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The Economics
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No-till Chisel




Erosion Up Close







Surface Broadcast Rye
7 days after seeding

Radicle-embryo root established




Ten days




Twelve days













Each Dime is the equivalent

of 5-8 tons of soil loss/acre.




Not seen from the road







Crops Markets & Quotes

Crops

Crop Topics
» Soil health

West

Central East National

Stan Buman:
Soil & Water Management Specialist - Land O’Lakes

Economics of soil loss

Soil health is vital, but soil loss is paramount because
yvou're losing 15 bushels per acrefyear worth of corn.
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Stan Buman:
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Sugar beets

Vegetables

The high cst of siI erosion

Weeds

—— Field Fodder: Soil lost to erosion costs farmers $100
ea .
million a year. REDUCING EROSION:

Farmers cannct control the

Crop Protection " climate, but they can manage
Sep 27 2017 their farms to reduce
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Crop Topics a
* Soil health
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Farm with
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Economics of No-Till

Partial Budget Analysis:

Changing from Conventional Tillage to No-Till

Positives: Negatives:
0 Added Income Due to Change 0 Added Costs Due to Change
0 Reduced Costs Due to Change 0 Reduced Income Due to Change

0 Net Change:
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Budgeting Production Costs

Revenue =Yield x Price

- Costs
Cash Inputs
Interest
Equip. & Bldgs.
Land Cost
Labor
Management

]- Variable Costs

]- Fixed Costs Cost of Prod.

Breakeven Price

]-(Family Living)

= Net Return



What will Change with No-Till?

Revenue = Yield x Price

- Costs
Cash Inputs
Interest
Equip. & Bldgs.
Land Cost
Labor
Management

]- Variable Costs

]- Fixed Costs Cost of Prod.

Breakeven Price

]-(Family Living)

= Net Return



What will Change with No-Till?

?
Revenuerice
- Costs
Cash Inputs
| P ]- Variable Costs
nterest
Equip. & Bldgs.]_ Fixed Costs Cost of Prod.
Land Cost '
Breakeven Price
Ekaboy ]-(Famil Living)
Management ¥ "

= Net Return



Tillage does not affect corn yield in CS/1C, but improves yield 5%
in 2C, and 10% in 3C ...

Grain yield (bu/A) Grain yield (Mg ha)

Corn Yield Response Following Five Years of Soybean
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Cropping Sequence
C= Corn, S= Soybean, 1C= First year corn, 2C= Second year corn ... CC= Continuous corn

w = Lauer © 1994-2019
EXM CT=Fall Chisel & Spr FId Cult (2x)  http://corn.agronomy.wisc.edu

University of Wisconsin-Extension

Lauer, 1987-2016 (Arlington, Control treatments) I




Tillage does not affect corn yield in CS/1C, but improves yield 5%
in 2C, and 10% in 3C ...
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Tillage either decreases soybean grain yield 3% in 1S or
has no effect on soybean yield, except for SS.

Grain yield (bu/A) Soybean Yield Response Following Five Years of Corn Grain yield (Mg ha™)
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Cropping Sequence
C= Corn, 5= Soybean, 1S= First year soybean, 25= Second year soybean ... SS= Continuous soybean

Lauer © 1994-2019
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Tillage does not affect corn yield in CS/1C, but improves yield 9%
in 2C, and 15% in 3C ...

Grain yield (bu/A)
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Tillage has no effect on soybean yield, except for SS.

Grain yield (bu/A) Soybean Yield Response Following Five Years of Corn Grain yield (Mg ha™)
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Cropping Sequence

C= Corn, S= Soybean, 1S= First year soybean, 25= Second year soybean ... S5= Continuous soybean

Lauer © 1994-2019

uw -
EXM http://corn.agronomy.wisc.edu

University of Wisconsin-Extension

Lauer, 2007-2016 (Arlington, Control treatments)




What will Change with No-Till?

No A
Revenuerice
- Costs
Cash Inputs
| P ]- Variable Costs
nterest
Equip. & Bldgs.]_ Fixed Costs Cost of Prod.
Land Cost '
Breakeven Price

Labor ]-(Famil Living)
Management 4 .

= Net Return



What will Change with No-Till?

Revenue = Yield x Price

S Iputs.\ Variable Costs

Interest

Equip. &Bldgs. I ;. o4 Costs Cost of Prod.

Land Cost '
Breakeven Price

Labor

(Family Living)

= Net Return



Economics of No-Till

Cost changes associated with adopting no-till:

Increases Decreases

Herbicide S XXX

Interest on Operating Capital XXX

Repair Operating Loan SXXX
Fuel XXX
Labor XXX
Equipment Insurance XXX
Equipment Depreciatior} Deprec. & OH XXX
Equipment Interest XXX




Economics of No-Till

Cost changes associated with adopting no-till

Increases Decreases

Herbicide $5-16 (S11)

Interest on Operating Capital XXX (<S$1)

Repair _ [ SXXX
Fuel Comi:med XXX
Labor Equipment =} XXX
Equipment Insurance Operation XXX
Equipment Depreciation Costs XXX
Equipment Interest _ XXX




Economics of No-Till

Cost & Benefit Comparison

0 Costs of Planting with Tillage vs No-Till
0 Change in crop Production & Input Costs
0 Conservation Value
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Economics of No-Till

Cost & Benefit Comparison

0 Costs of Planting with Tillage vs No-Till
0 Change in crop Production & Input Costs
0 Conservation Value

0 Custom Rate Cost Comparison — easier

0 Actual Farm Costs Comparison — More Accurate
1.500 acre Grain Farm with Family Labor



Economics of No-Till

Cost & Benefit Comparison

0 Costs of Planting with Tillage vs No-Till
0 Change in crop Production & Input Costs
0 Conservation Value

0 Custom Rate Cost Comparison — easier

0 Actual Farm Costs Comparison — More Accurate
1.500 acre Grain Farm with Family Labor

0 The Numbers will be Different for Everyone



What will Change with No-Till?

Revenue = Yield x Price

- Costs
Cash Inputs
Interest
Equip. & Bldgs.
Land Cost
Labor
Management

]- Variable Costs

]- Fixed Costs Cost of Prod.

Breakeven Price

]-(Family Living)

= Net Return



Tillage Equipment:
What Is Your Investment?




No-Till Planter
Investment?

n;ﬂv}""’f’/.



Economics of No-Till

Cost & Benefit Comparison

0 Costs of Planting with Tillage vs No-Till
0 Change in crop Production & Input Costs
0 Conservation Value

0 Custom Rate Cost Comparison — Easier
d Minnesota Cost Estimates — More Accurate
d Actual Farm Costs — Most Accurate Takes More Time
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Costs
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The 2017 Wisconsin Cystom Kate Giiide was “ompied by the LSO
Natlonal Agricyt Statisties Sarvice INASS), Wisconsin Field Office,
N cooperation With the Wik O Depat mepp oF Agricul e, Trade,
and Consumer Protection, the Lmi\-unil\« ol Wisconain-f ¥lension,
and the Colege af Agticultural & Lite Sejon 5. Univorsity of Wiscon,
n-Mad ion

Figure 1:
AGRICUL TURAL sT4 TisTicS
DISTRICTS

This UMMy k& the result of 2 mail surmy Which colleg ted iates bl
by farmers foy tistom work performed j - The tiguies e
based on reparis by farmers who hired ¢ustom work, custom aperg.
10rs anil Earmers who PECOImed Custom vk Al rachinery heg)
T equipme nt Thete were 7g7 1EPOITS comp e

Thank you 1o anf Hirvey participants who prowidad data far thiy
Ppublication] voyr Input made s FEPOt possible,

Most of the rates iy this release inciudy the cost of hiring a mae bine
WIh Tuel and operata but exchude fhe st of any materigis No
Aempt was made 1o distingusy between rates charged by custom
Moi< whe perform these aperationg a5 thelr main soyrce of in
come and those who gg CUSTOm winik as 3 gp onday sowce of jp
ome. This SUMTEY Makes no s 1o evaluate fainess of 1ates
being chargeg

Dara:

Included in this release are statpy vide AR tage Eles ang typical rang
&5 for thase AVEIIZES. The rates and anges in this release arp baseq
on ctual reported daty aid should nop pe viewed a3 official e
ftes. The ranges Provided for each istoim ope ration EICOmpass g
Seast 90 percpny of the reported values, Rates arp Typicadly nflue need
by Tuel costs, <of conditians, topagraphy, field Sre and shape, trad).
ACTICes in an area, and type, age, and wallability of Eliip
ment. Reports were edied to remoye Hems for whic the respong
ent's figures were widely outside the Aange of oy TEspinde nts
feplies. Cenain Rems may have Appeated on 1 fQimstionmaire, by
were nol Summarised due to a0 insutiicie number of IeSpanses,

B who remed g

Custom Rate
omparison

Figure 7;
Wisconsiy REGioNs

Price changes, for machinery, fuel, and tabay shauld be taken jntn
Fecount when using thi 2017 data foy stibsequent yogps

DisTrict AND REGIONAL DaTa:

Beyond datewide figures, AvETages o thie fegonal or dist ey kvl
e included in this felease wilere sl e data was avgilable s
trict breakdowng Tollow the nine Agricubural Statistics districtg used
foutinely by NASS (84 figuine 1}, For TERRnal Dreakiowns, the fgr
cultural Statistics distilets wepp Bouped together based on sl
Eeography ang larming practi 510 form thies Teginns {see figye B
Please tefer jo these figures 1o determine which District oy Aegon
YOui operation falks in




Estimating Machinery Costs

M UNIVERSITY OF MINNESOTA | EXTENSION

le) Costs

MACHINERY cosT ESTIMATES

° F < e d
Ownership (Fix
° L]
0 Depreciation
t
0 Interest (Oppor
6 ( Ta Xe S ) equip.a;nent as. ;vell as uarr;:j:::: .::el:etr:‘nlé?r::::*z?c;hrx r:r:el: ::::::;f :":::’:'::f;““r
and the tombines are Equipped with yield manitors, While machine purchase Prices arg
Included here ang in the Spreadsheet, if Possible | encourage Youto enter your gwn Purchasa
0 Insurance
0 Housing & Mai

by
William £, Lazarus

May 2018

timates of farm machinery oparation costs calculated
via an economic engineering approach, The data are Inténded ta show 4 representative
farming Industry cast for specified machinee and operations,

Prices and the othar Input data in arder to arrive at the Most accurate resyles for yaur own
Situation,

i Interest,

=and a time-related <ost. Depreciation will
be related to use to the extent that Increased annual U3age shortens years of life and/or
reduces salvage value, While not entirely use-related, depreciatian js included along with
Operating expenses and labor costs i the columns lak eled "use-relateg <ostfacra®.

OVERHEAD COSTS: Time-relatad costs are prorated Over 412 yaar economic life except whare
otherwise indicatad. Trade-in valyes are estimated based on American Soclety af Agricultural
Enginsers formulas, Income tax implications are ignored, A housing charge of 77 CENTS per
fquare foot of shelter space needed Per year is made,




Value of Information?

Determining The Cost of Planting: No-Till
d 1,500 Acre Grain Farm — from The Driftless

0 Ten Year Equipment Replacement Plan

0 250 hp Tractor bought new $216,000

0 16 Row Interplant No-Till Planter new $162,000
0 Cost to Plant per Acre?

0 Charge for Custom Work?



Cost of Planting - S/acre

0 Example Farm O Your Farm
- $216,000 Tractor - S Tractor
- $162,000 Planter - S Planter
Cost to Plant? S Cost to Plant? S
Charge for Charge for

Custom Planting? $ Custom Planting? $




Estimating Machinery Costs

Ownership (Fixed) Costs | Operating (Variable) Costs

0 Depreciation 0 Repairs
0 Interest (Opportunity Cost) 0 Maintenance
0 Insurance 0 Fuel

0 Housing & Maint. Facilities O Lubrication
0 Operator Labor



Estimating Machinery Costs

Ownership (Fixed
0 Depreciation
0 Interest (Opport
0 Insurance

0 Housing & Mai

Machinery Costs

achinery and Equipment are major cqsr

Iterms in farm businesses Larger ma.

chines, new technology higher prices for
Parts and new rachinery, and higher ENErgy prices
have all cansed machinery and POWer casts ta rige
in recent years

However, good machinery Managers can control
machinery and POWer costs per acre Making srman
decisions about how 10 acquire machinery when
o trade, and how much CIPACLY to ivest in can
reduce machinery costs 5 much 2 $50 per acre

Estimating Farm Ag Decision Maker

use
The true valye of these costs cannor be known
until the machine s sold or worn gyt But the
Costs can be estimared by making a few asturmp.
Uons about machine life, annual use, and fuel and
labor prices, This Publication contains a worksheer
that ean be used to calenlate costs for 4 Particular
machine or Operation

Owner ship costs (alse called fixed costs) include
depreciation, interest (opp ertunity 031 ), taxes,
insurance, and housing and maintenan ce facilities.

Depreciation
Depreciation is cost resulting from wear, ohsoles-

age value for simlar machines when 1 s traded
or sold. The introductian of new technology or o
major design © may make an older maachine

suddenly obsolete, cansing asharp decling in its
remaning value Byy age 2nd accumulated hours
of use are usually the masy Important factore jn
determi ning the remaining value of 4 mach; ne

IOWA STATE UNIVERSITY

Extension and Ourtreach

File A32¢9

Before an estimane of annuyal depredation cap be
calodated, an econamic life for the machine and a
salvage value at the end of the cconomic life need
10 bespecified The economic life of a machine 4
the number of years over which COSIE are 10 b s
Umated. Itis often Jess than the machines SeTvice
life becanse mosy farmers trade 4 machine for a dif.
ferent one before 1t 1= complet ey worn g A good
tule of thumb is 1o use an economic life of 19 4o 12
Years far raost faryn machinies and 5 15 year lifs for
Fractors, unless you lmaw You will trade sooner

Salvage value is an estimmiate of the sale valyp of the
machine at the end of 1o economic life. ft is the
amount you could expacy 1o Teceve as a trade-in
allowanee, an estimate of the used marker value if
FOU expect to sell the machine outrighy, o zero if
you plan to keep the machine umil jy g WOrn out

Estirates of the remaining value of tractors and
other classes of farr, Machines & a perceny of new
list price arelisted in Tables 1o and 1b. Note thar
for ractors, cambin es and forage harvesters the
mumber of hougs of mnal use iz alsp considerad
when ssumating the reman Ing value The factors
were developed frog, published repons of used
equipment suction valyes, and are estimates of
the average “as.is" value of & class of machines i
average mechani cal condition at the farm. A ctyal
riarket value will vary from these valyes depend.
ing on the condition of the machine, the current
market for peyw machines, and locaf preferences or
dislikes for cerrain models

The approprise values in Table | should be my).
tplied by the cyrrens list price of o replacernen
machine of equivalent sire and 1¥Pe, even if the
actual machine was or will be purchased for less
than list price

An example problem will be used throughog
this publication to illustrate the calculations. The
exampleisa 180-pTQ harsepower diese) Uacter
with a list price of $200,000. Dealer discounts are
assumed to reduce the atual purchase price 1o
$180,000 4pn economic bfe of 15 years i selected

PM 710 Revised May 2015

le) Costs
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Estimating Fayy Machinery

Costs

%ﬂ@sﬂ.@r}ﬂimatfns_F_ar_nz_M_:-'zhm:rLEOiti-_E_?f_amP'e_

° F i xe Information T Tractoror . ——
n e rs h I p Povar unit oF attach mant
O W T80hp. Tractor 25 oot Chisal Plow
Maching
. . A Current ligt price of 3 c-:amparablerepracernem machine 3 Q_UG{DDQ 3 4Q,QQQ_
D e re C I at I O n B. Purchase Price or current usedvalua of the machine $_180,000 $ 16000
6 p C. Accumulareq hours to date zerafor a naw maching) 0 b 600 g
D. Economic life, yaars of Ownership remaining 15 vr - a e
E Interast rate, % [cost of capital - inflation] 3 o 5 o
I te re St (O p p O r F. Field Capacity, acras/hr or tonsthr, * 1 acthr.
n G. Annual use, hours . )
For implement [Annual use, 'J_'IDL'iacresa’F] 400 p, 100 gy

H. Engine or pTO hor sepowwer
| Fuel price

0 Insurance

Estimating ovmarship costs
J. Remaining value [% from Tablg 1 XA] 23

3% $ 12400
. & M a K. Total depresiation (g . ) $ 3600
O u S I n L Capital Fecovery factor {from Tabie 2) 155
M. Capital recovery [(K x L)+(Ex J)} $ 1978
N. Taxes, Insurance, ang hnusmgfom X(B+ayy 2] 3 14
Q. Tatal ownership cost per yaar [M + N] 3 1320 _
] Own&rsnlp costihour [0} Gl 3 _1aa

Estinating operating costs

Q. Total 3ccumulated hoyrs at end of life
lloxG)iq) 8000 4. 1400 .

R. From Table 3, current repair % and 9% at end of

curent &nd of e carmat &6 O i
lite 0 % B % 4 % 45 %
£ Total Iccumulated repairs
[t% end of lite .9 current) x a) $_ 50,000 $_ 12,400
TA\rerage repair costihoyr ) )
[Sia-¢p $ am 31880
U. Fuel -:osrmourfl.‘udrfdlesen or 0.08 |_'ga$o|‘me]xfo} 3 26m
V. Lubrication co:«fhour[O‘.lExL'] 3 4m
W. Labor costhour 11 xwagerates 15 00 _shr) 1,- _1;5,;,_ &
X Total operating costthour [TeU vy Wi 3 5580 g 1550
Estimating total machinary costs
Y. Total costhoyr P +x) $ G684 $ 2a7n
Z Total cost/hour for ractor ang implement combinad 3 125.24

Total costfacre orton [Z1F] 3 1n.3s

* Average hourly work rates for many farm machings are listad in AgDM File A3.24_E Mmating Fiald ¢
(Prdeag.
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Worksheet for Estimating Farm Machinery Costs

Information

Machine

A. Current list price of a comparable replacement machine
B. Purchase price or current used value of the machine
C. Accumulated hours to date (zero for a new machine)
D. Economic life, years of ownership remaining

E. Interest rate, % [cost of capital - inflation]

F. Field capacity, acres/hr. or tons/hr. *

G. Annual use, hours
For implement [Annual use, _______acres/F]

H. Engine or PTO horsepower
I. Fuel price

Estimating ownership costs
J. Remaining value [% from Table 1 x A] %

©“

Tractor or
power unit

180-hp. Tractor

hr.

yr.
%

Implement
or attachment

25-foot Chisel Plow

hr.

9%
Jhr.

hr.

K. Total depreciation [B - J]

L. Capital recovery factor (from Table 2)

M. Capital recovery [(K x L) + (E x J})]

N. Taxes, insurance, and housing [0.01 x ((B + J) / 2)]
0. Total ownership cost per year [M + N]

P. Ownership cost/hour [0/ G]

Estimating operating costs

Q. Total accumulated hours at end of life
[(D x G) + C]

R. From Table 3, current repair % and % atend of .
life %

©“

® B N B

end of life

hr.

Y%

current

%

“

R O

hr.
end of life

%

S. Total accumulated repairs
[(% end of life -% current) x A]

T. Average repair cost/hour
[S/(Q-C)

U. Fuel cost/hour [.044 (diesel) or 0.06 (gasoline) x H x 1]
V. Lubrication cost/hour [0.15 x U]

W. Labor cost/hour [1.1 x wagerate$___
X. Total operating cost/hour [T+ U + V + W]

Estimating total machinery costs

Y. Total cost/hour [P + X]

Z. Total cost/hour for tractor and implement combined
Total cost/acre or ton [Z/ F]

“ B B B

* Average hourly work rates for many farm machines are listed in AgDM File A3-24,

(PM 696).

timating Field Capacit

f Farm Machin:
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Worksheet for Estimating Farm Machinery Costs

Information Tractor or
power unit

250-hp. Tractor

Machine

A. Current list price of a comparable replacement machine $ 240,000

B. Purchase price or current used value of the machine $ 216,000

C. Accumulated hours to date (zero for a new machine) 0 he
D. Economic life, years of ownership remaining 10 yr.
E. Interest rate, % [cost of capital - inflation] 3 9

F. Field capacity, acres/hr. or tons/hr. *
G. Annual use, hours

For implement [Annual use, _1,500 acres/F]16.8 a 200 hr.
H. Engine or PTO horsepower 250 hp.
I. Fuel price $ 2.83 /gal

1,500 acres
16.8 a/hr

=89.3 hrs/year

Implement
or attachment

16-row NT Planter

$ 180,000

$ 162,000

e B

= 10 yr.

SR,
16.8a ./hr.

s 00y



Estimating ownership costs

J. Remaining value [% from Table 1 x A]
K. Total depreciation [B - J]

L. Capital recovery factor (from Table 2)
M. Capital recovery [(K x L) + (E x J)]

N. Taxes, insurance, and housing [0.01 x ((B + J) / 2)]
O. Total ownership cost per year [M + N]

P. Ownership cost/hour [0/ G]

33 %

$

& & NH &H

79,200

40 %

136,800

117

18,382
1,476

19,858

99.29/hr

$

o N 9 W

72,000

90,000

117

12,690
1,170

13,860

154.00/hr



Page 2 Estimating Farm Machinery Costs

Table 1a. Remaining salvage value as percent of new list price.

Combine, Forage
30-79 hp Tractor 80-149 hp Tractor 150+ hp Tractor Harvestor

Annual Hours 200 400 600 200 400 600 200 400 600 100 300 500

Age

1 65%  60% 56% | 69% 68% 68% | 69% 67% 66% | 79%  69%  63%
2 59%  54% 50% | 62%  62% 61% | 61% 59% 58% | 67% 58%  52%
3 54%  49% 46% | 57% 57% 56% | 55% 54% 52% | 59% 50%  45%
4 51%  46%  43% | 53% 53% 52% | 51% 49%  48% | 52%  44%  39%
5 48%  43%  40% | 50%  49%  49% | 47% 45%  44% | 47%  39%  34%
6 45%  40%  37% | 47%  46%  48% | 43%  42% 4% | 42%  35%  30%
7 42%  38% 35% | 44% 44%  43% | 40% 39%  38% | 38% 31% 27%
8 40%  36% 33% | 42% 4% 41% | 38% 36% 35% | 35% 28%  24%
9 38% 34% 31% | 40%  39% 39% | 35% 34% 33% | 31% 25% 21%
10 36%  32% 30% | 38% 37% 37% ((33%) 32% 31% | 28%  23%  19%
1 35% 31% 28% | 36% 35% 35% | 31% 30% 29% | 26% 20% 17%
12 33% 29% 27% | 34% 34% 33% | 29% 28% 27% | 23% 18%  15%
13 32%  28% 25% | 33%  32% 32% | 27% 26% 25% | 21% 16%  13%
14 30% 27% 24% | 31%  31% 30% | 25% 24% 24% | 19%  14%  12%
15 29%  25%  23% | 30%  29%  29% | 24% 22% | 17%  13%  10%
16 28%  24%  22% | 28% 28% 27% | 22% 21% 21% | 16% 1% 9%
17 26%  23% 21% | 27% 27% 26% | 21% 20% 19% | 14%  10% 8%
18 25%  22% 20% | 26% 25% 25% | 20% 19% 18% | 13% 9% 7%
19 24%  21%  19% | 25%  24% 24% | 19% 18% 17% | M1% 8% 6%
20 23%  20% 18% | 24%  23% 23% | 17% 17% 16% | 10% 7% 5%




Table 1b. Remaining salvage value as percent of new list price.

Machine Other Planter, Mower, Swather,

Age Plows Tillage Drill, Sprayer Chopper Baler Rake Vehicle Other
1 47% 61% 65% 47% 56% 49% 42% 69%
2 44% 54% 60% 44% 50% 44% 39% 62%
3 42% 49% 56% 41% 46% 40% 36% 56%
4 40% 45% 53% 39% 42% 37% 34% 52%
5 39% 42% 50% 37% 39% 35% 33% 48%
6 38% 39% 48% 35% 37% 32% 31% 45%
7 36% 36% 46% 33% 34% 30% 30% 42%
8 35% 34% 44% 32% 32% 28% 29% 40%
9 34% 31% 42% 31% 30% 27% 27% 37%
10 33% 30% 30% 28% 25% 26% 35%
1 32% 28% 39% 28% 27% 24% 25% 33%
12 32% 26% 38% 27% 25% 23% 24% 31%
13 31% 24% 36% 26% 24% 21% 24% 29%
14 30% 23% 35% 26% 22% 20% 23% 28%
15 29% 22% 34% 25% 21% 19% 22% 26%
16 29% 20% 33% 24% 20% 18% 21% 25%
17 28% 19% 32% 23% 19% 17% 20% 24%
18 27% 18% 30% 22% 18% 16% 20% 22%
19 27% 17% 29% 22% 17% 16% 19% 21%
20 26% 16% 29% 21% 16% 15% 19% 20%

Source: American Society of Agricultural and Biological Engineers.




Estimating ownership costs  $240,000 x .33 =$79,200 ~__ $180,000 x 40 = $72,000

J. Remaining value [% from Table 1 x A] 33% $ 79,200 40% $ 72,000
K. Total depreciation [B - J] $ 136,800 $ 90,000
L. Capital recovery factor (from Table 2) 117 117
M. Capital recovery [(K x L) + (E x J)] $ 18,382 $ 12,690
N. Taxes, insurance, and housing [0.01 x ((B + J) / 2)] $ 1,476 $ 1,170
O. Total ownership cost per year [M + N] $ 19,858 $ 13,860
P. Ownership cost/hour [0/ G] $ 99.29/hr $  154.00/hr



Estimating ownership costs

J. Remaining value [% from Table 1 x A]

K. Total depreciation [B - J]

L. Capital recovery factor (from Table 2)

M. Capital recovery [(K x L) + (E x J)]

N. Taxes, insurance, and housing [0.01 x ((B + J) / 2)]
O. Total ownership cost per year [M + N]

P. Ownership cost/hour [0/ G]

$240,000 x .33 = $79,200 =

$

79,200

$180,000 x .40 = $72,000
Fos
40% $ 72,000

$216,000 - $79,200= ——> $ 136,800

117

18,382
1,476

19,858

_99.29/hr

$ 90,000

12,690
1,170
13,860

154.00/hr

r & & h

$162,000 - $72,000 = $90,000



Table 2. Capital recovery factors.

Int.

rate 2% 3% 4% 5% 6% 7% 8% 9% 10% 1% 12% 13% 14% 15%
Years
1 1.020 1030 1.040 1050 1060 1070 1.080 1090 1.100 110 1120 1130 1.140 1.150
2 0515 0523 0530 0538 0545 0553 0561 0568 0576 0584 0592 0599 0607 0615
3 0.347 0354 0.360 0367 0374 0381 0388 039 0402 0409 0416 0424 0431 0438
4 0.263 0269 0275 0.282 0.289 0205 0302 0309 0315 0.322 0329 0.336 0.343 0.350
5 0.212 0218 0.225 0.231 0.237 0244 0250 0257 0264 0271 0277 0.284 0.291 0.298
B 0.179 0185 0.191 0.197 0.203 0210 0216 0223 0230 0236 0.243 0250 0.257 0264
7 0.155 0.161 0.167 0173 0.179 0186 0.192 0.199 0205 0.212 0.219 0.226 0.233 0.240
8 0.137 0142 0.149 0.155 0.181 0.167 0.174 0181 0.187 0.194 0.201 0.208 0.216 0.223
9 0.123 0128 0.134 0141 0147 0.153 0.160 0.167 0.174 0.181 0.188 0.195 0.202 0.210
10 0.1M 0.123 0.130 0.136 0.142 0.149 0.156 0.163 0.170 0.177 0.184 0.192 0.199
1 0102 0108 0114 0120 0.127 0133 0.140 0147 0.154 0.181 0.168 0176 0.183 0.19
12 0.095 0100 0107 0.113 0119 0.126 0.133 0.140 0.147 0.154 0.161 0.169 0.177 0.184
13 0088 0094 0100 0106 0.113 0120 0127 0134 0.141 0.148 0.156 0.163 0.171 0179
14 0.083 0.089 0095 0.101 0108 0.114 0121 0.128 0.136 0.143 0.151 0.159 0.167 0.175
15 0078 0084 0090|009 | 0.103 0.0 O0M7 0124 0.131 0.139 0.147 0155 0.163 0171
16 0074 0080 0086 0092 0.099 0106 0.113 0.120 0.128 0.136 0.143 0.151 0.160 0.168
17 0.070 0076 0082 0.089 0.095 0.102 0110 0117 0.125 0.132 0.140 0.149 0.157 0.165
18 0.067 0073 0.079 0.08 0.092 0099 0107 0.MM4 0.122 0.130 0.138 0.146 0.155 0.163
19 0064 0070 0076 0.083 0.090 0097 0104 0112 0.120 0.128 0.136 0.144 0.153 0.161
20 0.061 0067 0074 0.080 0.087 0094 0102 0M0 0M7 0126 0.134 0.142 0.151 0.160




$240,000 x .33 = $79,200 = $180,000 x .40 =/$72,000

Estimating ownership costs

J. Remaining value [% from Table 1 x A] 33% $ 79,200 40% $ 72,000

K. Total depreciation [B-J]  $216,000 - $79,200= —— $ 136,800 $ 90,000

L. Capital recovery factor (from Table 2) 117 117

M. Capital recovery [(K x L) + (E x J)] $ 18,382 $ 12,690

N. Taxes, insurance, and housing [0.01 x ((B + J) / 2)] $ $

O. Total ownership cost per year [M + N] 19,858 $

P. Ownership cost/hour [0/ G] 99.29/hr $ 154.00/hr

(590,000 x.117) + (.03 x $72,000)

(5136,800 x .117) + (.03 x $79,200) (510,530) + ($2,160) = $12,690

(516,005.60) + ($2,376) = $18,381.60



$240,000 x .33 = $79,200 = $180,000 x .40 =/$72,000

Estimating ownership costs

J. Remaining value [% from Table 1 x A] 33% $ 79,200 40% $ 72,000
K. Total depreciation [B-J]  $216,000 - $79,200= —— $ 136,800 $ 90,000
L. Capital recovery factor (from Table 2) 117 117
M. Capital recovery [(K x L) + (E x J)] $ 18,382 $ 12,690
N. Taxes, insurance, and housing [0.01 x ((B + J) / 2)] $ 1,476 $ 1,170
O. Total ownership cost per year [M + N] $ /19,858 $ 13,860
P. Ownership cost/hour [0/ G] $ 99.29/hr $ 154.00/hr

Tractor:
Insurance, and housing = .01 x %

.01 x

$216,000 + $79,200
2

01 x §293,200

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



Estimating ownership costs  $240,000 x .33 =$79,200 ~__ $180,000 x40 = $72,000

J. Remaining value [% from Table 1 x A] 33% $ 79,200 40% $ 72,000
K. Total depreciation [B-J]  $216,000 - $79,200= —— $ 136,800 $ 90,000
L. Capital recovery factor (from Table 2) 117 117
M. Capital recovery [(K x L) + (E x J)] $ 18,382 $ 12,690
N. Taxes, insurance, and housing [0.01 x ((B + J) / 2)] $ 1,476 $ 1,170
O. Total ownership cost per year [M + N] $ 19,858 $/ 13,860
P. Ownership cost/hour [0/ G] $ 99.29/hr $  154.00/hr

Planter:
Insurance, and housing = .01 x %

= .01x

$162,000 + $72,000
2

= .01x §23g,000

.01 x $117,000 = $1,170



Estimating ownership costs  $240,000 x .33 =$79,200 ~__ $180,000 x40 = $72,000

J. Remaining value [% from Table 1 x A] 33% $ 79,200 40% $ 72,000
K. Total depreciation [B-J]  $216,000 - $79,200= —— $ 136,800 $ 90,000
L. Capital recovery factor (from Table 2) 117 117
M. Capital recovery [(K x L) + (E x J)] $ 18,382 $ 12,690
N. Taxes, insurance, and housing [0.01 x ((B + J) / 2)] $ 1,476 $ 1,170
O. Total ownership cost per year [M + N] $ 19,858 $ 13,860
P. Ownership cost/hour [0/ G] $ 99.29/hr $ 154.00/hr
219,858/yr =$99.29/hr. 213,860/ yr = $154.00/hr.

200 hrs./yr 90 hrs./yr



Estimating operating costs

Q. Total accumulated hours at end of life
[(D x G) + C] 2,000 hr. 900 .

ir 9
R. From Table 3, current repair % and % at end of _ ... St ot il xivant onndl of Iife

o 0 % 1% 0% 26 %
S. Total accumulated repairs

[(% end of life -% current) x A] $ 2,400 $ 46,800
T. Average repair cost/hour

(S/(Q-Cl) $ 1.20 $ 52.00
U. Fuel cost/hour [.044 (diesel) or 0.06 (gasoline) x H x |] $ 31.13
V. Lubrication cost/hour [0.15 x U] $ 4.67
W. Labor cost/hour [1.1 x wagerate $_____ /hr.] $ 30.80 —
X. Total operating cost/hour [T+ U +V + W] $ 67.90 $ 52.00



Estimating Farm Machinery Costs

Page 11

Worksheet for Estimating Farm Machinery Costs

Information Tractor or
power unit

250-hp. Tractor

Machine

A. Current list price of a comparable replacement machine $ 240,000

B. Purchase price or current used value of the machine $ 216,000

C. Accumulated hours to date (zero for a new machine) 0 he
D. Economic life, years of ownership remaining 10 yr.
E. Interest rate, % [cost of capital - inflation] 3 9

F. Field capacity, acres/hr. or tons/hr. *

G. Annual use, hours
For implement [Annual use, _1,500 acres/F]16.8 a 200 hr

H. Engine or PTO horsepower 250 hp.
I. Fuel price $ 2.83 /gal

Implement
or attachment

16-row NT Planter

$ 180,000
$ 162,000
e B
10 yr.
SR,
16.8a ./hr.

s 00y



Estimating operating costs
Q. Total accumulated hours at end of life

[(D x G) + C] (10 yrs x 200 hrs./yr) + 0 (used hrs.) =

R. From Table 3, current repair % and % at end
life

S. Total accumulated repairs
[(% end of life -% current) x A]

T. Average repair cost/hour
[S/(Q-C)]

U. Fuel cost/hour [.044 (diesel) or 0.06 (gasolin
V. Lubrication cost/hour [0.15 x U]

W. Labor cost/hour [1.1 x wagerate $___
X. Total operating cost/hour [T+ U + V + W]

Of current

)N

e) x Hxl]

2000 . 10x90=_ 900
end of life current end of life
1% 0% o a20%
2,400 $ 46,800
1.20 $ 52.00
31.13
4.67
30.80 . S—
67.80 E 52.00

9 4 H B




Page 8 Estimating Farm Machine;-:v Costs

Table 3. Accumulated repair costs as a percent of new list price.

Accumulated hours
Type of Machinery

1,000 2,000 3,000 4,000 5000 6000 7000 8000 9,000 10,000
Two-wheel drive tractor % ; 6% "%  18% 34%  45%  57%  70%
Four-wheel drive tractor Q%) 3% 5% 8% 1% 15%  19% 2% 30%

200 400 600 800 1,000 1,200 1400 1600 1800 2000

Moldboard plow 2% 6% 12% 19% 29% 409 53% 68% 84% 101%
Heavy-duty disk 1% 4% 8% 12% 18% 25% 32% 40% 49% 58%
Tandem disk 1% 4% 8% 12% 18% 25% 32% 40% 49% 58%
Chisel plow 3% 8% 14% 20% 28% 36% 45% 54% 64% 74%
Field cultivator 3% 7% 13% 20% 27% 35% 43% 52% 61% 71%
Harrow 3% 7% 13% 20% 27% 35% 43% 52% 51% 1%
Roller-packer, mulcher 2% 5% 8% 12% 16% 20% 25% 29% 34% 39%
Rotary hoe 29% 6% 1% 17% 23% 0% a7% 44% 52% 61%
Row crop cultivator 0% 2% 6% 10% 17 % 25% 36% 48% 62% 78%

200 400 600 800 1,000 1,200 1400 1600 1800 2,000
Combine heads 0% 2% 4% 8% 14% 21% 30% 41% 5% 699
Potato harvester 2% 5% 9% 14% 19% 25% 30% 37% 43% 50%
Mower-conditioner 1% 4% 2% 13% 18% 24% 31% 38% 46% 55%
Mower-conditioner {rotary] 1% 3% 6% 10% 16% 23% 31% MN% 52% 647
Rake 2% 5% 8% 12% 17% 22% 27% 33% 39% 45%
Rectangular baler 1% A% 9% 15% 23% 32% 42% 54% 656% 80%
Large square haler 1% 2% 4% 7% 10% 14% 18% 23% 29% 35%
Forage harvester {pull} 1% 3% 7% 10% 15% 20% 26% 32% 38% 45%,

300 600 900 1,200 1,500 1,800 2,100 2,400 2,700 3,000
Forage harvester (SP) 0% 1% 2% 4% 7% 10% 13% 17% 22% 27%
Combine (SP) 0% 1% 2% 4%, 6% 9% 12% 16% 20% 25%
Windrower (SP) 1% 2% 5% 9% 14% 19% 26% 35% 44% 54%
Cotton picker {SP) 1% 4% 9% 15% 23% 32% 42% 53% B6% 79%

100 200 300 400 500 600 700 800 900 1.000
Mower (sickle) 1% 3% 6% 10% 14% 19% 25% 31% 38% 46%
Mower (rotary) 0% 2% 4% 7% 1% 16% 22% 28% 36% 44%,
Large round baler 1% 2% 5% 8% 12% 17% 23% 287 36% 43%
Sugar beet harvester 3% 7% 12% 18% 24% 30% 37% 44% 51% 59%
Rotary tiller A 1% 2% 8% a9, 13% 18% 23% 92, 36%
Row crop planter 1% 3% 5% 7% 1% 15% 20% 32%
Grain drill 0% 1% 3% 5% 7% 1M% 15% 20% 6% 32%

Fertilizer spreader 3% 8% 13% 19% 26% 32% 40% 47% 55% 63%



Estimating operating costs
Q. Total accumulated hours at end of life

[(D x G) + C] (10 yrs x 200 hrs./yr) + 0 (used hrs.) = 2,000 . 10 x 90 = 900 hr
R. From Table 3, current repair % and % atend of _, .. sieh-of il Bk and of Iits
o 0 % 1% 0% 26 %

S. Total accumulated repairs
[(% end of life -% current) x A] (.01 -.00) x $240,000 = $ 2,400 .26 x $180,000 = $ 46,800

T. Average repair cost/hour

[S/(Q-C) $ 1.20 $ 52.00
U. Fuel cost/hour [.044 (diesel) or 0.06 (gasoline) x H x I] $ 31.13
V. Lubrication cost/hour [0.15 x U] $ 4.67
W. Labor cost/hour [1.1 x wagerate $___ /hr.] $ 30.80 D —
X. Total operating cost/hour [T+ U +V + W] $ 67.80 $ 52.00



Tractor:
Average Repair Cost/Hour

Planter:
Average Repair Cost/Hour

Estimating operating costs

Q. Total accumulated hours at end of life

[(D x G) + C] (10 yrs x 200 hrs./yr) + 0 (used hrs.) =
R. From Table 3, current repair % and % atend of _, ..

life 0 %
S. Total accumulated repairs

[(% end of life -% current) x A] (.01 -.00) x $240,000 =

T. Average repair cost/hour
[S/(Q-C)]

U. Fuel cost/hour [.044 (diesel) or 0.06 (gasoline) x H x 1]
V. Lubrication cost/hour [0.15 x U]

W. Labor cost/hour [1.1 x wagerate $___ /hr.]

X. Total operating cost/hour [T+ U + V + W]

$

.o . O & B

2,000

end of life

1

$2,400/(2,000 — 0) = $2,400/2,000hrs. = $1.20/hr.

$46,800/(900 — 0) = $46,800/900hrs. = $52.00/hr.

hr. 10 x 90 =

current

% 0 %

2,400

1.20

31.13

30.80

67.80

.26 x $180,000 = $

$

4.67

$

900 .

end of life

SSs ey L3,

46,800

52.00

52.00



Estimating operating costs
Q. Total accumulated hours at end of life

[(D x G) + C] (10 yrs x 200 hrs./yr) + 0 (used hrs.) = 2,000 10 x 90 = 900 .
R. From Table 3, current repair % and % atend of _, .. sieh-of il Bk and of Iits
o _ 0% 1% 0% 26 %

S. Total accumulated repairs
[(% end of life -% current) x A] (.01 -.00) x $240,000 = $ 2,400 .26 x $180,000 = $ 46,800

T. Average repair cost/hour

[S/(Q-C) $ 1.20 $ 52.00
U. Fuel cost/hour [.044 (diesel) or 0.06 (gasoline) x H x [] $ 31.13
V. Lubrication cost/hour [0.15 x U] $ 4.67
W. Labor cost/hour [1.1 x wagerate$__ /hr.] $ 30.80 €
X. Total operating cost/hour [T+ U +V + W] $ 67.80 $ 52.00

Fuel Cost/Hour = .044 x 250 x $2.83/gal = $31.13/hr.
Lubrication Cost/Hour = 0.15 x $31.13/hr. = $4.67



Estimating operating costs
Q. Total accumulated hours at end of life

[(D x G) + C] (10 yrs x 200 hrs./yr) + 0 (used hrs.) = 2,000 . 10 x 90 = 900 hr
R. From Table 3, current repair % and % atend of _, .. sieh-of il Bk and of Iits
o 0 % 1% 0% 26 %

S. Total accumulated repairs
[(% end of life -% current) x A] (.01 -.00) x $240,000 = $ 2,400 .26 x $180,000 = $ 46,800

T. Average repair cost/hour

[S/(Q-C) $ 1.20 $ 52.00
U. Fuel cost/hour [.044 (diesel) or 0.06 (gasoline) x H x I] $ 31.13
V. Lubrication cost/hour [0.15 x U] $ 4.67
W. Labor cost/hour [1.1 x wage rate $_____ 28 /hr.] $ 30.80 D —

X. Total operating cost/hour [T+ U +V + W] $ 67.80/hr $ 52.00/hr



Ownership Cost P = $99.29/hr $154.00/hr
Estimating total machinery costs Operating Cost X = 67.80 52.00
Y. Total cost/hour [P + X] $ 167.09/hr $ 206.00/hr
Z. Total cost/hour for tractor and implement combined $ 373.09/hr
Total cost/acre or ton [Z/ F] $

* Average hourly work rates for many farm machines are listed in AgDM File A3-24, Estimating Field Capacity of Farm Machines
(PM 696).




Estimating total machinery costs

Y. Total cost/hour [P + X] $ 167.00/hr $ 206.00/hr
Z. Total cost/hour for tractor and implement combined $ 373/hr

Total cost/acre orton [Z/F] $373/hr + 16.8 acres/hr = $22.20/a $ 22/acre

* Average hourly work rates for many farm machines are listed in AgDM File A3-24, Estimating Field Capacity of Farm Machines
(PM 696).




Machinery Costs

Custom Minnesota Actual

Rate Cost Cost
Guide Estimate Analysis
Fall Chisel Plowing $16 $16
Spring Field Cult. (2x) S30 $19
Conventional Planter $18 $17

No-Till Planter S19 S22



Machinery Costs

Custom Minnesota Actual

Rate Cost Cost
Guide Estimate Analysis
Fall Chisel Plowing S16 S16
Spring Field Cult. (2x) S30 $19

Conventional Planter $18 .“W
To Compare Conventional to No-ti

No-Till Planter S19 S22



Corn/Bean Rotation

6 Yield History Crop Insurance 10 year APH
6 Income $350/bu (ave. cash price 2019)

0 Expenses
Inputs

MN Cost
Estimate

0
0

Qx Qx Qx Qx Qx

Seed ($256 rrerwes ($3.20/k))

Fertilizer-Nitrogen (ibs. of N/acre, $.38/lb.)
-P205(3.44/1b) K20($.29/1b) SO4($.28/1b.)

Herbicide (two pass)

Insecticide (S20)

Fungicide w/application ($32)

Crop Insurance

Operating Loan Interest

Equipment (Custom Rates Inc. Labor) & Buildings

d

Qx Qx Qx Qx Qx Ox Ox Ox

Tillage (fall chisel, Spr. Field Cult. (2x))
Planting, Operator, Fuel (conventional)
Fertilizing

Spraying

Hvst,Cart,Fuel,Hndlg

Drying 8 pts, $.03/pt

Storage $.02/bu 6 mo.

Trucking S.16/bu

Miscellaneous

Land Charge (rent)

d

Labor

d

Opportunity Cost, Loan, Taxes, Ins.

1.0 Hour @ $28/hr.

Management

d

6% of gross revenue

Total Expenses
0 NetReturn

Breakeven Cost/bu.

150 bu.
$525

- 241
S 96 30k
46 120 Ibs.

39 55p 40K 125
26

24
10

-214
35
S 17

18
52
36

18
24

- 145

($135)

$4.40/bu

Corn 2019

175 bu.

$613

-253

S 96 30k
46 120 Ibs.
49 70P 50K 125

26

=74

($ 105)

$4.10

200 bu.

$700

-274

$102 32«
53 140Ibs.
54 75p 60K 125

26

28
11

- 245
35
17

18
55
48
24
32
11

- 195

- 28

- 42

-784

($ 84)

$3.92

225 bu. 250 bu.
$788 S875
-330 -341
$109 34K $115 36k
61 1601bs. 61 1601Ibs.
60 85P 65K 125 63 90P 70K 125
26 26
32 32
30 32
12 12
- 261 - 276
35 35
17 17
5 5
18 18
57 58
54 60
27 30
36 40
12 13
- 220 - 245
- 28 - 28
Ly - 53
- 886 -943
($ 98) ($ 68)
$3.94 $3.77



Corn/Bean Rotation

6 Yield History Crop Insurance 10 year APH
6 Income $350/bu (ave. cash price 2019)

0 Expenses

Inputs What C

MN Cost
Estimate

0
0

Qx Qx Qx Qx Qx

Seed ($256 rrerwes ($3.20/k))

Fertilizer-Nitrogen (ibs. of N/acre, $.38/lb.)
-P205(3.44/1b) K20($.29/1b) SO4($.28/1b.)

Herbicide (two pass)

Insecticide (S20)

Fungicide w/application ($32)

Crop Insurance

Operating Loan Interest

Equipment (Custom Rates Inc. Labor) & Buildings

d

Qx Qx Qx Qx Qx Ox Ox Ox

Tillage (fall chisel, Spr. Field Cult. (2x))
Planting, Operator, Fuel (conventional)
Fertilizing

Spraying

Hvst,Cart,Fuel,Hndlg

Drying 8 pts, $.03/pt

Storage $.02/bu 6 mo.

Trucking S.16/bu

Miscellaneous

Land Charge (rent)

d

Labor

d

Opportunity Cost, Loan, Taxes, Ins.

1.0 Hour @ $28/hr.

Management

d

6% of gross revenue

Total Expenses
0 NetReturn

Breakeven Cost/bu.

hanges With

150 bu. 175 bu.
$525 S613
No-Till?
- 241 -253
S 96 30k S 96 30k
46 120 Ibs. 46 120 Ibs.
39 55p 40K 125
26 26
24 26
10 10
-214 - 230
35 35
S 17 17
5 5
18 18
52 54
36 42
18 21
24 28
9 10
- 145 -170
- 28 - 28
- 32 - 37
- 660 -71
($135) ($ 105)
$4.40/bu $4.10

Corn 2019

49 70P 50K 125

200 bu.

$700

-274

$102 32«
53 140Ibs.
54 75p 60K 125

26

28
11

- 245
35
17

18
55
48
24
32
11

- 195

- 28

- 42

-784

($ 84)

$3.92

225 bu. 250 bu.
$788 S875
-330 -341
$109 34K $115 36k
61 1601bs. 61 1601Ibs.
60 85P 65K 125 63 90P 70K 125
26 26
32 32
30 32
12 12
- 261 - 276
35 35
17 17
5 5
18 18
57 58
54 60
27 30
36 40
12 13
- 220 - 245
- 28 - 28
Ly - 53
- 886 -943
($ 98) ($ 68)
$3.94 $3.77



Corn/Bean Rotation Corn 2019

6 Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu.
d Income $350/bu (ave. cash price 2019) $525 |’$613 $700 $788 S$875
0 Expenses ith No-Till*
wit
inputs What Changes - 241 -253 - 274 -330 -341
d Seed ($256 rrerwes ($3.20/k)) S 96 30k S 96 30k $102 32« $109 34K $115 36k
O Fertilizer-Nitrogen (ibs. of N/acre, $.38/Ib.) 46 120 Ibs. 46 120 Ibs. 53 140 Ibs. 61 160bs. 61 160Ibs.
-P205(3.44/1b) K20($.29/1b) SO4($.28/1b.) 39 s55p 40K 125 49 70P 50K 125 54 75p 60K 125 60 85pP 65K 125 63 90pP 70K 125
0 Herbicide (two pass) 26~ 37 26~ 37 26" 37 26~ 37 26~ 37
0 Insecticide ($20)
0 Fungicide w/application ($32) 32 32
d Crop Insurance 24 26 28 30 32
0 Operating Loan Interest 10 10 11 12 12
" Equipment (Custom Rates Inc. Labor) & Buildings -214 -230 - 245 - 261 -276
MN Cost { &  Tillage (fall chisel, Spr. Field Cult. (2x)) 35 35 35 35 35
Estimate d Planting, Operator, Fuel (conventional) SAT 22 AT 22 AT 22 4722 A7 22
0 Fertilizing 5 5 5 5 5
0 Spraying 18 18 18 18 18
0 Huvst,Cart,Fuel,Hndlg 52 54 55 57 58
0 Drying 8 pts, $.03/pt 36 42 48 54 60
0 Storage $.02/bu 6 mo. 18 21 24 27 30
0 Trucking S.16/bu 24 28 32 36 40
d Miscellaneous 9 10 11 12 13
3 Land Charge (rent) - 145 -170 - 195 - 220 - 245
0 Opportunity Cost, Loan, Taxes, Ins.
" Labor - 28 - 28 - 28 - 28 - 28
d 1.0 Hour @ $28/hr.
" Management - 32 - 37 - 42 - 47 - 53
0 6% of gross revenue
- Total Expenses - 660 -71 -784 - 886 -943
0 Net Return ($ 135) ($ 105) ($ 84) ($ 98) ($ 68)

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



Corn/Bean Rotation
6 Yield History Crop Insurance 10 year APH

d Income $350/bu (ave. cash price 2019) $525

0 Expenses

d Seed ($256 rrerwes ($3.20/k)) S 96 30k
O Fertilizer-Nitrogen (ibs. of N/acre, $.38/Ib.) 46 120 Ibs.
-P205(3.44/1b) K20($.29/1b) SO4($.28/1b.) 39 s55p 40K 125
0 Herbicide (two pass) 26737
0 Insecticide ($20)
0 Fungicide w/application ($32)
d Crop Insurance 24
0 Operating Loan Interest 10
" Equipment (Custom Rates Inc. Labor) & Buildings -214
M'\_' Cost "5 Tillage (fall chisel, Spr. Field Cult. (2x)) Depr. & OH 35" 6
Estimate d Planting, Operator, Fuel (conventional) SAT 22
0 Fertilizing 5
d Spraying 18
0 Huvst,Cart,Fuel,Hndlg 52
0 Drying 8 pts, $.03/pt 36
0 Storage $.02/bu 6 mo. 18
0 Trucking S.16/bu 24
d Miscellaneous 9
" Land Charge (rent) - 145
0 Opportunity Cost, Loan, Taxes, Ins.
- Labor - 28
0 1.0 Hour @ $28/hr.
" Management - 32
0 6% of gross revenue
- Total Expenses - 660
0 Net Return ($ 135)

Breakeven Cost/bu.

Inputs What Changes With_

No-Till?
241

$4.40/bu

Corn 2019

150 bu.

175 bu.
$613

-253

S 96 30k

46 120 Ibs.

49 70p 50K 125

26~ 37

26
10

- 230

-71

($ 105)

$4.10

200 bu.
$700

-274
$102 32«
53 140 Ibs.
54 75p 60K 125

=26~ 37

28
11

- 245
3576
AT 22

18
55
48
24
32
11

- 195
- 28
- 42

-784
($ 84)

$3.92

225 bu. 250 bu.

$788 S875
-330 -341
$109 34K $115 36k
61 1601bs. 61 1601Ibs.
60 85P 65K 125 63 90P 70K 125
26~ 37 26~ 37
32 32
30 32
12 12
- 261 - 276
25 6 23" 6
AT 22 AT 22
5 5
18 18
57 58
54 60
27 30
36 40
12 13
-220 - 245
- 28 - 28
- 47 - 53
- 886 -943
($ 98) ($ 68)
$3.94 $3.77



Corn/Bean Rotation

Corn 2019

6 Yield History Crop Insurance 10 year APH 150 bu. 175 bu.
o) Income $350/bu (ave. cash price 2019) $525 |’$613
0 Expenses ith No-Till?
inputs \What Changes Withi o0 253
d Seed ($256 rrerwes ($3.20/k)) S 96 30k S 96 30k
O Fertilizer-Nitrogen (ibs. of N/acre, $.38/Ib.) 46 120 Ibs. 46 120 Ibs.
-P205(3.44/1b) K20($.29/1b) SO4($.28/1b.) 39 s55p 40K 125 49 70P 50K 125
0 Herbicide (two pass) 26737 26~ 37
0 Insecticide ($20)
0 Fungicide w/application ($32)
d Crop Insurance 24 26
0 Operating Loan Interest 10 10
" Equipment (Custom Rates Inc. Labor) & Buildings -214 -230
M'\f Cost 8 Tillage (fall chisel, Spr. Field Cult. (2x)) Depr. & OH 3% 6 %6
Estimate d Planting, Operator, Fuel (conventional) SAT 22 AT 22
d rertiizing Tillage Labor Cost? 5 5
d Spraying 18 18
0 Huvst,Cart,Fuel,Hndlg 52 54
0 Drying 8 pts, $.03/pt 36 42
0 Storage $.02/bu 6 mo. 18 21
0 Trucking S.16/bu 24 28
d Miscellaneous 9 10
" Land Charge (rent) - 145 -170
0 Opportunity Cost, Loan, Taxes, Ins.
" Labor - 28 - 28
d 1.0 Hour @ $28/hr.
" Management - 32 - 37
0 6% of gross revenue
- Total Expenses - 660 -718
0 Net Return ($ 135) ($ 105)
Breakeven Cost/bu. $4.40/bu $4.10

200 bu.
$700

-274
$102 32«
53 140 Ibs.
54 75p 60K 125

=26~ 37

28
11

- 245
3576
AT 22

18
55
48
24
32
11

- 195
- 28
- 42

-784
($ 84)

$3.92

225 bu. 250 bu.

$788 S875
-330 -341
$109 34K $115 36k
61 1601bs. 61 1601Ibs.
60 85P 65K 125 63 90P 70K 125
26~ 37 26~ 37
32 32
30 32
12 12
- 261 - 276
25 6 23" 6
AT 22 AT 22
5 5
18 18
57 58
54 60
27 30
36 40
12 13
-220 - 245
- 28 - 28
- 47 - 53
- 886 -943
($ 98) ($ 68)
$3.94 $3.77



Corn/Bean Rotation

Corn 2019

6 Yield History Crop Insurance 10 year APH 150 bu. 175 bu.
o) Income $350/bu (ave. cash price 2019) $525 ?$613
0 Expenses ith No-Ti“ :
wit
inputs What Changes _241 253
d Seed ($256 rrerwes ($3.20/k)) S 96 30k S 96 30k
O Fertilizer-Nitrogen (ibs. of N/acre, $.38/Ib.) 46 120 Ibs. 46 120 Ibs.
-P205(3.44/1b) K20($.29/1b) SO4($.28/1b.) 39 s55p 40K 125 49 70P 50K 125
0 Herbicide (two pass) 26737 26~ 37
0 Insecticide ($20)
0 Fungicide w/application ($32)
d Crop Insurance 24 26
0 Operating Loan Interest 10 10
" Equipment (Custom Rates Inc. Labor) & Buildings -214 -230
M'\f Cost L5 Tillage (fall chisel, Spr. Field Cult. (2x)) Depr. & OH 35" 6 %6
Estimate d Planting, Operator, Fuel (conventional) SAT 22+6 AT 22+6
d Fertilizing Tlllage LabOI' COSt? 5 5
3 spraving .2 hr x $28 = $5.60 18 18
0 Huvst,Cart,Fuel,Hndlg 52 54
0 Drying 8 pts, $.03/pt 36 42
0 Storage $.02/bu 6 mo. 18 21
0 Trucking S.16/bu 24 28
d Miscellaneous 9 10
" Land Charge (rent) - 145 -170
0 Opportunity Cost, Loan, Taxes, Ins.
- Labor - 28 =428
0 1.0 Hour @ $28/hr.
" Management - 32 - 37
0 6% of gross revenue
- Total Expenses - 660 -71
0 Net Return ($ 135) ($ 105)
Breakeven Cost/bu. $4.40/bu $4.10

200 bu.
$700

-274
$102 32«
53 140 Ibs.
54 75p 60K 125

=26~ 37

28
11

- 245
3576
A7 22+6

18
55
48
24
32
11

- 195
- 28
- 42

-784
($ 84)

$3.92

225 bu. 250 bu.

$788 S875
-330 -341
$109 34K $115 36k
61 1601bs. 61 1601Ibs.
60 85P 65K 125 63 90P 70K 125
26~ 37 26~ 37
32 32
30 32
12 12
- 261 - 276
25 6 23" 6
AT 22+6 A7 22+6
5 5
18 18
57 58
54 60
27 30
36 40
12 13
-220 - 245
- 28 - 28
LT - 53
- 886 -943
($ 98) ($ 68)
$3.94 $3.77



Economics of No-Till

Partial Budget Analysis:

Changing from Conventional Tillage to No-Till

Positives: Negatives:
0 Added Income Due to Change 0 Added Costs Due to Change
0 Reduced Costs Due to Change 0 Reduced Income Due to Change

0 Net Change:




Partial Budget Analysis: CT to NT

Keep Tillage Equipment

Positives:

0 Added Income Due to Change
) =$ 0/a

No change in yield

0 Reduced Costs Due to Change
~ Tillage cost $35 - $6 Depr&OH = $29/a
Total =$29/a

0 Net Change: $29-$22=+$ 7/acre

Negatives:

0 Added Costs Due to Change
" Increased Herbicide Cost =S$11/a
~ Tillage Labor to No-till .2hrx$28 6/a

Increased Planting Cost 5/a
0 Reduced Income Due to Change
No change in yield =$ 0/a
Total =$22/a



Partial Budget Analysis: CT to NT

Keep Tillage Equipment

Positives:

0 Added Income Due to Change
) =$ 0/a

No change in yield

0 Reduced Costs Due to Change
~ Tillage cost $35 - $6 Depr&OH = $29/a
Total =$29/a

0 Net Change: $29-$22=+$ 7/acre

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

Negatives:

0 Added Costs Due to Change
" Increased Herbicide Cost =S$11/a
~ Tillage Labor to No-till .2hrx$28 6/a

Increased Planting Cost 5/a
0 Reduced Income Due to Change
No change in yield =$ 0/a
Total =$22/a



Corn/Bean Rotation
6 Yield History Crop Insurance 10 year APH

d Income $350/bu (ave. cash price 2019) $525

0 Expenses

d Seed ($256 rrerwes ($3.20/k)) S 96 30k
O Fertilizer-Nitrogen (ibs. of N/acre, $.38/Ib.) 46 120 Ibs.
-P205(3.44/1b) K20($.29/1b) SO4($.28/1b.) 39 s55p 40K 125
0 Herbicide (two pass) 26737
0 Insecticide ($20)
0 Fungicide w/application ($32)
d Crop Insurance 24
0 Operating Loan Interest 10
" Equipment (Custom Rates Inc. Labor) & Buildings -214
M'\_' Cost L5 Tillage (fall chisel, Spr. Field Cult. (2x)) Dape-SreTT 35" 6
Estimate d Planting, Operator, Fuel (conventional) SAT 22+6
0 Fertilizing La &b
d Spraying X $ — 18
0 Huvst,Cart,Fuel,Hndlg 52
0 Drying 8 pts, $.03/pt 36
0 Storage $.02/bu 6 mo. 18
0 Trucking S.16/bu 24
d Miscellaneous 9
" Land Charge (rent) - 145
0 Opportunity Cost, Loan, Taxes, Ins.
" Labor - 28
d 1.0 Hour @ $28/hr.
" Management - 32
0 6% of gross revenue
- Total Expenses - 660
0 Net Return ($ 135)
Breakeven Cost/bu. $4.40/bu

Inputs What Changes With_

No-Till?
241

Corn 2019

150 bu.

175 bu.
$613

-253

S 96 30k

46 120 Ibs.

49 70p 50K 125

26~ 37

-71

($ 105)

$4.10

200 bu.
$700

-274
$102 32«
53 140 Ibs.
54 75p 60K 125

=26~ 37

28
11

- 245
3576
A7 22+6

18
55
48
24
32
11

- 195
- 28
- 42

-784
($ 84)

$3.92

225 bu. 250 bu.

$788 S875
-330 -341
$109 34K $115 36k
61 1601bs. 61 1601Ibs.
60 85P 65K 125 63 90P 70K 125
26~ 37 26~ 37
32 32
30 32
12 12
- 261 - 276
25 6 23" 6
AT 22+6 A7 22+6
5 5
18 18
57 58
54 60
27 30
36 40
12 13
-220 - 245
- 28 - 28
LT - 53
- 886 -943
($ 98) ($ 68)
$3.94 $3.77



Corn/Bean Rotation
6 Yield History Crop Insurance 10 year APH

150 bu.

d Income $350/bu (ave. cash price 2019) $525

0 Expenses

Inputs What Changes With_

d Seed ($256 rrerwes ($3.20/k)) S 96 30k
O Fertilizer-Nitrogen (ibs. of N/acre, $.38/Ib.) 46 120 Ibs.
-P205(3.44/1b) K20($.29/1b) SO4($.28/1b.) 39 s55p 40K 125
0 Herbicide (two pass) 26737
0 Insecticide ($20)
0 Fungicide w/application ($32)
d Crop Insurance 24
0 Operating Loan Interest 10
" Equipment (Custom Rates Inc. Labor) & Buildings -214
M'\_' Cost L5 Tillage (fall chisel, Spr. Field Cult. (2x)) DapeeSreTT 35"
Estimate d Planting, Operator, Fuel (conventional) SAT 22 +
0 Fertilizing a &b
d Spraying X $ — 18
0 Huvst,Cart,Fuel,Hndlg 52
0 Drying 8 pts, $.03/pt 36
0 Storage $.02/bu 6 mo. 18
0 Trucking S.16/bu 24
d Miscellaneous 9
" Land Charge (rent) - 145
0 Opportunity Cost, Loan, Taxes, Ins.
" Labor - 28
d 1.0 Hour @ $28/hr.
" Management - 32
0 6% of gross revenue
- Total Expenses - 660
0 Net Return ($ 135)
Breakeven Cost/bu. $4.40/bu

No-Till?
241

Corn 2019

175 bu.

$613

-253

S 96 30k
46 120 Ibs.
49 70P 50K 125

26~ 37

26

10

- 230
35

AT 22+

-71

($ 105)

$4.10

200 bu.

$700

-274

$102 32«
53 140Ibs.
54 75p 60K 125

=26~ 37

28
11

- 245

25
AT 22 ¥

5
18
55
48
24
32
11

- 195
- 28
- 42

-784

($ 84)
$3.92

225 bu. 250 bu.
$788 S875
-330 -341
$109 34K $115 36k
61 1601bs. 61 1601Ibs.
60 85P 65K 125 63 90P 70K 125
26~ 37 26~ 37
32 32
30 32
12 12
- 261 - 276
5 5
18 18
57 58
54 60
27 30
36 40
12 13
-220 - 245
- 28 - 28
g - 53
- 886 -943
($ 98) ($ 68)
$3.94 $3.77



Partial Budget Analysis: CT to NT

Trade-In Tillage Equipment

Positives:

0 Added Income Due to Change
) =$ 0/a

No change in yield

0 Reduced Costs Due to Change
~ Tillage cost $35 - $0 Depr&OH = $35/a
Total =$35/a

0 Net Change: $35-$16 =+ $ 19/acre

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

Negatives:

0 Added Costs Due to Change
" Increased Herbicide Cost =S$11/a
~ Tillage Labor to No-till .2hrx$28 0/a

Increased Planting Cost 5/a
0 Reduced Income Due to Change
No change in yield =$ 0/a
Total =$16/a



Why No-Till...
Farm with

Residue

Take Advantage




LEOPOLD CENTER

FOR SUSTAINABLE AGRICULTURE

Competitive Grant Report E2014-17

Abstract:

Everyone agrees

that soil erosion is
detrimental to lowa
agriculture. This study
attempts to quantify
the effects of erosion
on contemporary crop
yields and gauge the
longer term impact

on the agricultural
economy in the state.

Principal
Investigator:
Richard M. Cruse

Anrmnnmy

Economic impacts of soil erosion
In lowa

What 1s the impact of existing soil erosion rates on crop yield
and subsequent income alterations?

Field measurements of topsoil depth coupled with crop yield
W monitor data were combined to identify the relationship
between topsoil depth and corn yield. From this data, and other
research complementing this study, short- and long-term economic
impacts were estimated.

ECOLOGY

Background

Nearly everyone who travels across lowa sees stark evidence of soil erosion. This 1s
the movement of soil particles by wind or water, especially following spring rains that
fall before the growing crops cover the soil surface. Soil erosion pollutes Towa waters
and 1t likely hurts crop yields. However, there 1s little reliable information about how
much crop yields are reduced and/or the state-level economic impact of erosion on
Towa’s landscape.

Topsoil, the richest soil which has the most favorable effects on crop yield, 1s thinned
by soil erosion. Normally this means water infiltration rates and water holding capacity
are reduced, fertility 1s lowered, and soil health in general suffers. The resulting
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LEOPOLD CENTER

FOR SUSTAINABLE AGRICULTURE

Competitive Grant Report E2014-17

Abstract:

Everyone agrees

that sail erosion is
detrimental to lowa
agriculture. This study
attempts to quantify
the effects of erosion
on contemporary crop

Economic impacts of soil erosion
in lowa

What 1s the impact of existing soil erosion rates on crop yield
and subsequent income alterations?

Field measurements of topsoil depth coupled with crop yield
W monitor data were combined to identify the relationship
between topsoil depth and corn yield. From this data, and other
research complementing this study, short- and long-term economic
impacts were estimated.

ECOLOGY

yields and gauge the
longer t :
on thea
econom

Studied 7 lowa Farms 2007-2013:

Corn-Soybean Ro .
Measured Topsoil in th
Matched Yield Maps and Tops

tations, Similar Tillage
e Fields - 40 Locations |

oil Locations
——EPCT UL o1 U5 1011 O

n each field

Principal
Investigator:
Richard M. Cruse

Anrmnnmy

Topsoil, the richest soil which has the most favorable effects on crop yield, 1s thinned

by soil erosion. Normally this means water infiltration rates and water holding capacity
are reduced, fertility 1s lowered, and soil health in general suffers. The resulting
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Competitive Grant Report E2014-17

Economic impacts of soil erosion
LeororDCENTER 1N lowa

FOR SUSTAINABLE AGRICULTURE

What 1s the impact of existing soil erosion rates on crop yield
Abstract: Q::md subsequent income alterations?
Everyone agrees
that scil erosion is Field measurements of topsoil depth coupled with crop yield
detrimental to lowa W monitor data were combined to identify the relationship
agriculture. This study between topsoil depth and corn yield. From this data, and other
ta;temms ol research complementing this study, short- and long-term economic

e effects of erosion : .

on contemporary crop umpacts were estimated.
yields a -

' 7-2013:
o { srudied 7 lowa Farms 200 e
Yield loss per inch of topsoil lost Was £

econom
Soil loss average of 5.7 ton/acre/year
Soil renewal of .5 ton/acre/year

|/year (Dime=.053)

inch of topsol
p] Net loss of .037 of anin
Princi ] Topsoil, the richest soil which has the most favorable effects on crop yield, is thinned
Investigator: by soil erosion. Normally this means water infiltration rates and water holding capacity
Richard M. Cruse are reduced, fertility 1s lowered, and soil health m general suffers. The resulting

Anrnnnmay i ol ki il el e et Al 1 1 i i a1l e el il ettt



Hi Ted:
| wish | 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 | had better, or more convincing, information.

Richard Cruse
lowa 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?

d
d

Qx Qx

0

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



0 Benefitin WI ranges
from $8.81 to
S6.57/ton

0 S1.21/ton of this is
for Soil Productivity

0 Fairly constant across
WI counties

Paul Mitchell: Agricultural and Applied Economics, UW-Madison I '

Figure 5
Range and distribution of all water-erosion benefit values, by county

S/ton/year

<3
s ke
- B
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Figure 6
Range and distribution of all wind-erosion benefit values, by county

$/ton/year
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+
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Soil Erosion: Farmer Cost

0 Farmer’s direct cost as Soil Productivity Loss = $1.21/ton
0 In 1990 dollars, so convert to current dollars using CPI:
$1.21 x1.79 = $2.17/ton annually

d 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

d Soil erosion costs WI farmers on average about S10/A in
lost productivity each year

Paul Mitchell: Agricultural and Applied Economics, UW-Madison



Cover crops and Soil Loss

0 Continuous corn silage rotation
0 Cover crop (rye) drilled in October

0 Cover crop (rye) aerially applied in
September

0 No-till vs. spring chisel

No-till None 2.1
Aerially-applied 0.1
Drill-seeded 1.1
Chisel plow None 54
Aerially-applied 1.5

Drill-seeded 2.2



Cover crops and Soil Loss

0 Continuous corn silage rotation
0 Cover crop (rye) drilled in October

0 Cover crop (rye) aerially applied in
September

0 No-till vs. spring chisel

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

No-till None 2.1
Aerially-applied 0.1
Drill-seeded 1.1
Chisel plow None 54
Aerially-applied 1.5

Drill-seeded 2.2



Competitive Grant Report E2014-17

Economic impacts of soil erosion
LeororDCENTER 1N lowa

FOR SUSTAINABLE AGRICULTURE

What 1s the impact of existing soil erosion rates on crop yield
Abstract: Q::md subsequent income alterations?
Everyone agrees
that scil erosion is Field measurements of topsoil depth coupled with crop yield
detrimental to lowa W monitor data were combined to identify the relationship
agriculture. This study between topsoil depth and corn yield. From this data, and other
ta;temms ol research complementing this study, short- and long-term economic

e effects of erosion : .

on contemporary crop umpacts were estimated.
yields a -

' 7-2013:
o { srudied 7 lowa Farms 200 e
Yield loss per inch of topsoil lost Was £

econom
Soil loss average of 5.7 ton/acre/year
Soil renewal of .5 ton/acre/year

|/year (Dime=.053)

inch of topsol
p] Net loss of .037 of anin
Princi ] Topsoil, the richest soil which has the most favorable effects on crop yield, is thinned
Investigator: by soil erosion. Normally this means water infiltration rates and water holding capacity
Richard M. Cruse are reduced, fertility 1s lowered, and soil health m general suffers. The resulting
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Cover crops and Soil Loss

0 Continuous corn silage rotation
0 Cover crop (rye) drilled in October

0 Cover crop (rye) aerially applied in
September

0 No-till vs. spring chisel

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

No-till None 2.1
Aerially-applied 0.1
Drill-seeded 1.1
Chisel plow None 54
Aerially-applied 1.5

Drill-seeded 2.2



Why No-Till...

Farm with
Residue




o-Till...

Farm with
Residue

Take Advantage

‘Financial benefit will depend on the specifics of
each farmer, each farm, each field and each year’



Custom work:

Estimating total machinery costs

Y. Total cost/hour [P + X] $ 167.00/hr $ 206.00/hr
Z. Total cost/hour for tractor and implement combined $ 373/hr

Total cost/acre orton [Z/F] $373/hr + 16.8 acres/hr = $22.20/a $ 22/acre

* Average hourly work rates for many farm machines are listed in AgDM File A3-24, Estimating Field Capacity of Farm Machines
(PM 696).




Estimating total machinery costs

Y. Total cost/hour [P + X] $ 167.00/hr $ 206.00/hr
Z. Total cost/hour for tractor and implement combined $ 373/hr
Total cost/acre orton [Z/F] $373/hr + 12 acres/hr = $31.08/a $ 31/acre

* Average hourly work rates for many farm machines are listed in AgDM File A3-24, Estimating Field Capacity of Farm Machines
(PM 696).




16.9a — 12.0a = 4.8acres x $22 = $105.60/hr
12a/hr x $22/a = $264/hr

Estimating total machinery costs
Y. Total cost/hour [P + X] $ 167.00/hr $ 206.00/hr
Z. Total cost/hour for tractor and implement combined $ 373/hr

Total cost/acre orton [Z/F] $373/hr + 12 acres/hr = $31.08/a $ 31/acre

* Average hourly work rates for many farm machines are listed in AgDM File A3-24, Estimating Field Capacity of Farm Machines
(PM 696).




Estimating operating costs
Q. Total accumulated hours at end of life

[(D x G) + C] (10 yrs x 200 hrs./yr) + 0 (used hrs.) = 2,000 . 10 x 90 = 900 hr
R. From Table 3, current repair % and % atend of _, .. sieh-of il Bk and of Iits
o 0% 1% 0% 26 %

S. Total accumulated repairs
[(% end of life -% current) x A] (.01 -.00) x $240,000 = $ 2,400 .26 x $180,000 = $ 46,800

T. Average repair cost/hour

[S/(Q-C) $ 1.20 $ 52.00
U. Fuel cost/hour [.044 (diesel) or 0.06 (gasoline) x H x |] $ 31.13
V. Lubrication cost/hour [0.15 x U] $ 4.67
W. Labor cost/hour [1.1 x wage rate $_____ 28 /hr.] $ 30.80 ——
X. Total operating cost/hour [T+ U + V + W] $ 67.80/hr $ 52.00/hr

Operating Costs = $67.80 + $52.00 = $119.80
$120/hr



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

Estimating total machinery costs
Y. Total cost/hour [P + X] $ 167.00/hr $ 206.00/hr
Z. Total cost/hour for tractor and implement combined $ 373/hr

Total cost/acre orton [Z/F] $373/hr + 12 acres/hr = $31.08/a $ 31/acre

* Average hourly work rates for many farm machines are listed in AgDM File A3-24, Estimating Field Capacity of Farm Machines
(PM 696).




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

lowa Estimating Farm Machinery Costs
https://www.extension.iastate.edu/agdm/crops/html/a3-29.html
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Estimating Machinery Costs

$216,000

OwnershiE SFixed! Costs

0 Depreciation

0 Interest

0 Insurance

0 Housing & Maint. Facilities

Remaining Value = 79,200

Depreciation = $216,000 - $79,200 = $136,800 ) _
+ Interest on Remaining Value (Interest Rate = 3%) }Annual Capital Recovery = $18,382

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

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



Foundation of Wisconsin Soils

Depth of Silt:
Bl 1.8-16 ft.
Bl 2 4-8f1.
Bl 3. 2-4ft.

B 4. 0.5-2ft. /

L1 5. 0-0.5ft.(sandy
with some dunes)

i | 6. Sandy areas

Silt Blown in by Ice Age Winds



Landscape of

“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 Geological and Natural History Survey



7Building BlackiGold Farm Tour, Olmsted. Co. Mﬁ, Noah Fish; Joe Aﬁiquist
ks ¢ A /




Costs, Benefits and the Human Condition

0 A common issue underlying many human
problems

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

exceed costs
A

Costs

Benefits

] How

_ jo?
Much? How Big:

Money

Time How Long?

Paul Mitchell: Agricultural and Applied Economics, UW-Madison



Corn/Bean Rotation Corn 2019

6 Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu.
d Income $350/bu (ave. cash price 2019) $525 $613 $700 $788 S$875
0 Expenses
Inputs -241 -253 -274 -330 -341
d Seed ($256 rrerwes ($3.20/k)) S 96 30k S 96 30k $102 32« $109 34K $115 36k
O Fertilizer-Nitrogen (ibs. of N/acre, $.38/Ib.) 46 120 Ibs. 46 120 Ibs. 53 140 Ibs. 61 160bs. 61 160Ibs.
-P205(3.44/1b) K20($.29/1b) SO4($.28/1b.) 39 s55p 40K 125 49 70P 50K 125 54 75p 60K 125 60 85pP 65K 125 63 90pP 70K 125
0 Herbicide (two pass) 26 26 26 26 26
0 Insecticide ($20)
0 Fungicide w/application ($32) 32 32
d Crop Insurance 24 26 28 30 32
0 Operating Loan Interest 10 10 11 12 12
" Equipment (Custom Rates Inc. Labor) & Buildings -214 -230 - 245 - 261 -276
MN Cost _[ & Tillage (fall chisel, Spr. Field Cult. (2x)) 35 35 35 35 25
Estimate 0 Planting, fuel (conventional) S 17 17 17 17 17
0 Fertilizing 5 5 5 5 5
d Spraying 18 18 18 18 18
0 Huvst,Cart,Fuel,Hndlg 52 54 55 57 58
0 Drying 8 pts, $.03/pt 36 42 48 54 60
0 Storage $.02/bu 6 mo. 18 21 24 27 30
0 Trucking S.16/bu 24 28 32 36 40
d Miscellaneous 9 10 11 12 13
3 Land Charge (rent) - 145 -170 -195 - 220 - 245
0 Opportunity Cost, Loan, Taxes, Ins.
~  Labor - 28 -1/28 =128 =28 - 28
0 1.0 Hour @ $28/hr.
" Management - 32 - 37 - 42 - 47 - 53
0 6% of gross revenue
- Total Expenses - 660 -71 - 784 - 886 -943
0 Net Return ($ 135) ($ 105) ($ 84) ($ 98) ($ 68)

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



Corn/Bean Rotation No-Till

0 Expenses

WI Custom
<

Corn 2019

Rate Guide *

0 Net Return

6 Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu.
d Income $350/bu (ave. cash price 2019) $525 $613 $700 $788 S$875
2?
nges:
Inputs What Chang 241 -253 - 274 -330 -341
d Seed ($256 rrerwes ($3.20/k)) S 96 30k S 96 30k $102 32« $109 34K $115 36k
O Fertilizer-Nitrogen (ibs. of N/acre, $.38/Ib.) 46 120 Ibs. 46 120 Ibs. 53 140 Ibs. 61 160bs. 61 160Ibs.
-P205(3.44/1b) K20($.29/1b) SO4($.28/1b.) 39 s55p 40K 125 49 70P 50K 125 54 75p 60K 125 60 85pP 65K 125 63 90pP 70K 125
0 Herbicide (two pass) 26 26 26 26 26
0 Insecticide ($20)
0 Fungicide w/application ($32) 32 32
d Crop Insurance 24 26 28 30 32
0 Operating Loan Interest 10 10 11 12 12
Equipment (Custom Rates Inc. Labor) & Buildings - 150 -171 - 187 - 203 -219
o Tillage (fall chisel, Spr. Field Cult. (2x))
O Planting, fuel (Conventional) S 18 18 18 18 18
0 Fertilizing 5 5 5 5 5
d Spraying 6 6 6 6 6
d Hvst,Cart,Fuel Hndlg 40 42 44 46 438
0 Drying 8 pts, $.03/pt 36 42 48 54 60
0 Storage $.02/bu 6 mo. 18 21 24 27 30
0 Trucking S.16/bu 24 28 32 36 40
d Miscellaneous 9 10 11 12 13
Land Charge (rent) - 145 -170 -195 - 220 - 245
0 Opportunity Cost, Loan, Taxes, Ins.
Labor - 28 -1/28 =128 =28 - 28
0 1.0 Hour @ $28/hr.
Management - 132 - 37 - 42 - 47 - 53
0 6% of gross revenue
Total Expenses - 596 - 659 - 726 - 828 - 886
($ 71) ($ 4e6) ($ 26) ($ 40) ($ 11)
Breakeven Cost/bu. $3.97/bu $3.77 $3.63 $3.68 $3.54



Corn/Bean Rotation No-Till

Corn 2019

6 Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu.
d Income $350/bu (ave. cash price 2019) $525 $613 $700 $788 S$875
0 Expenses
Inputs -241 -253 -274 -330 -341
d Seed ($256 rrerwes ($3.20/k)) S 96 30k S 96 30k $102 32« $109 34K $115 36k
O Fertilizer-Nitrogen (ibs. of N/acre, $.38/Ib.) 46 120 Ibs. 46 120 Ibs. 53 140 Ibs. 61 160bs. 61 160Ibs.
-P205(3.44/1b) K20($.29/1b) SO4($.28/1b.) 39 s55p 40K 125 49 70P 50K 125 54 75p 60K 125 60 85pP 65K 125 63 90pP 70K 125
0 Herbicide (two pass) 26" 37 26" 37 26" 37 26~ 37 26~ 37
0 Insecticide ($20)
0 Fungicide w/application ($32) 32 32
d Crop Insurance 24 26 28 30 32
0 Operating Loan Interest 10 10 11 12 12
i Equipment (Custom Rates Inc. Labor) & Buildings - 150 -171 - 187 - 203 -219
o Tillage (fall chisel, Spr. Field Cult. (2x)) Depr. & OH 6 6 6 6 6
0 Planting, fuel (no-till) S A8 22 48 22 A8 22 A8 22 A48 22
0 Fertilizing 5 5 5 5 5
d Spraying 6 6 6 6 6
d Hvst,Cart,Fuel Hndlg 40 42 44 46 48
0 Drying 8 pts, $.03/pt 36 42 48 54 60
0 Storage $.02/bu 6 mo. 18 21 24 27 30
0 Trucking S.16/bu 24 28 32 36 40
d Miscellaneous 9 10 11 12 13
3 Land Charge (rent) - 145 -170 - 195 - 220 - 245
0 Opportunity Cost, Loan, Taxes, Ins.
~ Labor - 28 -28 - 28 =28 - 28
0 1.0 Hour @ $28/hr.
" Management - 32 - 37 - 42 - 47 - 53
0 6% of gross revenue
- Total Expenses - 596 - 659 - 726 - 828 - 886
0 Net Return ($ 71) ($ 46) ($ 26) ($ 40) ($ 11)
Breakeven Cost/bu. $3.97/bu $3.77 $3.63 $3.68 $3.54



Corn/Bean Rotation No-Till Gorn 2019

6 Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu.
d Income $350/bu (ave. cash price 2019) $525 $613 $700 $788 S$875
0 Expenses
Inputs - 241 -253 -274 -330 -341
d Seed ($256 rrerwes ($3.20/k)) S 96 30k S 96 30k $102 32« $109 34K $115 36k
O Fertilizer-Nitrogen (ibs. of N/acre, $.38/Ib.) 46 120 Ibs. 46 120 Ibs. 53 140 Ibs. 61 160bs. 61 160Ibs.
-P205(3.44/1b) K20($.29/1b) SO4($.28/1b.) 39 s55p 40K 125 49 70P 50K 125 54 75p 60K 125 60 85pP 65K 125 63 90pP 70K 125
0 Herbicide (two pass) 26~ 37 26" 37 26" 37 26~ 37 26~ 37
0 Insecticide ($20)
0 Fungicide w/application ($32) 32 32
d Crop Insurance 24 26 28 30 32
0 Operating Loan Interest 10 10 11 12 12
i Equipment (Custom Rates Inc. Labor) & Buildings - 150 -171 - 187 - 203 -219
o Tillage (fall chisel, Spr. Field Cult. (2x)) Depr. & OH 6 6 6 6 6
0 Planting, fuel (no-till) S A8 22 48 22 A8 22 A8 22 A48 22
8 rertilizing Tillage Labor Cost? 5 5 5 5 5
d Spraying 6 6 6 6 6
d Hvst,Cart,Fuel Hndlg 40 42 44 46 48
0 Drying 8 pts, $.03/pt 36 42 48 54 60
0 Storage $.02/bu 6 mo. 18 21 24 27 30
0 Trucking S.16/bu 24 28 32 36 40
d Miscellaneous 9 10 11 12 13
3 Land Charge (rent) - 145 -170 -195 - 220 - 245
0 Opportunity Cost, Loan, Taxes, Ins.
- Labor - 28 - 28 - 28 - 28 - 28
d 1.0 Hour @ $28/hr.
" Management - 32 - 37 - 42 - 47 - 53
0 6% of gross revenue
- Total Expenses - 596 - 659 - 726 - 828 - 886
0 Net Return ($ 71) ($ 46) ($ 26) ($ 40) ($ 11)

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



Corn/Bean Rotation No-Till Gorn 2019

6 Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu.
d Income $350/bu (ave. cash price 2019) $525 $613 $700 $788 S$875
0 Expenses
Inputs - 241 -253 -274 -330 -341
d Seed ($256 rrerwes ($3.20/k)) S 96 30k S 96 30k $102 32« $109 34K $115 36k
O Fertilizer-Nitrogen (ibs. of N/acre, $.38/Ib.) 46 120 Ibs. 46 120 Ibs. 53 140 Ibs. 61 160bs. 61 160Ibs.
-P205(3.44/1b) K20($.29/1b) SO4($.28/1b.) 39 s55p 40K 125 49 70P 50K 125 54 75p 60K 125 60 85pP 65K 125 63 90pP 70K 125
0 Herbicide (two pass) 26~ 37 26" 37 26" 37 26~ 37 26~ 37
0 Insecticide ($20)
0 Fungicide w/application ($32) 32 32
d Crop Insurance 24 26 28 30 32
0 Operating Loan Interest 10 10 11 12 12
i Equipment (Custom Rates Inc. Labor) & Buildings - 150 -171 - 187 - 203 -219
o Tillage (fall chisel, Spr. Field Cult. (2x)) Depr. & OH 6 6 6 6 6
0 Planting, fuel (no-till) S A8 22 48 22 A8 22 A8 22 A48 22
8 rertilizing Tillage Labor Cost? 5 5 5 5 5
d Spraying - 6 6 6 6 6
d  Hvst,Cart,Fuel,Hn Ighr x $28 = $5.60 40 42 44 46 48
0 Drying 8 pts, $.03/pt 36 42 48 54 60
0 Storage $.02/bu 6 mo. 18 21 24 27 30
0 Trucking S.16/bu 24 28 32 36 40
d Miscellaneous 9 10 11 12 13
3 Land Charge (rent) - 145 -170 -195 - 220 - 245
0 Opportunity Cost, Loan, Taxes, Ins.
~ Labor - 28 -28 - 28 =28 - 28
0 1.0 Hour @ $28/hr.
" Management - 32 - 37 - 42 - 47 - 53
0 6% of gross revenue
- Total Expenses - 596 - 659 - 726 - 828 - 886
0 Net Return ($ 71) ($ 46) ($ 26) ($ 40) ($ 11)

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



Economics of No-Till?

Partial Budget Analysis:

Conventional Tillage to No-Till

Positives: Negatives:
0 Added Income Due to Change 0 Added Costs Due to Change
0 Reduced Costs Due to Change 0 Reduced Income Due to Change

0 Net Change:




Partial Budget Analysis: CT to NT

Keep Tillage Equipment

Positives:

0 Added Income Due to Change
) =$ 0/a

No change in yield

0 Reduced Costs Due to Change
~ Tillage cost $46 - $6 Depr&OH = $40/a
Total =$40/a

0 Net Change: $40 - $21 = + $19/acre

Negatives:

0 Added Costs Due to Change
" Increased Herbicide Cost =S$11/a
~ Tillage Labor to No-till .2hrx$28 6/a

Increased Planting Cost 4/a
0 Reduced Income Due to Change
No change in yield =$ 0/a
Total =$21/a



Partial Budget Analysis: CT to NT

Keep Tillage Equipment

Positives:

0 Added Income Due to Change
) =$ 0/a

No change in yield

0 Reduced Costs Due to Change
~ Tillage cost $46 - $6 Depr&OH = $40/a
Total =$40/a

0 Net Change: $40 - $21 = + $19/acre

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

Negatives:

0 Added Costs Due to Change
" Increased Herbicide Cost =S$11/a
~ Tillage Labor to No-till .2hrx$28 6/a

Increased Planting Cost 4/a
0 Reduced Income Due to Change
No change in yield =$ 0/a
Total =$21/a



Partial Bud

Trade in Tillage Equipment, Increase Acreage

jet Analysis: CT to NT

(Utilize labor Savings)

Positives:

0 Added Income Due to Change

No change in yield =$ 0/a

0 Reduced Costs Due to Change

Tillage cost $46 - S6 Depr&OH = $46/a
Total =$46/a

0 Net Change: $46 - $15 = + $31/acre

Negatives:

0 Added Costs Due to Change
" Increased Herbicide Cost =S$11/a
Tillage Labor to No-Till .2hrx$28 —6fa
Increased Planting Cost 4/a
0 Reduced Income Due to Change

=$ 0/a
Total =$15/a

No change in yield



Partial Bud

Trade in Tillage Equipment, Increase Acreage

jet Analysis: CT to NT

(Utilize labor Savings)

Positives:

0 Added Income Due to Change

No change in yield =$ 0/a

0 Reduced Costs Due to Change

Tillage cost $46 - S6 Depr&OH = $46/a
Total =$46/a

0 Net Change: $46 - $15 = + $31/acre

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

Negatives:

0 Added Costs Due to Change
" Increased Herbicide Cost =S$11/a
Tillage Labor to No-Till .2hrx$28 —6fa
Increased Planting Cost 4/a
0 Reduced Income Due to Change

=$ 0/a
Total =$15/a

No change in yield



Estimating Machinery Costs

1,500 Acre Grain Farm - 10 yr. Equip. Replacement Cycle
Family Labor-Fixed Family Draw

Ownership (Fixed) Costs Operating (Variable) Costs

0 Depreciation 0 Repairs

0 Interest (Opportunity Cost) 0 Maintenance
0 (Taxes) 0 Fuel

0 Insurance O Lubrication

0 Housing & Maint. Facilities 0 Operator Labor

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




Estimating Machinery Costs

Tractor — 250hp
Ownership (Fixed) Costs

0 Depreciation

0 Interest (Opportunity Cost)

0 (Taxes)

0 Insurance

0 Housing & Maint. Facilities
List Price
Purchase Price
Machine Life
Annual Use

Fuel Price
Labor Rate

e

(
, ré-;, .
TOMEC)]

g

$240,000

$216,000
10 years
200 hours
$2.83/gallon $2.00/9
$28.00/hour



Estimating Machinery Costs

$216,000

OwnershiE SFixed! Costs

0 Depreciation

0 Interest (Opportunity Cost)
0 (Taxes)

0 Insurance

0 Housing & Maint. Facilities 4

Remaining Value = 79,200

Depreciation = $216,000 - $79,200 = $136,800 i _
+ Interest on Remaining Value (Interest Rate = 3%) }Annual Capital Recovery = $18,382
Insurance & Housing = 1% of average value  ==-====emmemmmmmmcmmcmeee oo = 1,476
Total ownership cost/year  $19,858

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



Estimating Machinery Costs

Operating (Variable) Costs
0 Repairs

0 Maintenance

O Fuel

O Lubrication

0 Operator Labor



Estimating Machinery Costs

Oeerating (Variable) Costs
0 Repairs

d Maintenance

0 Fuel
d Lubrication

0 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

Planter — 16 Row Interplant

Ownership (Fixed) Costs Operating (Variable) Costs
0 Depreciation 0 Repairs

0 Interest (Opportunity Cost) 0 Maintenance

0 (Taxes) 0 Fuel

0 Insurance O Lubrication

A Housing & Maint. Facilities 0 Operator Labor

List Price $180,000
Purchase Price $162,000
Machine Life 10 years
Annual Use 90 hours

Planting Rate 16.8 a/hr



Estimating Machinery Costs

$162,000

OwnershiE ‘Fixed! Costs

0 Depreciation 10 years
0 Interest (Opportunity Cost)
0 (Taxes)

0 Insurance

0 Housing & Maint. Facilities 4

Remaining Value = 72,000

+ Interest on Remaining Value (Interest Rate = 3%
Insurance & Housing = 1% of average value --=-=-====mcemmceemmemmceececeeceeeeee = 1,170
Total ownership cost/year $13,860

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

D iation = $162,000 - $72,000 = $90,000 ]
epreciation = $ $ $ } Annual Capital Recovery = $12,690




Estimating Machinery Costs

Oeerating SVariabIez Costs

0 Repairs
d Maintenance

0 Fuel
d Lubrication

0 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 Operating (Variable) Costs
0 Depreciation 0 Repairs

0 Interest (Opportunity Cost) 0 Maintenance

0 (Taxes) 0 Fuel

0 Insurance O Lubrication

0 Housing & Maint. Facilities 0 Operator Labor

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




Estimating Machinery Costs

Ownership (Fixed) Costs Operating (Variable) Costs
0 Depreciation 0 Repairs

0 Interest (Opportunity Cost) 0 Maintenance

0 (Taxes) 0 Fuel

0 Insurance O Lubrication

0 Housing & Maint. Facilities 0 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 Operating (Variable) Costs
0 Depreciation 0 Repairs

0 Interest (Opportunity Cost) 0 Maintenance

0 (Taxes) 0 Fuel

0 Insurance O Lubrication

0 Housing & Maint. Facilities 0 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

6 Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu.
d Income $350/bu (ave. cash price 2019) $525 $613 $700 $788 S$875
0 Expenses
Inputs -241 -253 -274 -330 -341
d Seed ($256 rrerwes ($3.20/k)) S 96 30k S 96 30k $102 32« $109 34K $115 36k
O Fertilizer-Nitrogen (ibs. of N/acre, $.38/Ib.) 46 120 Ibs. 46 120 Ibs. 53 140 Ibs. 61 160bs. 61 160Ibs.
-P205(3.44/1b) K20($.29/1b) SO4($.28/1b.) 39 s55p 40K 125 49 70P 50K 125 54 75p 60K 125 60 85pP 65K 125 63 90pP 70K 125
0 Herbicide (two pass) 26 26 26 26 26
0 Insecticide ($20)
0 Fungicide w/application ($32) 32 32
d Crop Insurance 24 26 28 30 32
0 Operating Loan Interest 10 10 11 12 12
i Equipment (Custom RatesInc. Labor) & Buildings - 226 - 242 - 257 -273 - 288
WI Custom - d Tillage (fall chisel, Spring Field Cultivator (2x)) 46 46 46 46 46
Rate Guide | 8 Planting-Tractor, Operator, fuel (conventional) $ 18 18 18 18 18
0 Fertilizing 5 5 5 5 5
r d Spraying 18 18 18 18 18
A\le' fO 0 Huvst,Cart,Fuel,Hndlg 52 54 55 57 58
S\N \N\ 0 Drying 8 pts, $.03/pt 36 42 48 54 60
0 Storage $.02/bu 6 mo. 18 21 24 27 30
0 Trucking S.16/bu 24 28 32 36 40
d Miscellaneous 9 10 11 12 13
3 Land Charge (rent) - 145 -170 -195 - 220 - 245
0 Opportunity Cost, Loan, Taxes, Ins.
~  Labor - 28 -1/28 =128 =28 - 28
0 1.0 Hour @ $28/hr.
" Management - 32 - 37 - 42 - 47 - 53
0 6% of gross revenue
- Total Expenses - 672 -73 - 796 - 898 - 955
o) Net Return ($147) ($117) (S 96) ($ 110) (S 80)
Breakeven Cost/bu. $4.48/bu $4.17 $3.98 $3.99 $3.82



Corn/Bean Rotation

6 Yield History Crop Insurance 10 year APH
6 Income $350/bu (ave. cash price 2019)

0 Expenses
Inputs

WI Custom
Rate Guide

0
0

Qx Qx Qx Qx Qx

Qx Qx Qx Ox Ox Ox Ox

d

Labor

d

d

Seed ($256 rrerwes ($3.20/k))

Fertilizer-Nitrogen (ibs. of N/acre, $.38/lb.)
-P205(3.44/1b) K20($.29/1b) SO4($.28/1b.)

Herbicide (two pass)

Insecticide (S20)

Fungicide w/application ($32)

Crop Insurance

Operating Loan Interest

Equipment (Custom Rates Inc. Labor) & Buildings

{:

Tillage (fall chisel, Spr. Field Cult. (2x))
Planting, Operator, Fuel (conventional)
Fertilizing

Spraying

Hvst,Cart,Fuel,Hndlg

Drying 8 pts, $.03/pt

Storage $.02/bu 6 mo.

Trucking S.16/bu

Miscellaneous

Land Charge (rent)

Opportunity Cost, Loan, Taxes, Ins.

1.0 Hour @ $28/hr.

Management

6% of gross revenue

Total Expenses

0 Net Return

Breakeven Cost/bu.

150 bu.
$525

- 241
S 96 30k
46 120 Ibs.

39 55p 40K 125
26

24
10

- 226
46
$ 18

18
52
36

18
24

- 145
- 28
- 32

=672
(S 147)

$4.48/bu

Corn 2019

175 bu. 200 bu.

$613 $700
-253 -274
S 96 30k $102 32«
46 120 Ibs. 53 140Ibs.
49 70P 50K 125 54 75p 60K 125
26 26
26 28
10 11
- 242 - 257
46 46
18 18
5 5
18 18
54 55
42 48
21 24
28 32
10 11
-170 -195
- 28 - 28
Ly - 42
-73 - 796
($117) ($ 96)
$4.17 $3.98

225 bu. 250 bu.
S788 S875
-330 -341
$109 34K $115 36k
61 1601bs. 61 1601Ibs.

60 85P 65K 125
26

32
30
12

-273
46

18

5

18

57

54

27

36

12

- 220
- 28
- 47

- 898

($ 110)

$3.99

63 90P 70K 125
26

32
32
12

- 288
46

18

5

18

58

60

30

40

13

- 245
- 28
R 53

-955

($ 80)
$3.82



Corn/Bean Rotation

6 Yield History Crop Insurance 10 year APH
6 Income $350/bu (ave. cash price 2019)

0 Expenses

Inputs What C

WI Custom
Rate Guide

0
0

Qx Qx Qx Qx Qx

Seed ($256 rrerwes ($3.20/k))

Fertilizer-Nitrogen (ibs. of N/acre, $.38/lb.)
-P205(3.44/1b) K20($.29/1b) SO4($.28/1b.)

Herbicide (two pass)

Insecticide (S20)

Fungicide w/application ($32)

Crop Insurance

Operating Loan Interest

Equipment (Custom Rates Inc. Labor) & Buildings

{:

Qx Qx Qx Ox Ox Ox Ox

Tillage (fall chisel, Spr. Field Cult. (2x))
Planting, Operator, Fuel (conventional)
Fertilizing

Spraying

Hvst,Cart,Fuel,Hndlg

Drying 8 pts, $.03/pt

Storage $.02/bu 6 mo.

Trucking S.16/bu

Miscellaneous

Land Charge (rent)

d

Labor

d

Opportunity Cost, Loan, Taxes, Ins.

1.0 Hour @ $28/hr.

Management

d

6% of gross revenue

Total Expenses

0 Net Return

Breakeven Cost/bu.

hanges with

150 bu.
$525

S 96 30k
46 120 Ibs.

39 55p 40K 125
26

24
10

- 226
46
$ 18

18
52
36

18
24

- 145
- 28
- 32

=672
(S 147)

$4.48/bu

No-Till?
241

Corn 2019

175 bu. 200 bu.
S613 $700
-253 -274
S 96 30k $102 32«
46 120 Ibs. 53 140Ibs.
49 70P 50K 125 54 75p 60K 125
26 26
26 28
10 11
- 242 - 257
46 46
18 18
5 5
18 18
54 55
42 48
21 24
28 32
10 11
-170 -195
- 28 - 28
Ly - 42
-73 - 796
($117) ($ 96)
$4.17 $3.98

225 bu. 250 bu.
S788 S875
-330 -341
$109 34K $115 36k
61 1601bs. 61 1601Ibs.

60 85P 65K 125
26

32
30
12

-273
46

18

5

18

57

54

27

36

12

- 220
- 28
- 47

- 898

($ 110)

$3.99

63 90P 70K 125
26

32
32
12

- 288
46

18

5

18

58

60

30

40

13

- 245
- 28
R 53

-955

($ 80)
$3.82



Corn/Bean Rotation No-Till

o Yield

History Crop Insurance 10 year APH

6 Income $350/bu (ave. cash price 2019)
0 Expenses

WI Custom
Rate Guide

Inputs
d Seed ($256 rrerwes ($3.20/k))
O Fertilizer-Nitrogen (ibs. of N/acre, $.38/Ib.)
-P205(3.44/1b) K20($.29/1b) SO4($.28/1b.)

Crop Insurance
Operating Loan Interest

0 Herbicide (two pass)

0 Insecticide ($20)
0 Fungicide w/application ($32)
o}

o}

Equipment (Custom Rates Inc. Labor) & Buildings
{ o Tillage (fall chisel, Spr. Field Cult. (2x))
d Planting, Operator, Fuel (no-till)
Fertilizing
Spraying
Hvst,Cart,Fuel,Hndlg
Drying 8 pts, $.03/pt
Storage $.02/bu 6 mo.
Trucking S.16/bu
Miscellaneous

Qx Qx Qx Ox Ox Ox Ox

Land Charge (rent)

0 Opportunity Cost, Loan, Taxes, Ins.
Labor

d 1.0 Hour @ $28/hr.
Management

0 6% of gross revenue
Total Expenses

0 Net Return

Breakeven Cost/bu.

Corn 2019

150 bu. 175 bu. 200 bu.
$525 $613 $700
- 241 -253 -274
S 96 30k S 96 30k $102 32«
46 120 Ibs. 46 120 Ibs. 53 140Ibs.
39 55p 40K 125 49 70P 50K 125 54 75p 60K 125
26~ 37 26~ 37 26737
24 26 28
10 10 11
-181 -197 -212
46~ 4G A6
S 48719 4819 48719
5 5 5
18 18 18
52 54 55
36 42 48
18 21 24
24 28 32
9 10 11
- 145 -170 -195
- 28 - 28 - 28
- 32 - 37 - 42
- 627 - 685 - 751
($102) (s 72) ($ 51)
$4.18/bu $3.91 $3.76

225 bu. 250 bu.
$788 S875
-330 -341
$109 34K $115 36k

61 1601bs. 61 1601Ibs.
60 85P 65K 125 63 90P 70K 125
26~ 37 26~ 37
32 32
30 32
12 12
- 228 - 243
A5 A
A8 19 A8 19
5 5
18 18
57 58
54 60
27 30
36 40
12 13
- 220 - 245
- 28 - 28
Ly - 53
- 853 -910
($ 65) ($ 35)
$3.79 $3.64



Corn/Bean Rotation No-Till

Corn 2019

6 Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu.
o) Income $350/bu (ave. cash price 2019) $525 $613 $700
0 Expenses
Inputs -241 -253 -274
d Seed ($256 rrerwes ($3.20/k)) S 96 30k S 96 30k $102 32«
O Fertilizer-Nitrogen (ibs. of N/acre, $.38/Ib.) 46 120 Ibs. 46 120 Ibs. 53 140 Ibs.
-P205(3.44/1b) K20($.29/1b) SO4($.28/1b.) 39 s55p 40K 125 49 70P 50K 125 54 75p 60K 125
0 Herbicide (two pass) 26737 26737 26737
0 Insecticide ($20)
0 Fungicide w/application ($32)
d Crop Insurance 24 26 28
0 Operating Loan Interest 10 10 11
" Equipment (Custom Rates Inc. Labor) & Buildings -181 - 197 -212
WI Custom { & Tillage (fall chisel, Spr. Field Cult. (2x)) 34 45 5 46
Rate Guide L& Planting, Operator, Fuel (no-till) ‘\'$ S 18719 4819 48719
0 Fertilizing 5 5 5
d Spraying 18 18 18
0 Huvst,Cart,Fuel,Hndlg 52 54 55
0 Drying 8 pts, $.03/pt 36 42 48
0 Storage $.02/bu 6 mo. 18 21 24
0 Trucking $.16/bu 24 28 32
d Miscellaneous 9 10 11
" Land Charge (rent) - 145 -170 - 195
0 Opportunity Cost, Loan, Taxes, Ins.
~  Labor - 28 -1/28 =128
d 1.0 Hour @ $28/hr.
" Management =32 o7 - 42
0 6% of gross revenue
- Total Expenses - 627 - 685 - 751
0 Net Return ($ 102) ($ 72) ($ 51)
Breakeven Cost/bu. $4.18/bu $3.91 $3.76

225 bu. 250 bu.
$788 S875
-330 -341
$109 34K $115 36k

61 1601bs. 61 1601Ibs.
60 85P 65K 125 63 90P 70K 125
26~ 37 26~ 37
32 32
30 32
12 12
- 228 - 243
A5 A
A8 19 A8 19
5 5
18 18
57 58
54 60
27 30
36 40
12 13
- 220 - 245
- 28 - 28
Ly - 53
- 853 -910
($ 65) ($ 35)
$3.79 $3.64



Economics of No-Till

Comparison of cash, noncash, variable and fixed costs

Nun-::ash‘ l}ﬂf} i Use

reciates

Some tractor depreciation

with Ag€

Cash cost
Variable | Fuel, seed, fertilizer, herbi-
cost cides, equipment repair, and interest
hired labor
Fixed Property tax, insurance,
cost self-employed labor
(Family Living/Family Draw)

ep!, eciation
Some tractor depreciation,

implement depreciation
and interest, land charge

Family Labor (‘skilled’) - $28/hr



Evaluating No-Till

Most
Profitable

production
Insects

and . . :1

diseases -
i Marketin
A 4, g
s

'}ﬂ!“ :

Source: Potash and Phosphate Institute.



What will Change with No-Till?

Revenue = Yield x Price Your COStS

sS€e

- Costs HOW to U
Cash Inputs _
Interest Variable Costs
LECI::ICP 1 ? Bldgs']- Fixed Costs Cost of Prod.
Laabo:-) ; Breakeven Price
Management ]-(Family Living)

= Net Return






Interested in Soil Health?

P




Cover crops and Soil Loss

Chisel Plow 54 ton/a Soil Loss
No-Till 2.1 ton/a Soil Loss

3 . 3 Tons Reduced Soil Loss

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



Cover crops and Soil Loss

Chisel Plow 54 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

Saving in reduced nutrient loss

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



Rye Cover Crop Effects on Soil Quality in No-Till
Corn Silage-Soybean Cropping Systems

Soil Sci. Soc. Am. |. 78:968-976

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

0 At end of 9 years:

0 Organic matter increase from 4.9to0 5.7 %

0 Increased N supply from the soil by 38%

0 Slight yield advantage for corn silage (0.5 to 1 ton/ac)
0 Potential yield increase with soybeans (0-5 bu/ac)



In a Rainstorm

Conventional Tillage No-Till Cover Crop




Estimating Machinery Costs

Ownership (Fixed) Costs Operating (Variable) Costs

0 Depreciation 0 Repairs

0 Interest (Opportunity 0 Maintenance
Cost)(Taxes) d Fuel

0 Insurance O Lubrication

d Housing & Maint. Facilities A QOperator

L

$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:

d Nitrogen: 1000# * $0.50/#N = 5500
8 Phosphorous: 100# * 50.48/#P =5 48
d Potassium: 100# *50.42/#K =S 42
& Sulfur: 100# * $0.50/#S =5 50
d Carbon: 10,000# or 5 ton *$2/Ton =510

Value of 1% SOM Nutrients/Acre = S650

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



Cover crops and Soil Loss

0 Edmund Clay Loam, 4% slope
w0 T =2ton/ac/yr

0 Continuous corn silage
rotation

00 Cover crops (rye) drilled in
October

No-till None 2.1
Aerially-applied 0.1
Drill-seeded 1.1
Chisel plow None >.4
Aerially-applied 1.5

Drill-seeded 2.2



Estimating Machinery Costs

Figure 1. Accumulated repair costs for two-
wheel drive tractor.

% of list price
7 0%
55%
6 0%
£ 5%
5 ()%
45%,
0%,
35%
30%
2 5%
2 (1%
15%
0%,

5%

0%

1,000 2,000 300040005000 6000 7000 8000 9,00010,000
Accumulated hours of use




Corn/Bean Rotation No-Till
d
d
d

d

Corn 2019

Yield History Crop Insurance 10 year APH 150 bu. 175 bu. 200 bu. 225 bu. 250 bu.
Income $350/bu (ave. cash price 2019) $525 $613 $700 $788 S$875
Expenses
Inputs - 241 -253 -274 -330 -341
d Seed ($256 rrerwes ($3.20/k)) S 96 30k S 96 30k $102 32« $109 34K $115 36k
O Fertilizer-Nitrogen (ibs. of N/acre, $.38/Ib.) 46 120 Ibs. 46 120 Ibs. 53 140 Ibs. 61 160bs. 61 160Ibs.
-P205(3.44/1b) K20($.29/1b) SO4($.28/1b.) 39 s55p 40K 125 49 70P 50K 125 54 75p 60K 125 60 85pP 65K 125 63 90pP 70K 125
0 Herbicide (two pass) 26~ 37 26" 37 26" 37 26~ 37 26~ 37
0 Insecticide ($20)
0 Fungicide w/application ($32) 32 32
d Crop Insurance 24 26 28 30 32
0 Operating Loan Interest 10 10 11 12 12
i Equipment (Custom Rates Inc. Labor) & Buildings - 150 -171 - 187 - 203 -219
o Tillage (fall chisel, Spr. Field Cult. (2x)) Depr. & OH 6 6 6 6 6
0 Planting, fuel (no-till) S A8 22 48 22 A8 22 A8 22 A48 22
0 Fertilizing 5 5 5 5 5
d Spraying 6 6 6 6 6
d Hvst,Cart,Fuel Hndlg 40 42 44 46 48
0 Drying 8 pts, $.03/pt 36 42 48 54 60
0 Storage $.02/bu 6 mo. 18 21 24 27 30
0 Trucking S.16/bu 24 28 32 36 40
d Miscellaneous 9 10 11 12 13
3 Land Charge (rent) - 145 -170 -195 - 220 - 245
0 Opportunity Cost, Loan, Taxes, Ins.
3 Labor - 28 34 -28 34 - 28734 - 2834 - 28734
d 1.0Hour @ $28/hr. 1.2 Hours @ $28/hr
" Management - 32 - 37 - 42 - 47 - 53
0 6% of gross revenue
- Total Expenses - 596 - 659 - 726 - 828 - 886
Net Return ($ 71) ($ 46) ($ 26) ($ 40) ($ 11)
Breakeven Cost/bu. $3.97/bu $3.77 $3.63 $3.68 $3.54



Economics of No-Till

Partial Budget Analysis:

Conventional Tillage to No-Till

Several Possible Farm Scenarios:

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



o

£




ime, & Soil:
The Economics
of No-Till;

Ted Bay UW-Extension-Ret



Value of Soil Organic Matter

Assumptions: 2,000,000 pounds soil in top 6 inches
1% organic matter = 20,000#

Nutrients Content:

d Nitrogen: 1000# * $0.50/#N = 5500
8 Phosphorous: 100# * 50.48/#P =5 48
d Potassium: 100# *50.42/#K =S 42
& Sulfur: 100# * $0.50/#S =5 50
d Carbon: 10,000# or 5 ton *$2/Ton =510

Value of 1% SOM Nutrients/Acre = S650

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:

d Nitrogen: 1000# * $0.50/#N = 5500
8 Phosphorous: 100# * 50.48/#P =5 48
d Potassium: 100# *50.42/#K =S 42
& Sulfur: 100# * $0.50/#S =5 50
d Carbon: 10,000# or 5 ton *$2/Ton =510

Value of 1% SOM Nuts./Acre = $S650/20,000#=5.0325/Ib.

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



