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Farming is a capital intensive venture with specialized equipment needed for various field operations, 
including several different implements used for tillage. Machinery ownership and labor can be costly. Two 
methods for managing tillage costs are to 1) reduce tillage passes and 2) outsource tillage operations. 

Background 

Recently released crop budgets (farmdoc daily, August 4, 2020) project losses for corn and soybeans on 
Illinois farms, given current assumptions for 2021. Improvement in outlook could come from higher prices, 
above trend yields without lower prices, additional government aid, cuts in costs, or some combination of 
those. Farmers evaluating how costs may be cut in the upcoming year have several options, including 
reducing cash rents (see discussion in farmdoc daily, August 11, 2020).  Several options exist for 
reducing non-land costs, with this article focusing on tillage related costs. 

A farmer evaluating costs and returns may consider whether to own specialized equipment for a tillage 
operation versus outsourcing the task. With tillage practices, not performing the task may also be the 
option providing maximum returns. These decisions are complex because a decrease in one type of 
expense may be offset by an increase in other costs, or a change in expected yield.  These decisions 
may also be dependent on requirements of a landlord or business owner for certain practices to be done 
and concern over the ability to outsource in a timely manner when the task needs completed. Moreover, 
to fully obtain all cost saving from reduced tillage, the amount of equipment on a farm must be reduced.  
This reduction generally will come from long-run decisions on replacement of equipment. 

Cost Comparison Resources 

The University of Illinois farmdoc machinery costs estimates are intended to represent costs associated 
with buying new machinery and owning the machinery for ten years (links provided in farmdoc daily, 
August 6, 2019). Most machinery cost estimates are based on a 1,400 acre farm. The machinery cost 
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estimates include four categories of costs associated with operating the machinery: tractor overhead, 
implement overhead, fuel charges, and labor. Machinery cost estimates for 2019 are available in the 
management section of farmdoc in five publications. 

Estimated machinery costs can be useful when performing a field operation for another individual. For 
example, a generational family farm may have different levels of ownership, own separate pieces of 
machinery, or have acreage shares that don’t align with ownership, and these costs can be used as a 
resource for settling with other farm members. Or if a farmer is assisting a neighbor or seeking custom 
work, knowing their own cost of operation provides a baseline level for which to add a profit margin when 
setting a custom rate.  

The estimated machinery costs can also be useful when determining what equipment has the greatest 
economic return to the farm as compared to what it would cost to outsource the associated task. Iowa 
State University custom farming surveys are useful for outsourcing decisions. 

Annually, Iowa State University surveys those who hire and/or perform custom farm services and 
compiles a report of results. Unlike the farmdoc machinery cost estimates which represent actual 
economic cost of performing the field operation, the custom rate survey reports actual rates expected to 
be charged or paid in 2020.  Understanding the difference in the intent of the two reports, and 
acknowledging some differences in general assumptions (for example, fuel rate of $2.50 versus $2.63 per 
gallon), explains the potential differences in rates reported from each source. A comparison of the two 
sets of rates provides a baseline that can be used to evaluate costs of owning equipment and performing 
field operations versus outsourcing. Although the actual costs will vary from farm to farm, and are 
dependent on the number of acres and the size or capacity of the equipment used, the averages 
presented here can be used as a guide.  

Considerations for Tillage Operations 

Tillage operations are typically used to prepare a desirable seedbed, reduce weed growth, incorporate 
fertilizer, or improve soil conditions. Although tillage can provide value, there is a cost associated with 
each tillage operation. In certain weather and field conditions, tillage operations may be necessary to 
prepare the field, while other times tillage may not be necessary. Often, tillage operations are an option 
for a farmer to consider, carefully weighing costs and potential benefits.  

Data collected through the Precision Conservation Management from 2015 to 2019 indicates that light to 
moderate tillage is associated with higher returns than heavier tillage (farmdoc daily webinar, June 22, 
2020). This indicates that some level of tillage is resulting in yields that offset costs, while repeated tillage 
operations add costs beyond attained value. 

In situations, where a farmer determines it is cost effective to perform a tillage operation, the next step in 
a cost management approach is to determine whether it is more cost effective to own and operate the 
tillage implement or to outsource the operation. 

Farm implements for tillage can be costly to own and operate, particularly when purchased new or 
relatively new. Many farms may have tillage implements that have been on the farm for generations, are 
fully paid for and fully depreciated. For farms in that situation, the cost of retaining that equipment to use 
as needed is comparatively lower than the economic cost of a newer implement because depreciation 
and interest make up a large portion of the economic costs. The following comparisons are relevant to 
farms who already own newer tillage equipment or those who are considering a purchase while aiming to 
manage costs effectively. 

For several common tillage operations, the average farmdoc machinery use rate is shown in Table 1 next 
to the corresponding average, median, minimum and maximum custom rates from the Iowa survey 
responses. 
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For seven of the nine tillage operations compared, the economic cost of owning the machinery and 
performing the task is less than the average custom rate cost per acre, with all but one considerably lower 
than the average custom rate cost. For vertical tillage and chisel plow, the economic cost is lower than 
the lowest custom rate reported. Conversely, the economic cost of owning and operating a mulch tiller 
and moldboard plow are both higher than average reported custom rates, indicating it would likely be less 
expensive to outsource these tasks than owning and operating the equipment to complete the task.  Note 
that the higher cost, heavier tillage operations are the ones where economic costs are above the 
corresponding custom rates.  

The average farmdoc machinery use economic costs are calculated for use on approximately 1,400 
acres. When the tillage equipment is used on fewer acres, the cost of operation would rise. As indicated 
in the farmdoc machinery cost estimates publication, acreage decreases of 50% result in 80% increases 
in costs, on average. The average is representative of a 35-foot chisel plow used on 1,470 acres. With 
that level of use, owning a chisel plow is clearly more cost effective than outsourcing the job. If the same 
chisel plow were used on only 735 acres (50% less acres), the cost would increase about 80% to $22.86 
per acre (see Table 2). That cost is higher than the maximum custom rate reported. It would be more cost 
effective to outsource the task than owning an implement of that size for 735 acres.  

 

farmdoc

Machinery Use Economic Costs Average Median Min Max

Tillage Operations

Field Cultivator $9.90 $16.10 $16.00 $8.50 $26.00

Vertical Tillage $11.70 $18.75 $19.00 $12.00 $25.00

Chisel Plow $12.70 $17.95 $18.50 $14.00 $22.00

Disk Ripper (disk, chisel, rollingbk) $25.70

Offset Disk $14.70 $18.75 $19.00 $14.00 $24.00

Tandem Disk $12.60 $15.50 $16.00 $9.00 $23.00

Strip Tillage $16.70 $20.30 $20.00 $16.00 $25.00

V-Ripper $22.50 $22.60 $25.00 $15.00 $32.00

Mulch Tiller (Disk/Chisel) $21.40 $20.15 $20.00 $14.00 $28.00

Moldboard Plow $39.80 $18.20 $18.00 $15.00 $24.00

Iowa State Survey Custom Rates

Table 1. Tillage Operation Machinery Cost Comparisons

Chisel Plow Acres

Machinery Use 

Economic 

Costs

35 ft 1,470 $12.70

35 ft 735 $22.86

15 ft 630 $14.50

21 ft 882 $16.00

27 ft 1,134 $15.90

40 ft 1,680 $11.90

47 ft 1,974 $12.10

Table 2. farmdoc  Tillage Operation Costs for 

Different Sized Implements

https://farmdoc.illinois.edu/handbook/field-operations
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Costs rise dramatically with lower use because much of the tillage related cost is associated with 
depreciation and interest on owning the equipment.  Unlike fuel and labor costs which vary with use, 
depreciation and interest costs vary little with use.  Therefore, as use increases, costs generally go down.  
Strategies then for lowering costs are to use equipment on the maximal acres.  If acres are not 
maximized, options include 1) outsource the operation or 2) reduce the size of the equipment. 

A farm utilizing a piece of tillage equipment on fewer acres could purchase a smaller, less expensive 
implement and reduce cost per acre. As shown in Table 2, a 15-foot chisel plow used on 630 acres has 
an economic cost of $14.50 per acre and a 21-foot chisel plow used on 882 acres has an economic cost 
of $16.00 per acre. A chisel plow in that size range would be cost effective to own and operate on 735 
acres. 

The following two comparisons drawn from Table 2 further highlight the importance of implements sized 
for acreage use when managing costs on the farm. A 21-foot chisel plow used on 882 acres has a cost of 
$16.00 per acre, while a 27-foot chisel plow used on 1,134 acres has nearly the same cost at $15.90 per 
acre. A 40-foot chisel plow used on 1,680 acres has a cost of $11.90 per acre, while a 47-foot chisel plow 
used on 1,974 acres has nearly the same cost at $12.10 per acre.  

Management Suggestions 

Based on the above comparisons, the following suggestions result: 

1. Consider reducing tillage operations.  Results from several studies suggest that expected yields 
are maintained with a relatively low number of passes.  

2. Consider outsourcing certain field tillage passes.  The most likely candidates for outsourcing are 
tillage operations that are not performed on all acres, and require specialized, costly tillage 
equipment. Tillage passes that may fall in this category are those associated with heavier, deep 
tillage that are not performed on all acres in every year. A way for reducing these costs is 
outsourcing the equipment, thereby allowing the individual performing the operation to perform 
the operation over more acres, and thereby lower total costs. 

Further note that that these decisions are longer run in nature as well.  Eliminating a tillage pass in a 
single year will reduce fuel, labor, and repair costs for the given year, but the ownership costs will remain.  
To fully obtain the benefits of reduced tillage passes, the pieces of equipment on a farm must be reduced. 
Some farms may have other factors to consider, such as requirements of land or business owners, and 
the ability to outsource, and timeliness of completing the task.  

Conclusion 

There are many types of tillage operations, some of which perform overlapping tasks, while others are 
used for more specific purposes. It would likely not be cost effective for an average sized farm to own all 
types of tillage implements, aside from situations where the equipment is older and fully depreciated. For 
most farms, the best cost management practice would be to own tillage implements that provide the 
greatest economic value for the farm, including which operations are expected to be used most frequently 
on the greatest number of acres. Another consideration is owning tillage implements that are sized 
appropriately for acres of expected use rather than total farm acres. For tillage operations that are not 
expected often, it is likely more cost effective to outsource those tillage operations when needed as 
opposed to purchasing or owning relatively new equipment.  
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