
The Hidden Costs of Extra Tillage Passes
Is it worth it?

Laura GentryGary Schnitkey



White
FFFFFF

Dark Yellow
997700

Light Yellow
EECC66

Dark Red
994455

Light Red
EE99AA

Light Blue
6699CC

Dark Blue
004488

Black
000000

Wong, B (2011) Points of 
view: Color blindness, Nature 
Methods 8, 441

Yellow
F0E442

Orange
E69F00

Blue Green
009E73

Sky Blue
56B4E9

Vermillion
D55E00

Pale Violet
CC79A7

Blue
0072B2

Wong, B (2011) Points of 
view: Color blindness, Nature 
Methods 8, 441

W
o

n
g

, 
B

 (
2
0

1
1
) 

P
o

in
ts

 o
f 
v
ie

w
: 
C

o
lo

r 
b

lin
d

n
e

ss
,

N
a

tu
re

 M
e

th
o

d
s8

, 
4
4
1

P
rim

a
ry

S
e

co
n

d
a

ry
S

u
p

p
o

rtin
g

Illini Orange
FF5F05

Illini Blue
13294B

Storm
707372

9C9A9D

C8C6C7

Industrial
1D58A7

Arches
009FD4

Prairie
006230

Harvest
FCB316

Patina
007E8E

Berry
5C0E41

Earth
7D3E13

U
n

ive
rsity o

f Illin
o

is C
o
lo

rs

Topics

Economics of Machinery Tillage benchmark and PCM

https://www.nature.com/articles/nmeth.1618


White
FFFFFF

Dark Yellow
997700

Light Yellow
EECC66

Dark Red
994455

Light Red
EE99AA

Light Blue
6699CC

Dark Blue
004488

Black
000000

Wong, B (2011) Points of 
view: Color blindness, Nature 
Methods 8, 441

Yellow
F0E442

Orange
E69F00

Blue Green
009E73

Sky Blue
56B4E9

Vermillion
D55E00

Pale Violet
CC79A7

Blue
0072B2

Wong, B (2011) Points of 
view: Color blindness, Nature 
Methods 8, 441

W
o

n
g

, 
B

 (
2
0

1
1
) 

P
o

in
ts

 o
f 
v
ie

w
: 
C

o
lo

r 
b

lin
d

n
e

ss
,

N
a

tu
re

 M
e

th
o

d
s8

, 
4
4
1

P
rim

a
ry

S
e

co
n

d
a

ry
S

u
p

p
o

rtin
g

Illini Orange
FF5F05

Illini Blue
13294B

Storm
707372

9C9A9D

C8C6C7

Industrial
1D58A7

Arches
009FD4

Prairie
006230

Harvest
FCB316

Patina
007E8E

Berry
5C0E41

Earth
7D3E13

U
n

ive
rsity o

f Illin
o

is C
o
lo

rs

Economics of Machinery and PCM

https://www.nature.com/articles/nmeth.1618


White
FFFFFF

Dark Yellow
997700

Light Yellow
EECC66

Dark Red
994455

Light Red
EE99AA

Light Blue
6699CC

Dark Blue
004488

Black
000000

Wong, B (2011) Points of 
view: Color blindness, Nature 
Methods 8, 441

Yellow
F0E442

Orange
E69F00

Blue Green
009E73

Sky Blue
56B4E9

Vermillion
D55E00

Pale Violet
CC79A7

Blue
0072B2

Wong, B (2011) Points of 
view: Color blindness, Nature 
Methods 8, 441

W
o

n
g

, 
B

 (
2
0

1
1
) 

P
o

in
ts

 o
f 
v
ie

w
: 
C

o
lo

r 
b

lin
d

n
e

ss
,

N
a

tu
re

 M
e

th
o

d
s8

, 
4
4
1

P
rim

a
ry

S
e

co
n

d
a

ry
S

u
p

p
o

rtin
g

Illini Orange
FF5F05

Illini Blue
13294B

Storm
707372

9C9A9D

C8C6C7

Industrial
1D58A7

Arches
009FD4

Prairie
006230

Harvest
FCB316

Patina
007E8E

Berry
5C0E41

Earth
7D3E13

U
n

ive
rsity o

f Illin
o

is C
o
lo

rs

Machinery Cost Estimates: Summary

https://www.nature.com/articles/nmeth.1618


White
FFFFFF

Dark Yellow
997700

Light Yellow
EECC66

Dark Red
994455

Light Red
EE99AA

Light Blue
6699CC

Dark Blue
004488

Black
000000

Wong, B (2011) Points of 
view: Color blindness, Nature 
Methods 8, 441

Yellow
F0E442

Orange
E69F00

Blue Green
009E73

Sky Blue
56B4E9

Vermillion
D55E00

Pale Violet
CC79A7

Blue
0072B2

Wong, B (2011) Points of 
view: Color blindness, Nature 
Methods 8, 441

W
o

n
g

, 
B

 (
2
0

1
1
) 

P
o

in
ts

 o
f 
v
ie

w
: 
C

o
lo

r 
b

lin
d

n
e

ss
,

N
a

tu
re

 M
e

th
o

d
s8

, 
4
4
1

P
rim

a
ry

S
e

co
n

d
a

ry
S

u
p

p
o

rtin
g

Illini Orange
FF5F05

Illini Blue
13294B

Storm
707372

9C9A9D

C8C6C7

Industrial
1D58A7

Arches
009FD4

Prairie
006230

Harvest
FCB316

Patina
007E8E

Berry
5C0E41

Earth
7D3E13

U
n

ive
rsity o

f Illin
o

is C
o
lo

rs

Costs of operation over time ($ per acre)
2019 2021 2023 2025

Chisel Plow $12.70 $13.60 $18.40 $19.50

Vertical Tillage $11.70 $13.20 $17.60 $18.50

Disk Ripper $25.70 $27.70 $36.40 $40.40

Planter $14.40 $17.20 $21.40 $24.40

Combine

Corn $37.60 $38.50 $50.70 $54.40

Soybeans $32.20 $33.40 $44.00 $47.60
Taken from Costs of Machinery Operations, farmdoc

https://www.nature.com/articles/nmeth.1618
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Costs of operation over time ($ per acre)

Taken From Costs of Machinery Operations, farmdoc
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Combine Costs of operation over time ($ per acre)

Taken From Costs of Machinery Operations, farmdoc
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Machinery Related Costs for Corn in $ per acre
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Summary of machinery economics
ÅSize matters and has become more critical

ǅCombine ownership with less than 2,000 acres

ǅOwnership of two planters is more questionable

ÅThe costs of a tillage pass has increased
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1,158 
High SPR 

Corn Fields

1. TILLAGE PRACTICES
I. NO-TILL
II. STRIP-TILL
III. 1-PASS LIGHT
IV. 2-PASS LIGHT
V. 2-PASS MEDIUM
VI. 2+ TILLAGE PASSES

2. NITROGEN MANAGEMENT 
PRACTICES

3. COVER CROP PRACTICES

2022
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1,158 High SPR 
Corn Fields

TOP 25% MOST 
PROFITABLE FIELDS
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1,158 High SPR 
Corn Fields

TOP 25% MOST 
PROFITABLE FIELDS

No Till, 

35%

Strip Till , 

25%

1-Pass 

Light , 23%

2-Pass Light, 

9%

2-Pass Medium, 5% 2+ Pass, 3%

Top 25% Most Profitable Fields
Broken out by Tillage Class
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ALL PCM HI SPR CORN FIELDS, 2022

105 fields

259 fields
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Corn High SPR, 2015 to 2024 Average Values

No-till Strip Till
1-Pass 
Light

2-Pass 
Light

2-Pass 
Moderate

2+ Tillage 
Passes

Percent of Top 25% 

Profitable Fields 2015-2024 18% 20% 33% 11% 16% 2%

# Fields 1,534 2,102 2,310 835 986 131

Yield Per Acre 221 224 224 229 229 226

Gross Revenue $948 $958 $956 $978 $980 $971

Total Non-land Costs $601 $636 $604 $630 $640 $654

Total Direct Costs* $447 $467 $442 $455 $463 $461

Total Power Costs $113 $128 $121 $134 $136 $153

Field Work $0 $22 $12 $26 $30 $43

Other Power Costs** $113 $106 $109 $108 $106 $110

Overhead Costs $41 $41 $41 $41 $41 $41

Operator & Land Return $347 $322 $352 $348 $340 $315

Estimated Soil Loss (Tons/A) 0.68 0.63 1.93 1.83 1.62 2.21

GHG Emissions 
Metric Tons CO2e/A 0.69 0.85 1.00

https://www.nature.com/articles/nmeth.1618
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Assessing Tillage Performance by Year
ÅConsider all fields within a year ӛ e.g. all High SPR Corn 
Fields from 2022 (HiSPRCorn,2022).

ÅParse HiSPRCorn,2022 by tillage class

ÅRank HiSPRCorn,2022 from least to most profitable 
(Operator and Land Return) and select the Top 25% Most 
Profitable Fields  (Top25%MPF, HiSPRCorn2022)

ÅParse Top25%MPF, HiSPRCorn2022 by tillage class

https://www.nature.com/articles/nmeth.1618
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Assessing Tillage Performance by Year
ÅCompare values among tillage classes 
between the two datasets

ÅIf the relative proportion for a tillage class is larger in the 
Top25%MPF than in the full dataset , that tillage class 
performed better than expected.

Å If >25% of the fields from the full dataset are present in 
the Top25%MPF, that tillage class was well-represented 
among the most profitable fields.

https://www.nature.com/articles/nmeth.1618
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Corn, High SPR , 2015 to 2024
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Early Spring 
Conditions 

(northern/central IL)

Very Wet, 
Delays + 
replants

Warm, Dry, 
Early 
to Avg

Wet, 
Delays

Cool, Wet 
then 

Very Good
Wet Wet

Average To 
Wet, Some 

Delays

Variable 
Conds, Avg

Cool, Wet, 
Some 
Delays

Warm, 
Dry

Warm, 
Dry

In-Season 
Conditions 

Wet/Poor
to Avg

Very
Good

Good
Very
Good

Very Wet
/Poor

Dry 
to Good

Good
Dry 

to Fair
Dry

Very
Good

AVG YIELD all acres 204 227 223 234 209 218 223 233 234 245

August Corn Price $3.70 $3.45 $3.30 $3.65 $3.90 $3.90 $5.25 $6.50 $4.90 $4.05 
AVG PROFITABILITY

-all acres $220 $251 $203 $315 $259 $309 $590 $748 $276 $215 

1-PASS LIGHT, 
% of all 1PL in Top 25% 25% 36% 24% 32% 24% 24% 24% 24% 28% 33%

STRIP-TILL, 
% of all ST in Top 25% 15% 35% 25% 24% 31% 26% 21% 20% 23% 21%

NO-TILL, 
% of all NT in Top 25% 14% 19% 34% 16% 20% 27% 21% 41% 34% 29%

No-Till was more profitable than expected in 4 out of 10 years, 
including the 3 most recent years

https://www.nature.com/articles/nmeth.1618
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Corn Low SPR
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Corn Low SPR 
Top 25% 
Most Profitable Fields
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Corn Low SPR, 2015 to 2024 Average Values

No-till Strip Till
1-Pass 
Light

2-Pass 
Light

2-Pass 
Moderate

2+ Tillage 
Passes

Percent of Top 25% 
Profitable Fields 2015-2024

23% 14% 34% 12% 12% 5%

# Fields 1,913 1,013 1,610 541 686 220

Yield Per Acre 193 206 197 207 199 211

Gross Revenue $830 $886 $845 $890 $854 $896 

Total Non-land Costs $565 $625 $585 $601 $595 $628 

Total Direct Costs* $409 $451 $426 $429 $422 $444 

Total Power Costs $115 $133 $118 $131 $132 $143 

Field Work $0 $21 $12 $26 $28 $40 

Other Power Costs** $115 $112 $106 $105 $104 $103 

Overhead Costs $41 $41 $41 $41 $41 $41

Operator & Land Return $265 $261 $261 $289 $259 $268 

Estimated Soil Loss (Tons/A) 0.9 0.69 1.3 1.34 1.41 1.81

GHG Emissions 
Metric Tons CO2e/A 0.44 0.73 0.87

https://www.nature.com/articles/nmeth.1618
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Corn, Low SPR , 2015 to 2024
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Early Spring 
Conditions 

(southern IL)

Warm, 
Dry-avg

Warm, 
Wet, Some 

Delays

Very WET, 
Very LATE

Cool, Wet, 
Avg

Extremely 
Wet, 

Extremely 
Late

Variable, 
Early with 
Replants

Variable, 
Early with 
Replants

Cool, Wet, 
Delayed

Dry April, 
May; 

Average

Wet 
April -May; 

Delays

In-Season 
Conditions

Wet, 
Cool/Poor

Very
Good

Fair Good
Very Wet

/Poor
Good

Very
Good

Fair 
to Poor

Dry/Poor
Very
Good

AVG YIELD 
all acres 173 208 197 212 174 193 204 210 209 220

August Corn Price $3.70 $3.45 $3.30 $3.65 $3.90 $3.90 $5.25 $6.50 $4.90 $4.05 
AVG PROFITABILITY 

all acres $127 $220 $148 $254 $152 $239 $518 $640 $199 $162 

1-PASS LIGHT
% of all 1PL in Top25 36% 49% 33% 23% 23% 28% 24% 17% 21% 24%

STRIP-TILL
% of all ST in Top25 0% 36% 48% 9% 17% 25% 27% 34% 35% 28%

NO-TILL
% of all NT in Top25 50% 6% 26% 24% 16% 23% 22% 28% 24% 29%

Å1-Pass Light performed well in a low-price/lower cost environment (2015-2017).

ÅStrip -Till  performed well in 5 of 10 years, including 3 most recent years.

ÅNo-Till  did well in 3 of 10 years.

https://www.nature.com/articles/nmeth.1618
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Soybeans


