac)



In a Rainstorm

Conventional Tillage No-Till Cover Crop



Estimating Machinery Costs

Ownership (Fixed) Costs

• Depreciation

• Interest (Opportunity 

Cost)(Taxes)

• Insurance

• Housing & Maint. Facilities

Operating (Variable) Costs

• Repairs

• Maintenance

• Fuel

• Lubrication

• Operator 

$70,000                           $376,000 (2 heads)                         $45,000
$6.04/a     $29.17/a corn   $20.77/a beans            $14.63/a



Value of Soil Organic Matter
Assumptions:  2,000,000 pounds soil in top 6 inches

1% organic matter = 20,000#

Nutrients Content:

• Nitrogen:  1000#

• Phosphorous: 100#

• Potassium: 100#

• Sulfur: 100#

• Carbon: 10,000# or 5 ton

* $0.50/#N = $500

* $0.48/#P = $ 48

* $0.42/#K = $ 42

* $0.50/#S = $ 50

* $2/Ton    = $ 10

Value of 1% SOM Nutrients/Acre  = $650

Jim Kinsella/Terry Taylor (2006)    Jim Hoorman (2011)



• Edmund Clay Loam, 4% slope

• T = 2 ton/ac/yr

• Continuous corn silage 
rotation

• Cover crops (rye) drilled in 
October

• Cover crop (rye) aerially 
applied in September

• No-till vs. spring chisel

Cover crops and Soil Loss

Tillage Cover Crop Soil Loss (ton/ac/yr

No-till None 2.1

Aerially-applied 0.1

Drill-seeded 1.1

Chisel plow None 5.4

Aerially-applied 1.5

Drill-seeded 2.2



Estimating Machinery Costs

Operating (Variable) 

• Repairs

• Maintenance

• Fuel

• Lubrication

• Operator Labor



Corn/Bean Rotation  No-Till Corn 2019
• Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu. 

• Income  $3.50/bu. (ave. cash price 2019) $525 $613 $700 $788 $875

• Expenses
– Inputs    - 241 -253 - 274 -330                 -341  

• Seed ($256 RRCRWCB ($3.20/k)) $  96 30K $  96 30K $102 32K $109 34K $115 36K

• Fertilizer-Nitrogen  (lbs. of N/acre, $.38/lb.) 46 120 lbs. 46 120 lbs. 53 140 lbs. 61 160 lbs. 61 160 lbs.

-P2O5($.44/lb) K2O($.29/lb) SO4($.28/lb.) 39 55P 40K 12S 49 70P 50K 12S 54 75P 60K 12S                 60 85P 65K 12S 63 90P 70K 12S

• Herbicide  (two pass)                     26   37 26   37 26   37 26   37 26   37

• Insecticide ($20)

• Fungicide w/application  ($32) 32                           32

• Crop Insurance 24 26 28 30 32 

• Operating Loan Interest  10 10 11 12 12

– Equipment (Custom Rates Inc. Labor) & Buildings - 150 - 171 - 187 - 203                - 219
• Tillage (fall chisel, Spr. Field Cult. (2x))  Depr. & OH 6 6 6 6 6

• Planting, fuel (no-till) $  18   22 18   22 18   22                     18   22                   18   22

• Fertilizing                          5 5 5 5 5

• Spraying 6 6 6 6 6

• Hvst,Cart,Fuel,Hndlg 40 42 44 46 48

• Drying   8 pts, $.03/pt 36 42 48 54 60

• Storage  $.02/bu 6 mo.  18 21 24 27 30

• Trucking $.16/bu 24 28 32 36 40

• Miscellaneous                    9 10 11 12 13

– Land Charge  (rent) - 145                 - 170 - 195 - 220 - 245

• Opportunity Cost, Loan, Taxes, Ins.

– Labor - 28  34 - 28   34 - 28  34 - 28 34 - 28  34
• 1.0 Hour @ $28/hr.   1.2 Hours @ $28/hr

– Management - 32                  - 37 - 42 - 47 - 53
• 6% of gross revenue

– Total Expenses - 596 - 659 - 726 - 828 - 886

• Net Return ($   71)              ($   46)              ($   26) ($   40) ($   11)

Breakeven Cost/bu. $3.97/bu $3.77             $3.63              $3.68            $3.54



Partial Budget Analysis:
Conventional Tillage to No-Till

Economics of No-Till

Several Possible Farm Scenarios:

Family Labor/Fixed Family Draw – Tillage operations by family Labor



Economics
of No-Till

Ted Bay
UW-Extension Crops & Farm Management Agent-Retired



Save Money, 
Time, & Soil:
The Economics

of No-Till

Ted Bay UW-Extension-Retired



Value of Soil Organic Matter
Assumptions:  2,000,000 pounds soil in top 6 inches

1% organic matter = 20,000#

Nutrients Content:

• Nitrogen:  1000#

• Phosphorous: 100#

• Potassium: 100#

• Sulfur: 100#

• Carbon: 10,000# or 5 ton

* $0.50/#N = $500

* $0.48/#P = $ 48

* $0.42/#K = $ 42

* $0.50/#S = $ 50

* $2/Ton    = $ 10

Value of 1% SOM Nutrients/Acre  = $650

Jim Kinsella/Terry Taylor (2006)    Jim Hoorman (2011)



Value of Soil Organic Matter
Assumptions:  2,000,000 pounds soil in top 6 inches

1% organic matter = 20,000#

Nutrients Content:

• Nitrogen:  1000#

• Phosphorous: 100#

• Potassium: 100#

• Sulfur: 100#

• Carbon: 10,000# or 5 ton

* $0.50/#N = $500

* $0.48/#P = $ 48

* $0.42/#K = $ 42

* $0.50/#S = $ 50

* $2/Ton    = $ 10

Value of 1% SOM Nuts./Acre  = $650/20,000#=$.0325/lb.

Jim Kinsella/Terry Taylor (2006)    Jim Hoorman (2011)


