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The Willamette Valley is one of the most productive grass seed and win-

ter wheat growing areas of the world. Fertile river basin soils, coupled

with consistently moist and mild fall, winter, and spring months, make the

area ideal for grass and winter wheat growth. The dry summer months permit

grass seed and grain maturation, and they also insure excellent harvest con-

ditions. The valley produces essentially all of the U.S.-grown ryegrass seed,

and the average yields of soft white winter wheat are among the highest in the

nation.

The valley's rainfall patterns and the farming practices used to grow win-

ter wheat and grass seed often lead to excessive soil erosion on the steeper

foothill regions of the valley. Although not as severe as in other areas of

the U.S., long term erosion rates were estimated to be up to 12 tons per acre

1
per year.

The soil is most vulnerable to erosion immediately after fall planting of

both annual ryegrass seed and winter wheat. After planting, the soil is loose

and porous and has no crop or crop residue to hold it. This annual soil loss

not only lowers the quality of the area and fills in ditches and other drain-

age structures with eroded sediment, but also threatens to decrease the long

term soil productivity.

*The authors are respectively Research Assistant, Oregon State University; and
Agricultural Economist with Economic Research Service, Natural Resource Eco-
nomics Division, U.S. Department of Agriculture.

'Erosion, Sediment, and Water Quality in the High Winter Rainfall Zone of the
Northwestern United States. Special Report 602. Agricultural Experiment Sta-

tion, Oregon State University, Corvallis, Oregon. November 1980.
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This decrease in long terni soil productivity will affect the future

profitability of individual farms differently, depending on such factors

as the present topsoil depth of the eroding area and the farmer's planning

horizon. For example, a soil loss of 10 tons per acre will decrease crop

yields more on a shallow topsoil than on a deep topsoil. This yield de-

crease will be more important economically to a farmer planning to farm for

30 more years than it will be for a farmer planning to farm for only 5 more

years.

In an effort to decrease the annual loss of topsoil from the western

foothills of the Willamette Valley, various alternative tillage schemes have

come into practice. This publication presents estimates of the 1982 costs of

producing 1 acre of winter wheat and 1 acre of annual ryegrass seed under these

alternative tillage systems, a conventional tillage program, a soil-conserving

reduced tillage program, and a soil-conserving no-till program. These til-

lage programs were selected as examples of the typical tillage syteins used in

the Willamette Valley.

The conventional tillage program was used as an example of an inversion

tillage system (an inversion system uses a moldboard plow to invert and cover

crop residue). The reduced tillage program is an example of a noninversion

conservation tillage system. This is typical of a tillage system that retains

a crop residue on the surface to protect the soil from erosion.

The no-till program was used as an example of a no-till system in which

the crop is planted directly into the untilled soil. This system represents

those cropping programs that minimize the disturbance of the topsoil. The

study area includes Polk and Benton Counties and portions of Linn, Yamhill,

Marion and Lane counties (figure 1).



Figure 1.--Study area
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Budget Assumptions

The cost budgets for winter wheat and annual ryegrass seed were prepared

under the following assumptions:

1. A farm of 1,200 acres was determined to be a typical size for a
crop farm in the western Willamette Valley. The 1,200 acres in-
clude land owned and rented. The farm size is critical in deter-
mining per-acre ownership costs for machinery.

2. Wheat yields for all tillage systems included in this publication
are 75 bushels per acre. Annual ryegrass seed yields were assumed
to be 16.3 hundred weights per acre for all tillage systems. Yields
were assumed to be the same for all tillage systems (very little re-
search has been done on the effects of different tillage schemes on
yields in the Willamette Valley). A price of $3.90 per bushel was
assumed for winter wheat, and $16.50 per hundred weight was assumed
for annual ryegrass seed.

3. Fertilizer and pesticde requirements for winter wheat were the same
under each tillage scheme. The pesticide requirements for annual
ryegrass seed under the no-till system were higher than the require-
ments under conventional or reduced tillage. The fertilizer require-
ments for annual ryegrass seed were the same under each tillage scheme.
Very little research has been done in the Willamette Valley to deter-
mine the optimal levels of pesticides used under the various conser-
vation tillage systems. Farmers in the valley who have experimented
with various conservation tillage systems for growing winter wheat
have not changed their fertilizer and pesticide programs. Some annual
ryegrass seed growers have increased the use of pesticides under the
no-till program; others have not.

4. Conventional tillage was assumed to be. used every 4 years for weedand
pest control in both the no-till and reduced tillage programs.



5. Machinery costs were based on current purchase prices and hours of
annual use considered appropriate for the 1,200-acre farm.

6. All final returns are returns to land, overhead, risk, and manage-
ment.

Development of the Economic Data

The data used to develop the budgets were derived from various sources.

Oregon State University Extension agents in Polk and Linn Counties provided

much of the production and price data. The cultural practices and crop in-

puts were obtained from informal interviews with area farmers. Costs of pro-

duction inputs were obtained from conversations with suppliers. Machinery

costs were computed using the Revised Oklahoma Budget Generator.2

Explanation of Budgets

Production costs were divided into machine fixed costs, machine variable

costs, operating and service costs, and interest on variable inputs. Machine

fixed costs included depreciation, interest, and insurance on the equipment.

Machine variable costs included repair, fuel, labor, and lubricant for the im-

plement and tractor used to pull the implement.

Operating and service costs included all of the nonniachinery variable

costs, excluding interest, that are associated with growing winter wheat or an-

nual ryegrass seed. Interest on variable factors was calculated at 11 percent

per year for 8 months, the estimated time between the purchases concerned and

the sale of the crop.

Returns are presented as returns to land, overhead, risk, and management.

These returns are shown because it is the landowner who will receive most of

2Kletke, D. D., Operations Manual for the Oklahoma State University Enterprise
Budget Generator. Oklahoma State University Agricultural Experiment Station
Research Report P-719. June 1975.
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the long term benefits of soil conservation. If the farmer owns the land,

land tax must be added as a cost to determine the total cost of production.

If the farmer leases the land, the rent must be added as a cost to deter-

mine the total cost of production, and returns then would be returns to

overhead, risk, and management.

Overhead includes indirect production factors not listed in the bud-

gets, such as machine sheds and storage facilities. Risk is the probability

that a farmer may lose the money invested because net receipts from a crop

is lower than expected.

Winter Wheat Budgets

A winter wheat budget was prepared for the typical farm for conven-

tional tillage, reduced tillage, and no-till systems. Tables 1-3 explain

the sequence of the production activities for winter wheat for each tillage

system. In moving to a reduced tillage system from a conventional tillage

system, an offset disk was added to the machinery complement.

No equipment specifically needed for conventional tillage was dropped

from the machinery complement because it was assumed that conventional til-

lage would occasionally be used for pest and weed control. In preparing the

soil for planting, an offset disk replaced plowing, and one less cultimulehing

was needed for reduced tillage than for conventional tillage.

In moving to a no-till conservation tillage scheme from a conventional

tillage scheme, a grassland drill3 was added to the machinery complement.

3A grassland drill is a medium weight disk drill which plants the seed directly
into the untilled soil. It is less heavy than a shoetype no-till drill.
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Table 1.--Schedule of operations for winter wheat using a conventional
tiliage scheme

Operation Month

Mold Board Plow September

Lime September
Pesticide Application October

Cultimuich 2X October

Drill with fertilizer (10-22-20) October
Spiketooth Harrow October

Slugbait Application December

Pesticide Application January

Fertilize (40-0-0-6) April

Pesticide Application April

S.P. Combine August

Table 2.--Schedule of operations for winter wheat using a reduced tillage
scheme

Operation Month

Offset Disc September

Lime September

Pesticide Application October

Cultimuich October

Drill with fertilizer (10-22-20) October

Spike Harrow October

Slugbait Application December

Pesticide Application January

Fertilize (40-0-0-6) April

Pesticide Application April

S.P. Combine August

Table 3.--Schedule of operations for winter wheat using ano-till scheme

Operation Month

Pesticide Application October

Drill (Grassland) with fertilizer (10-22-20) October

Pesticide Application January

Slugbait Application February

Fertilize (40-0-0-6) April

Pesticide Application April

S.P. Combine August
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Table 4.--1982 estimated receipts and
using a conveitional tillage
the Willamette Valley a!

Item

costs for one acre of winter wheat
scheme in the Western Region of

$ Amount

RECEIPTS:
Winter Wheat (75 bu. @ $3.90/bu.) $292.50

COSTS:
Machine, Fixed, (including depreciation,
interest, insurance).:

Tractor 180 H.P. $ 4.26

Tractor 50 H.P. $ 1.22

Mold Board Plow 8-16" $ 2.41

Cultimulcher 14' $ .99

Spike Harrow 30' $ .10

Drill 12' $ .61

S.P. Combine 18' $ 8.54

Total, Fixed $ 18.13

Machine, Variable, (including repair, fuel,
labor, & lubricant of implement & tractor):

Drill 12' $ 3.11

Cultimulcher 14' 2X $ 9.28
Spiketooth Harrow 30' $ 1.04

Mold Board Plow 8-16" $ 9.31
S.P. Combine 18' $ 6.92

Total, Variable $ 29.66

TOTAL MACHINE COSTS 47.79

Operating Input & Service Costs
Wheat Seed (75 lbs. @ .12/lb.) $ 9.00

40-0-0-6 (325 lbs. @ $208/ton) $33.80

10-22-20 (200 lbs. @ $206/ton) $20.60
Lime (amortized over 6 years) $11.25

Custom Fertilizer Application $ 4.00

Hoelon (3 pts. @ $6.00/pt.) $18.00

Diuron (2 lbs. @ $3.00/lb.) $ 6.00

2,4-D (1.5 pts. @ $1.25/pt.) $ 1.88

Banvel (4 oz. @ $.35/oz.) $ 1.41

Slugbait (10 lbs. @ $.56/lb.) $ 5.60

Slugbait Application $ 3.50

Custom Herbicide 3X $10.50

Custom Hauling $ 6.00

TOTAL OPERATING COSTS $131.54

Interest on Variable Inputs (11% for 8 mos.) $ 11.82

TOTAL COSTS ($191.15)

RETURNS TO LAND, OVERHEAD, RISK, AND MANAGEMENT $101.35

a/ Assumes 1,200 acres farmed.
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Table 5.---1982 estimated receipts and costs for one acre of winter wheat

using a reduced tillage scheme in the Western Region of the

Willamette Valley a/

Item
$ Amount

RECEIPTS:
Winter Wheat (75 bu. @ $3.90/bu.) $292.50

COSTS:
Machine, Fixed, (including depreciation,
interest, and insurance):

Tractor 180 H.P. $ 4.26

Tractor 50 H.P. $ 1.22

Mold Board Plow 8-16" b/ $ 2.41

Cultimuicher 14' $ .99

Spike Harrow 30' $ .10

Drill 12' $ .61

S.P. Combine 18' $ 8.54

Offset Disc 18' c/ $ 1.70

Total, Fixed $ 19.83

Machine, Variable, (including repair, fuel,

labor & lubricant of implement & tractor):

Offset Disc 18' $ 4.15

Cultimuicher 14' $ 4.64

Spike Harrow 30' $ 1.04

Drill 12' $ 3.11

S.P. Combine 18' $ 6.92

Total, Variable $ 19.86

TOTAL MACHINE COSTS $ 39.69

Operating Input & Service Costs
Wheat Seed (75 lbs. @ .12/lb.) $ 9.00

40-0-0-6 (325 lbs. @ $208/ton) $33.80

10-22-20 (200 lbs. @ $206/ton) $20.60

Lime (amortized over 6 yrs.) $11.25

Custom Fertilizer Application $ 4.00

Hoelon (3 pts. @ $6.00/pt.) $18.00

Diuron (2 lbs. @ $3.00/lb.) $ 6.00

2,4-D (1.5 pts. @ $1.25/pt.) $ 1.88

Banvel (4 oz. @ $.35/oz.) $ 1.41

Slugbait (10 lbs. @ .56/lb.) $ 5.60

Slubgait Application $ 3.50

Custom Herbicide 3X $10.50

Custom Hauling $ 6.00

TOTAL OPERATING COSTS
$131.54

Interest on Variable Inputs (11% for 8 mos.) $ 11.10

TOTAL COSTS
($182.33)

RETURNS TO LAND, OVERHEAD, RISK, AND MANAGEMEt1T
$110.17

a! Assumes 1,200 acres farmed.

b/ Plow fixed costs were included because it was assumed that the soil would

need to be plowed once every 4 years for pest and weed control.

c/ To facilitate comparison of the budgets, the offset disc fixed cost

incTudes its amortized cost for the year conventional tillage is used.



Again, no equipment was dropped from the machinery complement because it was

assumed that conventional tillage would occasionally be used for weed and

pest control. Drilling the wheat seed directly into the untilled soil elitni-

nated the plowing, two cultimulchings, and the harrowing.

Comparing table 4 with table 5, the cost of reduced tillage is approx-

imately $9 less per acre than the cost of the conventional tillage system.

Although machine fixed costs are higher for reduced tillage because of the

addition of the offset disk, the decrease in variable machine costs in the

reduced tillage system results in a lower total cost.

Comparing table 4 with table 6, the cost of the no-till system is approxi-

mately $18 less per acre than the cost of the conventional tillage system.

Again, the total fixed costs are increased because of the addition of the

grassland drill, but the decrease in variable machine costs more than off-

sets this fixed cost increase.

Annual Ryegrass Seed Budgets

An annual ryegrass seed budget was prepared for the typical farm using

conventional tillage, reduced tillage, and no-till system. Tables 7-9 ex-

plain the sequence of the production activities for annual ryegrass seed for

each tillage system. In moving to a reduced tillage system from the con-

ventional tillage system, an offset disk had to be added to the machinery

complement.

No equipment specifically used for conventional tillage was dropped from

the machinery complement because it was assumed that conventional tillage

would occasionally be needed for pest and weed control. In preparing the soil

for planting, a pass with an offset disk was used in place of plowing, and

two passes with the springtooth were eliminated.
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Table 6. --1982 estimated receipts and costs for one acre of winter wheat
using a no-till scheme in the Western Region of the Willamette
Valley a!

Item $ Amount

RECEIPTS:

Winter Wheat (75 bu. @ $3.90/bu.)

COSTS:

Machine, Fixed, (including depreciation,
interest, and insurance):

Tractor 180 H.P. $ 4.26
Tractor 50 H.P. $ 1.22
Mold Board Plow 8-16" b/ $ 2.41

Cultimuicher 14' b/ $ .99

Spike Harrow 30' b/ $ .10

Drill 12' b/ $ .61

S.P. Combine 18' $ 8.54
Drill - Grassland 13.5' c/ $ 1.92

Total, Fixed $ 20.05

Machine, Variable (including repair, fuel,
labor & lubricant of implement & tractor):

Drill (Grassland, 13.5') $ 3.96
S.P. Combine $ 6.92

Total Variable $ 10.88
TOTAL MACHINE COSTS $ 30.93

Operating Input & Service Costs
Wheat Seed (75 lbs. @ .12/lb.)
40-0-0-6 (325 lbs. @ $208/ton)
10-22-20 (200 lbs. @ $206/ton)
Lime (amortized over 6 yrs.,)
Custom Fertilizer Application
Hoelon (3 pts. @ $6.00/pt.)
Diuron ( 2lbs. @ $3.00/lb.)
2,4-D (1.5 pts. @ $1.25/pt.)
Banvel ( 4 oz. @ $.35/oz.)
Slugbait (10 lbs. @ .56/lb.)
Slugbait Application
Custom Herbicide 3X
Custom Hauling

TOTAL OPERATING COSTS

Interest on Variable Inputs (11% for 8 mos.)

TOTAL COSTS

RETURNS TO LAND, OVERHEAD, RISK, AND MANAGEMENT

$ 9.00
$33.80
$20.60
$11.25

$ 4.00
$18.00
$ 6.00
$ 1.88
$ 1.41
$ 5.60
$ 3.50
$10.50
$ 6.00

$131.54

$ 10.44

$292.50

($172.91)

$119.59

a! Assumes 1,200 acres farmed.
b/ These fixed costs were included because it was assumed that conventional

tillage would be used once every four years for weed and pest control in a
no-till soil conservation program.

c/ To facilitate comparison of the budgets, the grassland drill fixed cost

includes its amortized cost for the year conventional tillage is used.



Table 7.--Schedule of operations for annual ryegrass seed using a
conventional tillage scheme

Operation

Mold Board Plow
Li me

Springtooth 2X
Cultimuich 2X
Drill with fertilizer (15-15-15)
Spike Harrow
Pesti cide Application

Fertilize (40-0-0-6)
S.P. Swath
S.P. Combine
Field Burn

Month

September
September
September
September
September
September
April

April

July
July
July - August

Table 8. --Schedule of operations for annual ryegrass seed using a
reduced tillage scheme

Operation

Offset Disc
Li me

Cultimuich 2X
Drill with fertilizer (15-15-15)
Spike Harrow
Pesticide Application
Fertilize (40-0-0-6)
S.P. Swath
S.P. Combine
Field Burn

Month

September
September
September
September
September
April
April

July
July
July - August

Table 9. --Schedule of operations for annual ryegrass seed using a

no-till scheme

Operati on

Pesticide Application
Drill with Fertilizer (15-15-15)
Pesticide Application
Fertilize (40-0-0-6)
S.P. Swath
S.P. Combine
Field Burn

Month

September
September
April
April

July
July
July - August



Table 1O.--Estimated receipts and costs for one acre of annual ryegrass seed
using a conventional tillage scheme in the Western Region of the
Willamette Valley a!

Item $ Amount

RECEIPTS:

Annual Ryegrass Seed (16.3 cwt. @ $16.50/cwt.) $268.95

COSTS:

Machine, Fixed, (including depreciation,
interest, and insurance):

Tractor 180 H.P. $ 6.01
Tractor 50 H.P. $ 1.22

Mold Board Plow 8-16 $ 2.41
Cultimuicher 14' $ .99

Springtooth 24' $ .42

Drill 12' $ .61

Spike Harrow 30' $ .10

S.P. Swather 12' $ 4.48
S.P. Combine 18' $ 8.54

Total, Fixed

Machine, Variable, (including repair, fuel,
labor & lubricant of implement & tractor):

Mold Board Plow 8-16" $ 9.31
Springtooth 24' 2X $12.54
Cultimuicher 14' 2X $ 9.28
Drill 12' $ 3.11
Spike Harrow 30' $ 1.04

S.P. Swather 12' $ 2.23
S.P. Combine 18' $ 6.92

Total, Variable
TOTAL MACHINE COSTS

Operating Input & Service Costs
Lime (amortized over 6 yrs. @ 11%) $10.71
2,4-D (1.5 pts. @ $1.25/pt.) $1.88
Custom Herbicide Application $ 3.50
15-15-15 (200 lbs. @ $198/ton) $19.80
40-0-0-6 (300 lbs. @ $208/ton) $31.20
Custom Fertilizer Application $ 3.00
Ryegrass Seed (25 lbs. @ .17/lb.) $ 4.25
Custom Hauling ($5.45/ton) $ 4.50
Bags (.65/cwt) $10.75
Cleaning Seed ($2.O0/cwt.) $33.00

Seed Test $ .50

Ryegrass Seed Commission $ 1.15
Prepare Firebreak $ .45

Fieldburn (Permit & Labor) $ 8.00
Nortron (1 qt. @ $28.0O/qt. + $3.50

custom Application (amortized over
4 yrs. @ 11%) $10.15

TOTAL OPERATING COSTS
Interest on Variable Inputs (11% for 8 mos.)

TOTAL COSTS
RETURNS TO LAND, OVERHEAD, RISK, AND MANAGEMENT

a/ Assumes 1,200 acres farmed.

$ 24.78

$ 44.43
$ 69.21

$142.84
$ 13.73

($225. 78)

$ 43.17



Table 11.-- 1982 estimated receipts and costs for one acre of annual ryegrass
seed using a reduced tillage scheme in the Western Region of the
Willamette Valley a!

Item $ Amount

RECEIPTS:

Annual Ryegrass Seed (16.3 cwt. @ $16.5O/cwt.) $268.95

COSTS:

Machine, Fixed, (including depreciation,
interest, and insurance):

Tractor 180 H.P.
Tractor 50 H.P.
Mold Board Plow 8-16" b/
Cultimuicher 14'
Springtooth 24'
Drill 12'
Spike Harrow 30'
S.P. Swather 12'
S.P. Combine 18'
Offset Disc 18' Cf

Total, Fixed

Machine, Variable, (including repair, fuel,
labor & lubricant of implement & tractor):

Offset Disc 18'
Cultimulcher 14' 2X
Drill 12'
Spike Harrow 30'
S.P. Swather 12'
S.P. Combine 18'

Total, Variable
TOTAL MACHINE COSTS

Operating Input & Service Costs
Lime (Amortized over 6 yrs.)
2,4-D (1-5 pts. @ $1.25/pt.)
Custom Herbicide Application
15-15-15 (200 lbs. @ $198/ton)
40-0-0-6 (300 lbs. @ $208/ton)
Custom Fertilizer Application
Ryegrass Seed (25 lbs. @ .17/lb.)
Custom Hauling ($5.45/ton)
Bags (.65/cwt.)
Cleaning Seed ($2.00/cwt.)
Seed Test
Ryegrass Seed Commission
Prepare Firebreak
Fieldburn (Permit & Labor)
Nortron (1 qt. @ $28.00/qt. + $3.50

custom application amortized over
TOTAL OPERATING COSTS
Interest on Variable Inputs

TOTAL COSTS

$ 6.01
$ 1.22
$ 2.41

$ .99

$ .42

$ .61

$ .10

$ 4.48
$ 8.54
$ 1.70

$ 4.15
$ 9.28
$ 3.11
$ 1.04
$ 2.23
$ 6.92

$10.71
$ 1.88
$ 3.50
$19.80
$31.20
$ 3.00
$ 4.25
$ 4.50
$10.75
$33.00

$ .50

$ 1.15
$ .45

$ 8.00

4 yrs.) $10.15

RETURNS TO LAND, OVERt-lEAD, RISK AND MANAGEMENT

$ 26.48

$ 26.73
$ 53.21

$142.84
$ 12.44

($208.49)

$ 60.46

a/ Assumes 1,200 acres farmed.
b/ Plow fixed costs were included because it was assumed that the soil would

need to be plowed once every four years for pest and weed control.
c/ To facilitate comparison of the budgets the offset disc fixed cost includes

its amortized cost for the year conventional tillage is used.



-14-

In moving to a no-till conservation program, a grassland drill had to

be added to the machinery complement. Again, no equipment was dropped from

the machinery complement for the previously- stated reason. Using a no-till

system, the annual ryegrass seed is drilled directly into the untilled soil,

eliminating the plowing, cultimuichings, springtoothings, and harrowing. An

application of paraquat was added when using the no-till system.

Comparing table 10 with table 11, the cost of production for an acre of

ryegrass seed under a reduced tillage system is approximately $17 less per

acre than under the conventional tillage system. Although machine fixed

costs are higher for reduced tillage because of the addition of the offset

disk, the decrease in variable machine costs in the reduced tillage system

result in a lower total cost.

Now compare table 10 with table 12. The cost of production for an acre

of annual ryegrass seed under a no-till system is about $25 less per acre

than under the conventional tillage system. The total fixed costs are in-

creased because of the addition of the grassland drill, and the input costs

are increased because of the additional pesticide requirement -- but the de-

crease in variable machine costs more than offsets these cost increases.

Comparison of Alternative Tillage Systems

Very little research has been done on the effects of different tillage

schemes on yields of winter wheat in the Willamette Valley. Farmers in the

valley who have experimented with various conservation tillage systems have,

at times, experienced higher winter wheat yields on fields where conservation

tillage was used; yet, overall, they felt that yields would decrease with con-

servation tillage.
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Table 12. --1982 estimated receipts and costs for one acre of annual reygrass

seed using a no-till scheme in the Western Region of the Willamette
Valley a!

Item $ Amount

RECEIPTS:
Annual Ryegrass Seed (16.3 cwt. @ $16.50/cwt.) $268.95

COSTS:

Machine, Fixed, (including depreciation,
interest, and insurance):

Tractor 180 H.P. b/
Tractor 50 H.P.
Mold Board Plow 8-16" b/
Cultimulcher 14' b/
Springtooth 24' b/
Drill 12' b/
Spike Harrow 30' b/
Drill - Grassland, 13.5' Cl
S.P. Swather 12'
SP. Combine 18'

Total, Fixed

Machine, Variable, (including repair, fuel,
labor & lubricant of implement & tractor)

Drill (Grassland, 13.5')
S.P. Combine 18'
S.P. Swather 12'

Total, Variable
TOTAL MACHINE COSTS

Operating Input & Service Costs
Lime (amortized over 7 yrs.)
2,4-D (1.5 pts. @ $1.25/pt.)
Custom Herbicide Application
15-15-15 (200 lbs. @ $198/ton)
40-0-0-6 (300 lbs. @ $208/ton)
Custom Fertilizer Application
Ryegrass Seed (25 lbs. @ .17/lb.)
Custom Hauling ($5.45/ton)
Bags (.65/cwt)
Cleaning Seed ($2.0O/cwt.)
Seed Test
Ryegrass Seed Comm.
Prepare Firebreak
Fieldburn (Permit & Labor)
Nortron (1 qt. @ $28.00/qt. + $3.50 custom

application amortized over 4 yrs. @ 11%)
Paraquat (1 pt. @ $6.25 pt.)

TOTAL OPERATING COSTS
Interest on Variable Inputs

TOTAL COSTS
RETURNS TO LAND, OVERHEAD, RISK, AND MANAGEMENT

$ 6.01
$1.22
$ 2.41

$ .99

$ .42

$ .61

$ .10

$1.92
$ 4.48
$ 8.54

$ 3.96
$ 6.92
$ 2.23

$10.71
$ 1.88
$ 3.50
$19.80
$31.20

$ 3.00
$ 4.25
$ 4.50
$10.75
$33.00

$ .50

$ 1.15

$ .45

$ 8.00

$10. 15

$ 6.25

$ 26.70

$ 13.11

$149.09

$ 11.89

($200. 79)

$ 68.16

a! Assumes 1,200 acres farmed.
b/ These fixed costs were included because it was assumed that conventional

tillage would be used once every four years for weed and pest control in a no-till
soil conservation program.

c/ To facilitate comparison of the budgets, the grassland drill fixed cost
includes its amortized cost for the year conventional tillage is used.
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There has also been little research on the effects of different schemes

on yields of annual ryegrass seed in the Willamette Valley. No-till planting

of annual ryegrass seed is practiced frequently in the valley. If the field

is burned after each harvest and the soil is conventionally tilled periodi-

cally for weed and pest control, farmers feel there is no decrease in annual

ryegrass seed yield. The following equation calculates the level to which

yields can decline under a conservation tillage system:4

CONVENTIONAL CONVENTIONAL CONSERVATION
BREAK-EVEN YIELD = TILLAGE YIELD TILLAGE COSTS TILLAGE COSTS

PRICE PER UNIT OF OUTPUT

The conventional tillage system for winter wheat had total costs of

$191.15 per acre. The reduced tillage and the no-till systems had total

costs of $182.33 and $172.91, respectively. If a yield of 75 bushels per

acre and a price of $3.90 per bushel were assumed, the break-even yields

for conventional tillage systems are as follows:

Reduced tillage break-even yield = 75 bu.
[191.15 $182.3]

72.7 bu. or 97.0% of the conventional tillage system yield.

No-till break-even yield = 75 bu. [191.15_ $172.9]

70.3 bu. or 93.7% of the conventional tillage yield.

For annual ryegrass seed, the conventional tillage system had total costs

of $225.78 per acre. The reduced tillage and the no-till systems had costs of

$208.49 and $200.79 per acre, respectively. If a yield of 16.3 hundred weights

per acre and a price of $16.50 was assumed for the conventional tillage system,

the break-even yields for the two conservation tillage systems are as follows:

4Cost Comparison for Alternative Tillage Practices in Western Whitman County,
Washington State University, Pullman, WA. Extension Bulletin 0840. April 1981.
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$225.78 - $200.79
Reduced tillage break-even yield = 16.3 $16.50

15.25 or 93.6%

225 78 - $200.71
No-till break-even yield 16.3

$16.50 J
14.79 or 90.7% of the conventional tillage yield.

With this formula, if the price per unit of output increases, the break-

even yield will increase. If the price per unit of output decreases, the

break-even yield will decrease. Also, if the machine variable costs increase,

the break-even yield will decrease because machinery operation for the con-

ventional tillage system is greater than it is for the conservation tillage

systems. Therefore, total costs will be greater for the conventional tillage

system than for the conservation tillage system.

Cnnnlnr.4 nno

The main short run benefit in switching from a conventional tillage sys-

tem to a conservation system is the reduced machine variable costs. Machine

fixed costs actually increase when switching to conservation tillage in the

Willamette Valley. This fixed cost increase occurs because it is assumed the

farmer will need to maintain a conventional tillage machinery complement for

weed and pest control in addition to the equipment specific to conservation

tillage.

If conservation tillage yields are above or equal to the break-even yield,

net returns will be above or equal to that of conventional tillage. In the

process, topsoil loss will have been decreased. If the yields for conservation

tillage are below that of conventional tillage, a valid economic comparison

would have to include an estimate of the value of the conserved topsoil result-
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ing from the use of conservation tillage, and the value of the offsite bene-

fits of reducing soil erosion.

Farmers are often faced with conflicting strategies for maximizing their

returns. For example, they can reduce soil erosion on winter wheat fields by

planting early in the fall. Early planting allows time for the winter wheat

to grow and establish a root system before the winter rains begin. However,

early fall planting makes winter wheat more susceptible to take-all disease.

One method of controlling take-all is to plant winter wheat late in the

f all.5 Late planting of winter wheat increases the rate of soil erosion and

reduced yields because erosion reduces plant growth.

This publication provides winter wheat and annual ryegrass seed farmers

in the western region of the Willamette Valley with a general guideline for

comparing various tillage techniques. Applying these budgets directly to a

particular farm would not be appropriate because the budgets were developed

for a typical western Willamette Valley farm. Farms having different pro-

duction factors such as farm size, machinery complements, land quality, man-

agement, pesticide requirements, financial constraints, and yields would prob-

ably have different costs and returns than those shown in these budgets.

An accurate comparison of alternative tillage systems for a specific farm

must include the characteristics unique to that farm. Therefore, farmers de-

ciding among different tillage systems must compare their situation with the

assumption made in this study and interpret its results accordingly.

5"Taking care of take-all," Oregon's Agricultural Progress. Oregon State
University, Corvallis, OR., p. 4-5, Fall 1982/Winter 1983.



Table A-i. 1983 machinery complement for the winter wheat-annual ryegrass seed farm using the conventional tillage scheme in the

Western Region of the Willamette Valley

Annual use, machinery prices, and costs per hour (dollars)

Annual Machinery Fixed Cost Variable cOst Total

Item use price Depreciation Interest / Insurance Total Repair Fuel Lube Total cost

Tractor, 180 HP 825 45,900 3.36 3.90 0.21 7.47 4.08 14.73 2.21 21.02 28.49

Tractor, 50 HP 400 12,500 2.08 2.29 0.12 4.49 1.02 3.87 0.58 5.47 9.96

Mold board plow, 8-16' 295 13,500 6.85 2.76 0.16 9.77 6.46 0.00 0.00 6.46 16.23

Cultimuicher, 14 385 6,250 1.83 1.18 0.06 3.07 2.32 0.00 0.00 2.32 5.39

Spike harrow, 30' 113 800 0.53 0.42 0.11 1.06 0.17 0.00 0.00 0.17 1.23

Springtooth, 24' 140 1,600 0.94 0.78 0.08 1.80 0.34 0.00 0.00 0.34 2.14

Drill, 12' 285 5,000 1.38 1.13 0.04 2.56 2.09 0.00 0.00 2.09 4.65

SP combine, 18' 273 69,200 f9.34 17.19 0.92 37.45 9.40 13.40 2.01 24.81 62.26

SP swather, 12' 119 18,000 12.02 10.10 0.51 22.63 1.09 13.57 2.04 16.70 39.33

8/ Assumes 1,200 acres with 600 acres in grass seed and 600 acres in small grain annually. If more grass seed is grown relative to small grain,

per hour fixed costs for the 180 H.P. tractor, S.P. Swather, and Springtooth will be less than those shown. If more small grains grown relative to

grass seed, these per hour fixed costs will be more than those shown.

b/ 11 percent opportunity cost. This is earnings foregone from alternative investments and/or money used to pay back loans to finance capital

purchases.



Table A-2. 1983 machinery complement for the winter wheat-annual ryegrass seed farm using the reduced tillage scheme in the
Western Region of the Willamette Valley a/

Annual_use,_machinery_prices,_and_costs_per_hour_(dollars)
Annual Machinery Fixed cost Variable cost TotalItem use price Depreciation Interest b/ Insurance Total Repair Fuel Lube Total cost

Tractor 180 HP 552 45,900 5.03 5.83 0.32 11.18 4.08 14.73 2.21 21.02 32.20

Tractor 50 HP 400 12,500 2.08 2.29 0.12 4.49 1.02 3.87 0.58 5.47 9.96

Mold board plow 8-16 74 13,500 27.40 11.03 0.65 39.08 6.46 0.00 0.00 6.46 45.54

Cultimulcher 14 313 6,250 2.25 1.45 0.07 3.77 2.32 0.00 0.00 2.32 6.09

Spike Harrow 30 113 800 0.53 0.42 0.11 1.06 0.17 0.00 0.00 0.17 1.23

Drill 12 285 5,000 1.38 1.13 0.04 2.55 2.09 0.00 0.00 2.09 4.64

Springtooth 24 35 1,600 3.76 3.12 0.32 7.20 0.34 0.00 0.00 0.34 7.54

Offset disc 18' 130 9,800 6.00 4.99 0.28 11.27 .05 0.00 0.00 2.05 13.32

S.P. swather 12 1,19 18,000 12.02 10.10 0.51 22.63 1.09 13.57 2.04 16.70 39.33

S.P. combine 18 273 69,200 19.34 17.19 0.92 37.45 9.40 13.40 2.01 24.81 62.26

a! Assumes 1,200 acres with 600 acres in seed and 600 acres in small grain annually. If more grass seed is grown relative to small grain,
per hour fixed costs for the 180 H.P. tractor, cultimulcher, springtooth, and S.P. swather will be less thanthose shown. If more small grain
is grown relative to grass seed, these per hour fixed costs will be more than those shown.

b/ An 11% opportunity cost. This is earnings foregone from alternative investments and/or money used to pay back loans to financecapi tal purchases.



Table A-3. 1983 machinery complement for the winter wheat-annual ryegrass seed farm iilng the no-till scheme in the
Western Region of the Willamette valley /

Annual use, machinery prices, and costs per hour (dollars)
Annual Machinery Fixed cost Variable cost TotalItem use price Depreciation Interest b/ Insurance Total Repair Fuel Lube Total cost

Tractor 180 HP 206 45,900 13.46 15.62 0.84 29.92 4.08 14.73 2.21 21.02 50.94

Tractor 50 HP 319 12,500 2.61 2.87 0.15 5.63 1.02 3.87 0.58 5.47 12.09

Mold board plow 8-16" 74 13,500 27.40 11.03 0.65 39.08 6.46 0.00 0.00 6.46 45.54

Cultimuicher 14' 97 6,250 7.26 4.68 0.24 12.18 2.32 0.00 0.00 2.32 14.50

Spike Harrow 30 28 800 2.14 1.70 0.44 4.28 0.17 0.00 0.00 0.17 4.45

Drill 12' 72 5,000 5.46 4.47 0.16 10.09 2.09 0.00 0.00 2.09 12.18

Springtooth 24' 35 16,000 3.76 3.12 0.32 7.20 0.34 0.00 0.00 0.34 7.54

Grassland drill 13.5' 219 11,000 4.05 3.29 0.16 7.50 4.59 0.00 0.00 4.59 12.09

S.P. swather 18' 119 18,000 12.02 10.10 0.51 22.63 1.09 13.57 2.04 16.70 39.33

S.P. combine 12' 273 69,200 19.34 17.19 0.92 37.45 9.40 13.40 2.01 24.81 62.26

a! Assumes 1,200 with 600 acres in grass seed and 600 acres in small grain annually. If more grass seed is grown relative to small grain, the
per hour fixed cost for the 180 H.P. tractor, springtooth, and S.P. swather will be less than those shown. If more small grain is grown relative to
grass seed these per hour fixed costs will be more than those shown.

b/ An 11% opportunity cost. This is earnings foregone from alternative investments and/or money used to pay back loans to finance capital
purchases.



Table A-4. 1982 prices for selected implicit inputs

Item

Diesel Fuel

Interest Rate

Machine Operator

Price

$1.05/gal.

11%/year

$4.50/hour
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