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USE OF SOIL CONSERVATION

IN WESTERN IOWA

By A. Gordon Ball and Earl O. Heady, Iowa Agricultural Experiment Station;

and Ross V. Baumann, Farm Economics Research Division, Agricultural
Research Service

SUMMARY

The study reported here' was intended to analyze the relative soil
conservation and soil improvement values of various practices and,
when possible, to rate them on this basis. It was intended also to find
the answers to certain questions, as follows:

How do practices differ in terms of conservation realized per dollar
invested ?

What are the implications of making payments for practices that
are substitutes and those that are complements?

What are the costs of adopting various practices and how does their
adoption affect net income from both the acreage on which the prac-
tices are applied and the farm as a whole?

What amounts of capital are required for conservation practices?
What is the return on the capital investment over time and what is its
relation to the use and availability of credit ?

How important is it to plan the whole farm when establishing an
efficient conservation program?

Experimental data from the Western Iowa Experimental Farm
near Castana and the Page County Experimental Farm indicate that
conservation practices differ in effects on yield, ability to control
erosion, and costs of adoption. Wide-row spacing for corn with forage
interplantings probably will reduce erosion, although sufficient data
are not available to evaluate its effects. Rotations differ in their
ability to control erosion. The larger the percentage of meadow in
the rotation, the better can erosion be controlled. Soil losses, regard-
less of the rotation, are larger under a cash-grain system of farming
than under a livestock farming system. The greatest gain in con-
servation on slopes that exceed 12 percent comes from the first year of
meadow. If properly constructed, terraces will control soil loss to a
level of 5 tons or less per acre per year, regardless of rotation, on slopes
that do not exceed 12 percent. Terraces control erosion most effective-
ly when used with a livestock system of farming and a rotation that
contains meadow.

! Submitted for publication, May 15, 1956,
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Although the data available do not permit accurate appraisal of the
relative merits of various practices in terms of the soil they saved or
the conservation obtained per dollar invested, they do point the way.
Tentative ordering of individual practices on the basis of their ability
to save soil is as follows: On slopes that exceed 12 percent, contour
listing is most effective of the practices considered, followed, in order,
by terracing, contouring (surface planting on the contour), and ro-
tations. On lower slopes, the order suggested by the data presented is
terracing followed by contour listing, rotations, and contouring. 1

Conservation practices differ as to the initial costs associated wit
their adoption. On rotations that do not include meadow, contouring
and contour listing rank highest in terms of soil saved-per dollar }11n-
vested. On slopes of 2 to 20 percent, contour listing combined with a
rotation that includes first-year meadow gives the greatest control of
soil movement at least cost.  When contour listing is not advisable for
a specific soil or location, contouring should be used instead. As com-
pared with contouring, contour listing, and rotations, terraces repre-
sent the most expensive method of controlling erosion. ) 5 s

If practices are complementary, they conserve soil only if used in
combination. In these instances, payment should be made for 01:%2
practice only if the other practice 1s used in combination with it.
practices compete in the sense that they represent alternative Wa%rs
of accomplishing a specified level of erosion control, payments shou

made for only one alternative. )

beN(?t iencornes %rom crops are higher for any rotation or any _SySte.I{l
of farming on farms located on less steep slopes and more fertile soil.
Terraces constructed with a moldboard plow cost less than those con-
structed with a whirlwind terracer or a bulldozer, or by custom
hiring. The cost of constructing terraces increases with the slope, ai
the higher slopes involve more linear feet of terraces. Adoption o

terraces causes net crop income to drop. The return on capital in-
vested in terraces is low. When terraces are constructed by cugt(])(rirx
hiring, 4 or 5 years are needed to pay for them from 1ncrease(% ¥1e s
under a cash-grain and 3 or 4 years under a livestock system of arm%
ing. A longer period is required to pay for the combined practices o

terracing and contouring on rotations that contain meadow than on
those that exclude meadow. Use of fertilizer with terracing and coné
touring holds crop incomes higher than they would be otherwise an

decreases the time required to pay for the combined practice from

i sed yields. l

th%;ggg?’) casz farms in western Iowa, the writers worked out afcrop
program and 8 livestock programs for each farm for the years ro}rln
1952 to 1967, inclusive. Assumptions are made of steady prices aft ‘r2e
1952 level and of declining prices from the 1952 level to a level of 225
percent of 1910-14 prices by 1958, with prices remaining steady 11:here-
after. The minimum time required for a soil conservation plan to
provide a higher annual net farm income than extension of the presgnt
plan is 4 years under assumption of steady prices and 5 yearsfun er
assumption of declining prices. The minimum time required o&' ac-
cumulated net farm income under a conservation plan to excee a5(:2-
cumulated net farm income under the present plan is 7 years af 19

prices. Ordinarily when future incomes are discounted, a longer

period is needed.
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. The additional capital required for a conservation system of farm-
Ing 1s greatest 5 to 8 years after the new plan is started. Variations
in increased capital needs occur from year to year after a plan is
started, chiefly because of greater investment in livestock. Indirect
costs associated with a conservation plan, such as those for livestock,
often exceed the direct costs of the conservation practices.

Heavy applications of fertilizer in the first few years of a conserva-
tion plan help to overcome the drop in net farm income that ordinarily
occurs. Credit should be made available, not only for the conserva-
tion practices themselves but for related additional costs. Credit is
required in varying amounts for a number of years after a conserva-
tion practice is started. Loans for fertilizer, tiling, and other practices
that are profitable but nonconservational help to maintain farm in-
comes and increase adoption of conservation practices.

Overall farm planning for conservation is necessary if the prac-
tices that control erosion are to be accepted generally. Education
must play an important role. Farmers must become convinced that
conservation farming will not lessen their satisfaction. They must
want to adopt the practices and to contend with them over a period
of years. Conservationists should recognize the ramifications of pro-
posed conservation plans on the farm business as a whole. The land,
buman, and capital resources are unique for each farm situation. The
should be considered, as they function simultaneously in an individual
farm business.

THE PROBLEM

One of the chief problems of agriculture in the United States today
is the development of systems of farming that are in line with national
needs and consumer demands for various products. These systems
must also use capital, labor, and land efliciently, and they must main-
tain and improve soil productivity through “application of recom-
mended soil conservation and soil improvement practices. These ob-
jectives are interrelated in a major part of the Nation’s farming. In
regard to the part that conservation plays in the agricultural economy,
two important problems arise: What part of total investment should
be used to encourage conservation? How can the resources made avail-
able to achieve conservation be used most efficiently? The answer does
not lie in conservation alone or in development alone. Together they
determine what the agricultural production will be.

Farmers share in the national concern for a higher level of conser-
vation than the present system of agriculture provides. But for farm-
ers conservation has additional meaning. A farmer’s crops depend
upon the soil in his farm and his livestock depend upon the crops he
grows. Soil is one of the chief determinants of farm income, Loss of
soil means loss of fertility, which in turn is reflected in lower yields
and reduced profits for the farmer—and a decrease in the supply of
farm products for the country as a whole. Farmers are interested in
how loss of soil, water, and fertility affect their incomes during their
periods of tenure. Compared with the period in which the Nation is
interested, these periods are very short.

In many agricultural areas, a sustained high level of farm output
can be attained. This can be done if cropping systems, mechanical
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conservation practices, and adapted livestock programs are applied
and integrated in the system of farming in a way that will retard soil
erosion and raise the level of crop yields over a period of several years.
But too frequently in the major regions, where prevention of soil ero-
sion and improvement in soil productivity are basic torhlgh-level, sus-
tained production, these adjustments are not made. The proportion
of farmers who follow even such simple practices as contouring and
terracing is small. Only a slightly larger number follow crop rota-
tions that include grasses and legumes—a practice known to be neces-
sary for continued high-level production. Although use of lime and
fertilizer is increasing, greater quantities of these materials should
be used for efficient production of forage and feed crops. Further-
more, the livestock organization on many farms is neither of a kind
nor at a level that would permit efficient utilization of feed crops, even
it recommended conservation and soil improvement practices were
followed. ) ) i

The problem is critical. Without adjustments in farming systems
of the kind suggested, a high-level sustained output of farm products
might permanently impair the resources and productivity of a large
part of the Nation’s agriculture. The Nation, therefore, should de-
cide what share of its total investment resources should be used to
achieve conservation. It should then decide how to use the designated
resources to realize the maximum amount of conservation.

This bulletin reports the findings obtained in a pilot study of data
from western Iowa, which was designed to develop information on
the latter part of the problem.

OBJECTIVES OF THE STUDY

Many practices are known to retard erosion. They differ, however,
as to the extent of erosion control they provide and as to the costs
associated with their adoption. Practices differ also in their effects on
yields and profits to farmers. The results of practices applied singly
difter from those obtained when two or more are applied 1n combina-
tion. In addition, the practices or combination of practices used on a
specific farm must be examined on the basis of their effects on the
farm as a whole. The net income of a farmer is not determined by
one phase alone but by the simultaneous functioning of all parts of the
farm business. Y

The overall purpose of the study reported here was to indicate how
economic principles can be applied to the problem of conservation to
obtain information for use in deciding policy, distributing payments,
arranging credit, and accelerating adoption of conservation practices
by farmers. Specific objectives were: , . ,

(1) To identify the soil conservation practices and adjustments in

farming that are desirable on representative farms to conserve
soil resources and facilitate efficient production. :

(2) To learn the relative effectiveness of individual practices and

groups of practices in controlling loss of soil. ’

(3) To determine costs and returns and their sequence over time

to representative farmers of single practices and groups of
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practices, and to complete farm adjustments that achieve a
greater degree of soil conservation.

(4) To determine the amount of capital required for various con-
servation practices, the conservation realized per dollar of in-
vestment, the return on capital investment over time, and the
relation of each to the use and availability of credit.

(5) To learn the extent to which and the conditions under which
conservation practices are profitable to the farmer.

(6) To indicate the implications of making payments for practices
that are substitutes and those that are complements.

(7) To indicate the importance of farm planning in the establish-
ment of an efficient and effective conservation program that will
support farmers’ incomes and assure the Nation sustained high-
level production from agriculture.

THE STUDY AREA

The study area is located in the Ida-Monona and Marshall soil as-
sociation areas of western Towa. Ida-Monona soils are loessial soils
of the Missouri River Valley. They were broken out of tall prairie
grasses from 1870 to 1890. Since then, the loss of fertile topsoil
through sheet erosion has been as much as 50 percent. Gully erosion
is also serious, especially on the long, steep slopes adjacent to the
bluffs. Because of the vertical structure of Ida and Monona soils,
some of the gullies are now 100 feet deep. They cut back several
hundred feet in a year. Frequently roads, bridges, fences, and farm
buildings must be relocated because of them. Less spectacular, but
more devastating so far as the soil is concerned, are the small gullies
and depressions that are developing in most cultivated fields
(2, p. 2).> Marshall silt loam, the dominant soil of the rolling up-
lands in much of western Iowa, is typically 14 to 16 inches in depth.
It is dark grayish brown when dry, but when wet it is almost black.
Drainage is good. The subsoil absorbs moisture readily, but excessive
rainfall drains rapidly from the rolling surface. The relatively thin
layer of topsoil is soon removed by the runoff of water. The exposed
subsoil is lighter colored and less productive.

The erosion problem in these two soil association areas (Ida-Monona
and Marshall) is perhaps the most critical of any in the Midwest.
The soils have been damaged severely by sheet and gully erosion. The
kind of farming usually practiced intensifies the damage. Corn is
the chief crop. Crop rotations have not been universally accepted.
When used, they may include two successive crops of corn, followed
by a small grain and a seeding of timothy and legumes. Row crops
are planted up and down hill on slopes that exceed 15 percent. Live-
stock enterprises are geared to a cash-grain type of farming.

Contour stripcropping, sodding of waterways, diversion terraces,
improved rotations, and other soil conservation practices should be
adopted on many farms. These practices would help to maintain or
augment the low farm incomes, conserve soil resources, and reduce

damage from floods.

? Italic numbers in parentheses refer to Literature Cited, p. 82.
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_ANALYTICAL APPROACHES

The analysis and interpretation in this bulletin are divided into
three parts. First, economic concepts with which to compare indi-
vidual and combinations of conservation practices are applied.
Physical data associated with various practices are used to compare
the practices as to ability to curb erosion, cost, and acceptability in
terms of their effects on farm organization and management. Isti-
mates of the effects of these practices on yields and on income from
crops for a typical farm are made for a farm of 120 rotation acres.
This approach does two things: (1) It indicates the practices or
combinations of practices that are alternative ways of obtainin%' a
specified level of conservation, and it shows how the alternatives differ
as to costs, returns, and acceptability; and (2) it yields information
on the priority of practices in terms of erosion control and costs.
Second, 9 conservation systems of farming are considered for 3 repre-
sentative farms in western Iowa. This approach treats the element
of time as it relates to costs and returns and the adjustments in net
farm income and capital requirements that each conservation plan
involves. 7'hird, the concept of overall farm planning for conserva-
tion is advanced and discussed. The implications of the findings and
the suggestions of preceding sections are used to illustrate the part
society can play in the establishment of a conservation system of farm-
ing that will satisfy simultaneously the objectives of individual
farmers and of the Nation as a whole.

CONSERVATION AND IMPROVEMENT PRACTICES

Analytical Procedures

In the study reported here the practices and combinations of prac-
tices regarded as conservational were those that reduce runoff and
soil loss.® Data from physical research were used when they were
available and appropriate. However, these data were found to be
inadequate for the purpose, and many estimates were made. The
accuracy of the physical data directly determines the validity of the
results.” The cost of adopting the different practices was estimated.
Practices are compared on a per-acre and a per-farm basis. When
totals for a farm are given, the farm is an assumed one of 120 rota-
tion acres.*

Soil Losses

Soil losses are the tons of soil lost annually on each acre. In this
study they were estimated by use of the Browning factors.® The
formula used by Browning to determine annual losses from soil ero-
sion is:

3 1t would have been desirable to regard as conservational only those practices
necessary to maintain a specified production function over time, but data were
insufficient to permit such a distinction in the applied situation (5, p. 371).

“The average size of farm in western Iowa is about 160 acres, but when de-
ductions are made for farmstead, roads, gullies, permanent pasture, and other
nonrotational acres, 120 acres in rotation should be fairly respresentative.

S BROWNING, G. M. BROWNING'S EROSION FAcTORS. Iowa State Col, Dept.
Agron. 1948. [Unpublished.]
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(F1) (£2) (fs) (£s) (fs) (fs) (f2) (10)=the annual soil loss in tons

per acre.

The values of the factors for soil erosion losses were calculated for
most field conditions. For example, in determining the annual ero-
sion loss for an area of land, the factors are assigned values as follows:

Factor Value
fi—Ida soil type_ . ______ rca e A Blam BIC_ LTE o Nko 1.5
f:—10-percent slope_______ 1.1
f=—200-foot length of slope_ 1.8
f+—corn-oats-meadow rotation__________________________________ 1.0
fs—no manure, most crop residues removed______________________ 1.3
f—0 to 25 percent of surface soil removed______________________ .8
fr—econtour cultivation, surface-planted_________________________ 5

Substituting these values into the formula: (1.5) (1.1 )(1.8) (1.0)
(1.3) (0.8) (0.5) (10)=15.44, the annual soil loss in tons per acre.

Crop Yields for Specified Time Periods

Insufficient agronomic data made it necessary to use estimates of
yields under various rotations, slopes, and systems of farming. One
set of estimates is available for five major soil types in western Iowa
with (1) no conservation practices, (2) a terrace-contour system, and
(3) a terrace-contour-fertilizer system and specified applications of
fertilizer.® The data in the estimates represent the average yields
after major effects of conservation practices and the rotation have
taken place. It is assumed that the estimated level of yields would
be obtained about the end of the third cycle of rotations and that it
would then remain constant.

An additional set of estimates comprises the annual yields for the
same situations for the 10-year period immediately following adop-
tlorél of the conservation practices.” The following assumptions were
made:

(1) Yields are limited primarily by the available nitrogen supply;
(2) most nitrogen is in the upper 7 inches of soil, and when 7 inches
or when 1,000 tons of soil are lost, production is at a minimum; (3)
the rate of decline of crop yields is a function of the loss of both top-
soil and stable organic matter; (4) the loss of stable organic matter is
1 percent per year; (5) with cropping systems under which yields
decline, they decline to a minimum of 5 bushels of corn or 5 bushels
of oats plus the quantity of corn or oats produced by nitrogen added
by the rotation or fertilizer, or both; (6) for Napier soils, loss of soil
is less than 5 tons per acre per year (actually, there may be additions
of colluvium for this type of soil).

Prices

_The prices assumed for crops in this section for comparison of in-
dividual practices are: Corn, $1.42 per bushel ; oats, $0.79 per bushel ;

S AANDAHL, A. A, ALLAwAy, W. H,, and RIECKEN, F. F. ESTIMATED AVERAGE
YIELDS OF CORN, OATS AND ALFALFA-BROME HAY FOR THE FIVE PRINCIPAL SOIL TYPES
AND PHASES IN THE MONONA-IDA-HAMBURG SOIL ASSOCIATION AREA OF IOWA. Iowa
State Col., Dept. Agron. 1950. [Unpublished.]

"ToUSSAINT, W. D. FARM RENTAL OBSTACLES TO LAND IMPROVEMENTS AND SUG-
GESTED SOLUTIONS. (p. 68.) 1953. [Unpublished doctor’s thesis. Copy on file,
Iowa State College, Ames.]

W. D. Shrader of the Agronomy Department of Iowa State College worked
out the procedure and made the estimates.

410322—57——2
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hay, $18.30 per ton. These prices were the averages received by farm-
ers in western Iowa from 1948 through 1952.

Costs

Costs of production of crops, excluding conservation practices, are
computed on a per-acre basis for corn, oats, and alfalfa-brome hay.
The method used is that developed by Jensen in a previous study of
the area.® In general, the procedure was to estimate an average cost
of production of crops for Ida and Monona Counties for each year
from 1948 to 1952, inclusive, and then to average the estimates for the
2 counties by years. The figures for the 5-year period were averaged.
Jensen’s data ended with 1948, but the method and references he used
were followed to provide the information needed for this study for
1948-52.°

The costs of different conservation practices for various soils,
slopes, and methods of terrace installation on a farm of 120 rotation
acres were computed separately. They were added to costs of pro-
duction of crops, excluding conservation practices, to permit calcula-
tior(1:1 of total costs of production when conservation practices were
used.

Fertilizer was charged at the average rate for which it was obtain-
able locally—P,0O;, 10 cents a pound ; and nitrogen, 13 cents a pound.
A charge of $1.50 per acre for applying fertilizer was allowed for
the operator’s labor when it was applicable.

Costs of contouring are those associated with removal of old fences
and construction of enough new fences to permit controlled grazing.
It was assumed that the old fencing would have no value and that it
would be replaced by an electric fence. The charger was valued at
$25, posts at 50 cents each, and 13-gage wire at 82 cents a rod. Oper-
ator’s labor for removal of an old, and installation of a new fence was
charged at the rate of $1 per acre. It was also assumed that fences
for only 20 acres would be needed on 120 acres to facilitate pastur-
ing. Total costs for 20 acres were $253.60. As contour farming re-
quires less fuel than farming up and down hill, no additional charge
was involved for operating on the contour.

The number of linear feet of terraces required on a farm varies with
the slope. The vertical interval was determined by use of the formula
slope

2

terraces was calculated by the formula

+ 2 on slopes of less than 12 percent. The distance between

vertical interval
slope

the formulas used by the Agricultural Conservation Program Service

(ACPS). Computation of the total linear feet of terrace appropriate

to a farm of 120 rotation acres assumed that the farm was 120 rods

by 160 rods and that the slope was uniform. The cost of terraces con-

structed by custom hiring a motor patrol was estimated at 3 cents per

These are

8 JENSEN, H. R. ECONOMICS OF CROP ROTATIONS. 1950. [Unpublished doctor’s
thesis. Copy on file, Iowa State College, Ames.]

® See Appendix, for details of the method used by Jensen, including tables
37 to 39.
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linear foot.’* Costs of constructing terraces by use of the moldboard
plow, whirlwind terracer, or bulldozer were estimated on an hourly
basis (Appendix, table 39). The linear feet of terrace that can be con-
structed by these machines in an hour are averages of field data taken
by agricultural engineers at Iowa State College. *

Net Income From Crops

Gross incomes from crops were computed for the 120 acres of the
particular soil type, slope, and rotation specified, by using average
yields after major effects of conservation practices and rotations have
taken place, with the prices given on page 7. Costs of production per
acre of corn, oats, and alfalfa-brome hay were computed with no
costs of conservation assumed. The costs per acre of applying con-
servation practices were added to get the total cost of production with
conservation. Net income from crops was computed by subtracting
the total cost of production from the gross income from crops.

Individual Practices

Each conservation practice has its own erosion control characteris-
tics and possibilities, which differ with location, soil, topography, and
weather. Some practices may be duplicates in the sense that they are
alternative methods of accomplishing the same degree of conservation.
Others may be complementary in the sense that they depend upon each
other to the extent that neither alone will result in conservation, but
when they are used in combination results are obtained. The aggre-
gate results in conservation when two practices are applied singly are
not necessarily, or even likely, the same as those realized when the two
are used in combination. Still other practices used singly might not
conserve any additional soil but if combined with another practice
that would save some soil when used alone, they would increase the
quantity of soil conserved.

If a conservation practice is to be profitable, higher yields of crops
must be obtained from its adoption, and the increased income from
the sale of the larger production must exceed the cost of applying the
practice. If increased yield were the only determinant of profits from
conservation, almost every practice could be defended as profitable.
However, the value of the additional yield may be small relative to the
cost of the conservation plan or it may require a long period to become
equivalent to it. There may be alternative practices or combinations
of practices that will result in a specified level of conservation but
with different costs of use. The possibilities of profit depend on the
prices that can be obtained for the product in the future relative to
present costs of adoption of conservation practices.

0 A survey of the Ida-Monona area of western Iowa consistently revealed this
as the charge.

1 YERMSMEIER, L. F. TERRACES CONSTRUCTED WITH FIVE TYPES OF MACHINES IN
WESTERN I0WA. 1950. [Unpublished master’s thesis. Copy on file, Iowa State
College, Ames.] Hermsmeier’s findings indicate that custom hiring a whirlwind
terracer costs about 2.50 cents; a bulldozer, 2.51 cents; and a motor patrol 2.39
cents per linear foot of terrace in 1950 [p. 67]. The estimated average rate at
which the different machines could construct linear feet of terraces is given as:
moldboard plow, 162 feet per hour ; whirlwind terracer, 284 feet per hour; 70-hp.
bulldozer, 302 feet per hour [p. 55]. The assumption was made that all terraces
were constructed from corn-stubble covering.
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Contouring

Contouring and up-and-down-hill methods of farming are compared
in table 1 with respect to soil loss, runoff, and yield per acre of corn,
oats, and hay. Both soil loss and runoff are greatly reduced by sub-
stituting contouring or contour listing of corn for up-and-down-hill
farming. Erosion would be reduced by about 20 tons and runoff b
1.24 inches per acre per year by contouring. In the Ida-Monona soil
area, 5 tons of soil loss per acre is considered permissible from an
agronomic viewpoint of prevention of gullies and serious sheet erosion
(3). Contouring alone on this relatively steep slope of 14 percent will
not control erosion to this extent.

TaBLe 1.—ZFfect of rotation and planting method on soil loss, runoff,
and yield per acre on Ida silt loam, 1}-percent slope, 72.6 feet long,
1948-562

Annual— Average yield Hay
per acre 3
Rotation ! and planting method
Soil | Run-
loss off Corn Oats 1st 2d
per per year | year

acre % | acre 2

C-0s: Tons |Inches| Bushels | Bushels | Tons | Tons
Surface planted up and down
AT sannboesre, Do 3 Beonie ol Bk L 30. 44 | 4. 02 69. 1 26585 [ i o
Surface planted on the con-
tour (contouring) - _._.______ 10. 84 | 2. 78 77.8 3000718 DT LI
Contour listed______________ 3.37 | 1.65 TOSTH 800 T (e e afaia s,
C-0-M-M:
Contour listed__ ____________ .79 | .95 72.6 | 428.4 |42.07 | 12.01

1 C=corn, O=oats, O.=0ats followed by a sweetclover cover crog, and M=meadow.

2 These data are the result of cooperative research carried on by the Soil and Water Conservation Branch,
Agricultural Research Service, of the United States Department of Agriculture, and the Iowa Agricultural
Experiment Station (9, p. 8).

3 Shrader, William D., Ames, Jowa. Information on yields on runoff plots in western Iowa. 1953.
[Private communication.] Fertilizer used was 125 pounds per acre of 0-20-0 on oats in corn-oats-meadow-
meadow rotation and 200 pounds per acre on oats in the corn-oats (followed by a sweetclover cover crop)
rotation. Yield of corn is expressed in terms of shelled corn at 15.5-percent moisture; yield of hay in tons at
12-percent moisture. These data are the result of cooperative research by the Soil and Water Conservation
Branch, Agricultural Research Service, United States Department of Agriculture, and the Iowa Agricul-
tural Experiment Station.

4 Oats and hay seeded in the usual way.

Contouring (planting on the contour with a drill or planter) with
a corn-oats (followed by a sweetclover cover crop) rotation gave an
increase of 8.7 bushels of corn per acre and 3.2 bushels of oats per acre
over yields when planting was done up and down hill. The cost of
contouring under a rotation that includes meadow would be practi-
cally, if not actually, zero. In fact, under some circumstances the
total cost of producing crops on the contour may be less than the cost
with the up-and-down-hill method. The time and fuel required for
operations may be less on the contour than with the up-and-down-hill
method (72, p. 324). If contouring on all the land and no additional
costs for contouring are assumed, annual net income per acre from
corn would be increased by $12.35 and that from oats by $2.53. In
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an actual farm situation, however, a farmer would not be doing up-
and-down-hill farming on all his land. Usually there are some flat
areas on the tops of hills or between them. Because of the direction
of slopes, boundary lines, and other obstacles, a farmer usually does
some of his work on the contour.

It is probably realistic to assume that about half the increased
revenue from contouring as compared with up-and-down-hill farming
would be realized by farmers. Thus, a farmer with 60 acres in oats
and 60 acres in corn could increase his annual net income from these
crops by an average of $446.40 by altering the direction of plowing
and planting. Contouring under this rotation represents possibility
of a sizable profit, which should obviate the need for payments by
government agencies for using the practice. Farmers who do not
now practice contouring and who are foregoing the profits they might
obtain from it may be doing so either because they are unaware of
the possibility of profits or because they object to the practice for some
other reason.

‘When meadow is included in the rotation, some costs are connected
with the practice of contouring. If meadow is included, old fences
must be removed and field boundaries relocated. The estimated ad-
ditional costs of contouring are presented in table 2. It is assumed
that the old fence has no value when removed and that a new electric
fence and accessories will be bought to fence the meadow for controlled
grazing.

On a farm with 120 acres in crops, 60 acres of which have a slope of
14 percent, the value of the increased yield from corn and oats would
exceed the cost of contouring the first year under a corn-oats-meadow

TasLe 2.—Costs of contouring, and estimat.d additional returns from
this practice, on a farm of 120 rotation acres, Ida silt loam, 1}-
percent slope, 1948-562

Cost per acre
Annual| Cost for the | Cost per acre| of meadow

returns farm— of meadow 3—| depreciated
from over 20
sale of years—

Rotation ! Mead-| addi-
ow | tional
corn | With- | With | With-| With | With- | With
and out opera- | out |opera-| out |opera-
oats 2 | opera- | tor’s |opera-| tor’s |opera-| tor’s
tor’s | labor | tor’s | labor | tor’s | labor
labor labor labor

Acres |Dollars|Dollars/Dollars|Dollars|Dollars|Dollars|Dollars

OO e 40 |297. 64 |253. 60 [293.60 | 6.34 | 7.34 | 0.33 | 0.38
C-C-O-M-M____ 48 1363. 60 |253. 44 (301.44 | 5.28 | 6.28 | .28 .33
C-O-M-M__.____ 60 |225. 36 |253. 80 [313.80 | 4.23 | 5.23 | .22 .27
C-O-M-M-M____ 72 |178. 80 |253.44 325.44 | 3.52 | 4.52 | .18 .24

1 C=corn, O=oats, and M=meadow.

2 Calculated by assuming that when an entire farm is considered, increases in yield would be half those
specified in table 1.

3 Assuming that only 20 acres for pasture would need to be fenced at one time on a farm with 120 acres in
rotation. Total cost of the fence was estimated to be $253.60. The cost per acre for fence was found by
glividing the total cost by the number of acres in meadow. Operator’s labor was charged at the rate of

per acre.
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(C-O-M) or a corn-corn-oats-meadow-meadow (C-C-O-M-M) ro-
tation.? " This is true even when labor is included as a cost. As the
proportion of total cropland in meadow is increased to half or more, a
longer period is required to recover the costs of contouring from the
sale of the additional grain produced. If the cost is depreciated over
a period that exceeds 10 years, contouring is profitable under all 4
rotations.
Listing

A lister can be used to advantage on many soils in the Corn Belt.
On the sloping soils of western Iowa, listing has shown these advan-
tages: Increased response to fertilizers, increased yields, reduction in
time and labor required, and retention of additional soil and water
(6, p.20). Listed furrows catch and hold water after rains, especially
when done on the contour. The seedbed is prepared in one operation,
thereby reducing the time and labor needed. Hard-ground and loose-
ground listing both work well on the Marshall, Ida, and Monona soils
of western Iowa, on heavy-textured soils of the Missouri River bot-
toms, and on Sac, Galva, and Moody soils in northwestern Iowa.

Under a rotation of corn and oats followed by a green-manure crop
of sweetclover (C-O; rotation), soil loss with contour listing (lister
planting on the contour) was only about one-ninth of that under con-
touring and up-and-down-hill planting, and a little more than a third
of that under contouring alone (table 1). The greatest reduction in
runoff also occurred under contour listing of corn. Under a corn-oats-
meadow-meadow rotation, contour listing further reduced losses of
soil and water. Regardless of the rotation, contour listing held soil
loss well below what is generally regarded as a permissible level for
this area (3, p.945). Profits from the practice, on the basis of the data
presented, equal or exceed those for contouring alone, because the re-
duction in time, fuel, and labor when the lister is used more than com-
pensates for the decrease in yield of corn of 1.1 bushels per acre.
Profits would be even greater if heavier applications of fertilizer were
used, because the response from fertilizer with listing is greater than
with plowing (6, p. 20).

Contour listing will increase profits by $446.40 on 120 rotation
acres with a corn-oats (followed by sweetclover) rotation. The prac-
tice would remain profitable even if a yield somewhat less than that
presented in table 1 were involved. Under a corn-oats-meadow-
meadow rotation, additional returns from additional yield would
average $93.51 annually, assuming that half the acreage in crops gave
the yield responses to contour listing indicated (table 1).

Listers are not widely used in the area, because farmers say that
their use means greater risk of crop failure. They say that heavy
rains when the corn is quite small may cause the soil to level down in
the deep furrow and cover the plant. Two other disadvantages less
frequently mentioned are scalding or waterlogging, which results
when an impervious soil holds water around the plant long enough to

2 These results could be expected on the average. However, in some years the
distribution and intensity of the rainfall might result in as high yields without
contouring as with it.
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cause injury, and increased damage to the stand from cultivation
operations.

For perhaps 8 weeks after corn planted in the furrow made by a
lister emerges, there is danger that the plants may be covered by soil.
A heavy rain of short duration is likely to do greater damage than a
long gentle rain. Soil washed around the leaves and stalk does little
damage unless it covers the growing point of the plant. If the stand
is materially reduced, replanting may be necessary. Not enough in-
formation is available to permit a reliable prediction of the frequency
of damage or crop failure from this cause.

Risk of failure from flooding and scalding can be avoided if the
corn is planted on top of the ridge made by the lister instead of in
the furrow. In 1952 at the Western Iowa Experimental Farm near
Castana, 18 different plots of ridge-planted corn yielded an average of
126.4 bushels per acre (9, p. 12). A similar number of plots of furrow-
planted corn averaged 122.8 bushels per acre. The report states that
the differences in yield are not significant in a year when damaging
rains do not occur (considering differences in stand). Nevertheless,
when heavy rains occur ridge planting is free insurance against dam-
age from water. An additional observation indicated in the report
is that ridge-planted corn emerges sooner than that planted in
furrows.

Wide Rows of Corn Interplanted With Forage

Interplanting fall grain, legumes, or grasses between corn rows is
currently receiving attention as a conservation practice. The rows of
corn are spaced farther apart than the usual 40 inches. Interplanting
the wide rows makes it possible to grow corn more frequently on a
field, because erosion may be reduced and organic matter returned
to the soil is increased at the same time. The oat crop, which is usu-
ally less profitable than corn, can be omitted from the rotation.

An experiment using this practice was conducted in 1952 on the
Western Towa Experimental Farm. The practice cannot be fully
evaluated, however, because neither the yields from the forage crops
nor the data on erosion and runoff are yet available. The corn was
grown in rows with alternate spacings of 40 and 80 inches on land
that was high in fertility and that had been in alfalfa-brome the 2
previous years (table 3). Corn was planted on May 17 and cultivated
3 times. On July 3 rye and vetch, alfalfa-bromegrass, sweetclover,

TasLe 3.—Xields of corn from mormal and widely spaced rows,
Western Lowa Experimental Farm, 19521

Row spacing Yield per Stand per
acre acre
Bushels Plants
A0-inchroweshadive st Il - odea s oo taoe of 5ol | 123.0 15, 094
40- and 80-inch rows alternated_- - - _______________ 110. 3 15, 398

1 These data are the results of cooperative research by the Soil and Water Conservation Branch, United
States Department of Agriculture,and Iowa Agricultural Experiment Station (9, pp. 10-11).
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and wheat were interplanted. Good stands of the interplantings were
obtained, especially of rye, vetch, alfalfa, and sweetclover. Wheat
was badly damaged by rust. The yield of corn from the more widely
spaced rows was 12.7 bushels less than under the narrower spacing.

A corn-oats-meadow rotation could become a corn-corn-meadow
rotation if two-thirds of the farm were in corn, or a corn-meadow ro-
tation if half the crop acreage were planted to corn. On a farm of
120 rotation acres total returns from corn under a corn-oats-meadow
rotation would be $6,986.40 at 1948-52 prices. Under the corn-corn-
meadow and corn-meadow rotations returns would be $12,530.08 and
$9,397.56 respectively.

A corn-oats-meadow-meadow rotation could become a 3-year rota-
tion as corn-meadow-meadow, or it could remain a 4-year rotation as
corn-corn-meadow-meadow. Either change would ermit more acres
in corn and meadow each year. It might, therefore, offer greater
erosion control. The erosion control characteristics of interplanting
cannot be appraised, however, until additional information becomes
available. In time, the technique may prove useful in maintaining
income and controlling erosion simultaneously.*

Rotations

Crop rotations maintain soil fertility, soil structure, and erosion
control. Less erosion is found on fields planted to oats and other
small grains than on those planted to row crops, but more erosion is
found on the fields of cultivated crops than on those in meadow.

Table 4 compares the erosion, runoff, and yield per acre for con-
tinuous corn and for a corn-oats-meadow rotation on comparable

Tasre 4—Soil and water losses each year and yield of corn per acre,
specified cropping systems, 1931-51*

Corn yield per acre ?
Soil losses | Water run-
Cropping system per acre |off per acre
1951 1947-51
average
Tons Inches Bushels Bushels
Continuous corn for 21 years____ 46.0 7.35 9 18
Corn-oats-meadow rotation for
21 yearg M L Nl o L L 13.7 i 63 84

1 Towa Agricultural Experiment Station FSR-55 7, pp. 2-9).
2 Plots were limed and received a uniform application of 20 percent superphosphate at the rate of 100
pounds per acre per year. The soil is gently sloping Marshall silt loam. The hay is a mixture of alfalfa,

red clover, and bromegrass.

1 mwo other methods of managing crops offer as much, if not more, promise
of erosion control than wide-row corn with forage interplantings. One of these
is mulch tillage, which may help to control erosion and to reduce the cost of
producing corn. The other is the planting of grasses in the fall, following an
early crop such as sweet or silage corn. This method would offer the same
possibility of eliminating the small-grain crop as would wide-row corn with
forage interplantings, and probably it would increase profits. These practices
are not appraised in this report, because data relating to them are not available.
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land. Erosion on the acreage on which corn had been grown con-
tinuously for 21 years was more than 3% times that on land on which
a corn-oats-meadow rotation had been used for the same length of
time. Forty-six tons per acre of soil loss represents about a third of
an inch of topsoil per year. The yield of corn after 21 consecutive
years was only 9 bushels per acre—one-seventh of the yield of corn
In a corn-oats-meadow rotation.

The fertility, structure, and porosity of soils are better when a ro-
tation of crops is used. Table 5 contains additional information on
the effect of various rotations on yields and returns from crops. Re-
turns are higher under a corn-corn-oats-meadow rotation than under
any other. T'he corn-oats, corn-oats (followed by a sweetclover cover
qrop), and corn-corn-oats-meadow rotations on 120 acres each involve
60 acres in corn, but returns are considerably higher from the rotation
that includes 30 acres of meadow. The rotation that has the greatest
acreage of corn, corn-corn-oats (followed by a sweetclover cover
crop) provides the second highest returns. When the rotation in-
cludes 48 acres of corn and 48 acres of meadow, income drops to
$9,071. Within a range, returns from crops can be increased by sub-
?él(‘;lttuig mtem%{ow fiqr g{'?in <irops in the rotation. If the forage is

o livestock, ordinarily a larger percentag
be included in the rotation).7 gk s i wigi g

TasLe b.—Awverage yields per acre of corn, oats, and hay, and gross
returns per farm for 7 rotations, Marshall silt loam, 194852

Average yields per acre ? Total an-
. nual farm
Rotation ! & | returns
orn Oats Meadow from
crops 3
Bushels Bushels Tons Dollars
8—8;(_) _______________________ 61. 6 B2 7 e op N - 6,7798
C:() ol T e KAER el e AT AR 80. 0 347 | camae e 10, 185
o-ci‘d'ivi ____________________ 82. 6 32.16-1| S 00, 11y 3 8, 583
poiv M_ ____________________ 97. 3 37. 4 3.01 10, 687
C—C:O £ Y A A 104. 3 35.7 2. 56 8, 928
o M_ i) Il M Al M 103. 7 36. 8 2. 97 9,071
GOSNV L s B S 103. 6 37. 4 3. 00 8, 584

1 C=corn, O=oats, Os,=0ats followed by a sweetclover cover crop, and M

=meadow.
2 Yields are ﬁ:om plots on Soil Coqservatlon Farm, Page Countsl’),' Towa. Seee%og"g Agricultural Experi-
%131111; r%t;:tig)rlxl g ri 111{(;;5 I(Jslii%dlg)t'atll ligse d:ita resulted from cooperative research by the Soil and Water
oy Experimént i By es Department of Agriculture, Agricultural Research Service, and Iowa

3 A farm of 120 rotation acres is assumed and the prices used were th 4
Corn, $1.42 per bu.; oats, $0.79 per bu.; hay, $18.30 perr) ton. R T T T

Further indication of the effect of rotations in conserving soil i
shown (table 6). Soil loss is given in tons per acre per %ez(:'ﬂf(l)i
various slopes of soils in the Ida-Monona-Napier soil association. It
varies with the slope, soil, and farming system as well as with ro-
tations. Introduction of a cover crop, even a sweetclover catch crop
plowed down as green manure, reduces soil loss considerably. When

410322—57——3
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meadow is.introduced, soil loss becomes even smaller. The greater is " ——
the percentage of meadow, the smaller is the loss of soil. Soil losses are i 21 &3 $§ £ 3 = QUL |2~
always higher under a cash-grain system of farming than under a live- SN = ot | 38 & < CwFN Eg
stock system that includes the same crop rotations and slopes. g e S8 g G g oty S
S | S {7 bt 3 L
: ¢ . S & S8 N | S Sy
TapLe 6.—Annual soil loss per acre on Ida-M onona-Napier soils, by N = ~g =L s | B 35
system of farming, rotation, and slope * S s 5'3 BE S - 3 SE
Lty FUiand ~rata paf i A PR e Rl i A PR NN S P T A R O A=t (&) Om 2 ) ( Ay
S 5 By 3 I ) o
Ida Monona | Monona | Monona Napier g ] Ex 888 | &¢ 3 = S SR
Farming system silt loam, | silt loam, | silt loam, | silt loam, silt loam, S = = FOND o & g = | mo¥a | &8 g
and rotation 2 12- to 20- | 12- to 20- | 9- to 15- | 2-to 8- | 0-to 6- pY S i gLLSS g8 < 5 | A of et EE
percent percent percent percent percent \ S g = i EE’ L 5t ] 2 e £
slope slope slope slope slope S 5 Cl> g S é Zl S 1n
cé o o ® < e Mg
=~ Cl) ) 3 w T o
S [} <9 [ k]
Caél_l_—(%rzgn system: Tons Tons Tons Tons Tons ‘ ‘,§ :~ g8 .§ g @) gg
N 319. 5 253. 5 132.6 28. 2 18.6 3 R L cooco | =& S % gs
0 B NI N 213.0 | 169.0 88. 4 18.8 12.4 s S| 3| .B88% [2; % g = | 2833 |32
C-0,-C-0-M-M.|  106.5 84. 5 44.2 9.4 6. 2 [ S 17| 7| S849T |53 = =hurl: 5 8w e
combith MeE) A8 my oy o NEIHE L A
=M=M _ e 63. A Y s " @ O | T en o &
C-O-M-M-M___. 42. 6 33. 8 17.7 3.8 2.5 T © °f 33 & o8
Livestock system: PN = = S S =8
C-C-0un s coses 246. 0 195. 0 102. 0 21. 6 14. 4 = 22288 EQ ~ = 28
OO0, o 164. 0 130. 0 68. 0 14. 4 9.6 | N 4 | 88888 | g S T 28888 |59
C-0,~C-0-M-M_ 82.0 65. 0 34.0 7.9 4.8 ; D [ Noogy | &3 ™ Q] 18 D L0 fofirg B
C-C-0-M-M.____ 73.2 58. 5 30. 6 6.5 4.3 \ =S » s A S O Eaa 0 g
_O-M- 3 5 C @ - S= «X
C_O_M_M; ______ le. 2 39. 0 20. 4 4.3 2.9 3 o] =] Ry 3 SE 3 = 58
C-O0-M-M-M___. 32.8 26. 0 13. 6 2.9 1.9 %S J; —R D g s6,5E = 10O~ 0 e
] - S = | P87 |z 58 2| magg (s
S > S i D
1 Calculated by use of the Browning factors. Slopes 200 feet long are assumed. See footnote 5, p. 6. -«2 > 2 ;J ot S ﬁ _l¢ % gg
2 C=corn; O=oats; Os=o0ats followed by a sweetclover cover crop; M=meadow. oy § _I( g 2 g : g; (11 § ;§
S = a5 NS — ~ )
. . . . ” o = @
Increasing the proportion of meadow in the rotation soon reduces 3L = 3 g; 2w iy ek
soil losses on Napier silt loam with little slope to the permissible level S| 8 5 g1 > Sl 153 & £z
or below. Rotations that keep half the land in meadow eliminate the £33 (= sinepumg - = | 2 ol
r g . % = 8 = =
erosion hazard on Monona silt loam with a 2- to 8-percent slope. On S NFSD | &= S| 2| = woN 10
the steeper Ida and Monona soils, rotations that include 60-percent 3 JlagroR g £ 3 §> =l | BRET £
meadow do not reduce erosion to a 5-ton-per-acre level. L M a0 g TR o QR 80
In terms of erosion control, the greatest benefit from meadow on S&| 8 S °g S| 8 | 5 5%
steep slopes comes from the first year of meadow. It is more 1mpor- SN & | & Ex §®© | & ¥ R
tant to get rotations with 1 year of meadow established on all farms E &, E‘:: RS g o ey
oftati 1 \ c 2] ad . =
that have steep slopes than to get rotations W ith 2 years of meadow & 2| = 2888 | &3¢ = 2 | = s | Sl
on 50 percent of the farms. This is illustrated for steep Monona S ! ;‘< ot oo h S ) gl LN | Hod
. . = 1 = . — 173
silt loams of 9- to 15-percent slope (table 7). Soil loss per acre, when S C o ans R - Rkl e T
50 percent of the farms on this soil and slope have a corn-oats- 8 | T8 % 08 (ol gl i 8=t
p A 3 % p N ') 2= 9 %) I SRS
meadow-meadow rotation, is 260 tons. 'With 100 percent of the farms N £38. .8 ) S=gE
using a_corn-oats-meadow rotation, soil loss is only 200 tons per acre. 3 - ZET -éd%’é & i | Qs
The gain is 60 tons per acre. On 120 acres of thi§ soil and slope, soil = 5 2R §g R | 48 5 ~ ol =B3RR Eo2Y
loss is reduced from 31,200 to 24,000 tons. s | & Bo8i I o 5 e
& 5 . = 218y = P
The opposite relationship appears to hold for lower slopes of Mo- e o g8 S o gé%é
nona silt loam. As indicated, soil loss per acre when 100 percent of <3 o, TERR ) ;‘g g oy T P
the farms use rotations that include 1 year of meadow amounts to | R peoti vl SS b 2E5 Paon | BORY
~ 1 1
36 tons (table 8). It amounts to only 28.8 tons per acre when rota- = " é 52 P §'5§§ al) £% 8*@ Pl | 2EEC
tions that include 2 years of meadow are used on half the farms. ] g£2.23 v | BE2R o z 25g FETINT | gE
S 528 ru o AR 2 Eo%° R L
< k‘SO = “~E%a < h"@ 6% cddyils O 30
~ =R 10wo1d =g 22 RN~ T ot
D~ — S8 = oS «g
4 NO b~ Sa
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Terracing

Terraces are devices for shortening the slope, thereby reducin
the velocity of movement of water and regulating the loss of soil.
When spaced the distance apart recommended by agronomists and
engineers, they are expected to hold soil loss within permissible limits
for slopes up to 12 percent. This is illustrated by the data on soil loss
with various soil types, slopes, rotations, and soil management prac-
tices (table 9). Terracing with contouring holds soil loss below 5
tons per acre with all rotations on Napier silt loam, 0- to 5-percent
slope, and Monona silt loam, 2- to 8-percent slope. As slopes increase,
more grass is needed in the rotation to hold soil loss below 5 tons.
The effectiveness of terraces is greater under a livestock than under a
cash-grain system of farming and with rotations that include meadow.

Soil loss with cash-grain farming on eroded Ida silt loam, 12- to
20-percent slope, for example, is 319.5 tons per acre when a corn-corn-
oats rotation is used with no mechanical practices. It is reduced to
48 tons per acre when terraces and contouring are added. Terraces
reduce soil loss from 132.6 to 19.8 tons per acre, when this rotation
is used on Monona silt loam, 9- to 15-percent slope.

The costs of terracing and contouring are greater than those asso-
ciated with the other practices discussed. Kstimates of the cost of
contouring and of custom hiring for construction of terraces and the
additional net returns are shown in table 10. The costs of building
terraces increase with the slope. The costs of contouring are added
when meadow is included in the rotation, because of the need for
fencing. The cost of terracing and contouring on a slope of 0 to 5
percent amounts to $7.69 under corn-corn-oats (with sweetclover cover
crop) rotation, and to $8.86 under a corn-oats-meadow-meadow-
meadow rotation. For the same rotations on a slope of 12 to 20 per-
cent, the costs are $20.30 and $21.47, respectively. The value of addi-
tional yield in the year following adoption of terracing and contouring
pays for the cost of these practices on the lower slopes only when rota-
tions that involve little or no meadow are used.* Possibly, however, a

farmer could recover the costs of terracing and contouring on steeper
slopes, even with rotations that involve meadow, by appropriate ap-
plications of commercial fertilizer.

Fertilizer

Use of fertilizer does not greatly affect the quantity of soil lost by
erosion. When used in combination with terracing and contouring,
it contributes to the reduction of soil loss by facilitating rapid growth
(table 9). Use of fertilizers contributes to a conservation system of
farming chiefly by helping to maintain net incomes.

Priority of Practices

The foregoing information is useful in appraising the relative
merits of different practices in conserving soil. Future studies should
provide additional data on the problem. Detailed ramifications of

1 When the ACP payments of 2 cents per linear foot of terrace are considered,
the value of additional yields makes it profitable to terrace and contour with
each of the rotations and slopes specified in table 10.
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TABLE 9.—Annual soil loss in tons per acre, by soil type, slope, rotation,
and soil management practice *

Napier Sint LoaMm, 0- 70 5-PERCENT SLOPE

Annual soil loss per acre with—
Cash-grain farming Livestock farming
\ Rotation 2
. Ter- Ter-
~ : No soil- | Ter- racing, | No soil- | Ter- racing,
manage-| racing |contour-|manage-| racing |contour-
ment and |ing, and| ment and |ing, and
prac- [contour-| ferti- prac- |contour-| ferti-
tices ing lizer tices ing lizer
| Tons Tons Tons Tons Tons Tons
; C=C=0. - e mlE 18. 6 2. 7 2.1 14. 4 2.1 1.5
‘ C=C-050 00 s i 2o 12. 4 1.8 1.4 9.6 1. 4 1.0
C-0~C-O-M-M_____ 6. 2 .9 0 4.8 ol .5
C-C-O-M-M________ 5.6 .8 .6 4.3 .6 .4
C-O-M-M_______.__ 3.7 .5 .4 2.9 .4 .3
C-O-M-M-M________ 2.5 .4 %10 1.9 .3 a2
MononA SiLt LoaM, 2- To 8-PERCENT SLOPE
CRO0p0 L L LS RiE, 28. 2 4.2 3.3| 216 3.3 2.7
oo N 18. 8 2.8 22| 14.4 2.2 1.8
C-0,~C-0-M-M__._. 9. 4 1. 4 1.1 7.2 1.1 .9
C-C-O-M-M________ 8.5 1.3 1.0 6.5 1.0 .8
C-O-M-M___________ 5.6 .8 Sl 4.3 T .5
C-O-M-M-M._._____ 3.8 .6 .4 2.9 .4 .4
Monona Sint Loam, 9- To 15-PERCENT SLOPE
00 o iabi L B 132. 6 19. 8 15. 3 102. 0 15. 3 10. 8
C-C-Op o apamon 88.4| 13.2| 10.2| 680 10.2 7.2
C-0,~C-O-M-M_____ 44. 2 6. 6 5.1 34.0 5.1 3.6
C-C-O-M-M________ 39. 8 5.9 4.6 30. 6 4.6 3.2
C-0-M-M.. -5.e3is. 26. 5 4.0 3.1 20. 4 3.1 2.2
C-O-M-M-M._.______ 17.7 2.6 2.0 13. 6 2.0 1.4
Eropep Ipa Siur Loam, 12- To 20-PERCENT SLOPE
C-C-0. oS Bre. 319. 5 48.0 36.9 | 246.0 36. 9 25. 8
O-C-O it 213.0 | 32.0| 246 1640 | 246 17.2
C-0,—C-O-M-M_____ 106. 5 16. 0 12.3 82.0 12.3 8.6
C-C-O-M-M_.._____ 95.8 | 14.4| 1.1| 73.8| 1.1 7.7
C-O-M-M_____._._____ 63. 9 9.6 7.4 49. 2 7.4 5.2
C-O-M-M-M..______ 42. 6 6. 4 4.9 32. 8 4.9 3.4
EropEp Monona Siut Loam, 12- 1o 20-PERCENT SLOPE
C=C-0=1 5. e a5 253. 5 43. 8 33.6 195. 0 33.6 23.7
00 LS T 169. 0 29. 2 22. 4 130. 0 22. 4 15: 8
C-0.~C-O-M-M_____ 84.5 14. 6 11. 2 65. 0 11.2 7.9
C-C-O-M-M________ 76. 0 13. 1 10. 1 58. 5 10. 1 1
C-O-M-M._______.___.. 50. 7 8.8 6.7 39.0 6.7 4.7
C-O-M-M-M_.______ 33. 8 5 8 4.5 26. 0 4.5 3.2
1 Calculated by using the B i
Oty Gmnbts oot Salrosd b & S ssve: S wop: Mestodswy . ool 6
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SOIL CONSERVATION AND IMPROVEMENT PRACTICES 21
- e At & 55 using various practices can be learned only when these practices are
& El T S B Es applied to a specific farm and analyzed in terms of their effect on the
§ o ~ S I s 5§ entire farm organization as a business unit. )
2 g = | 5 [y ey Control of soil (and water) movement.—A practice that holds
S E= T 2 . . . . . . . . %
3 = S| R § 25 erosion within the permissible 5-ton limit on lower slopes may be
Rl = g & '
it o8 o | e i5 insufficient to do so on steeper slopes. Terracing plus contouring
| 2! iy . . » » " ¢
T = YT T i 1 Sy effectively controls erosion on slopes of from 2 to 12 percent (table
A B - p= £ 3 8 R » B2 . However, on slopes that exceed 12 percent this practice ranks
S ~ SRS S T 2 =g ) % ] A = SN 3 ™
g 8, - §S W | o E-E second to contour listing when soils and climate permit its use. As
T - TR ' E gk indicated, on Ida silt loam with 14-percent slope, listing on the con-
S £ IR S §5 tour reduced soil loss to 1.79 tons per acre with a corn-oats-meadow-
‘ = e . . ‘c
S = o P | meadow rotation (table 1). Terraces and contouring on Ida silt
-~ L 7 i
N g - o 0w ® 8 5§ loam, slope 12 to 20 percent, and with a corn-oats-meadow -meadow
S Z 0 v o 22| g gs rotation reduced soil loss to 9.6 tons per acre (table 9).** Rotations
e E = £ ;o 7 £ s probably rank third in ability to conserve soil on slopes of less than
g 2 S| = & 29 12 percent and fourth on slopes of more than 12 percent. A corn-
S E L 9 BS oats-meadow-meadow rotation on Ida silt loam, slope 12 to 20 per-
3 g o & g5 cent, would hold soil loss to 63.9 tons per acre (table 6). Rotations
1
£ = g ;é’g’ such as corn-oats-meadow-meadow or corn-oats-meadow-meadow-
B 3 & [ EEte e g 283 meadow, which included meadow a fourth or more of the time, elimi-
= " O %—« S H E3 §§ nated erosion as a hazard on slopes of less than 12 percent. On steep
3 S | _RT T & S5 slopes it is more important to have rotations with 1 year of meadow
S ) ?5‘2'*2 on all the acreage than to have rotations with 2 years of meadow on
y 2: KRS Z 823 half of it. Data presented indicate that contouring on Ida silt loam
< = S| 9 8 g g S8 of 14-percent slope would hold soil loss down to 10.8 tons pel('ta%tl'e
= ! S L B8 1 -oats (followed by sweetclover cover cro rotation (table
o £ S | R \3%s with a corn-oats (foll ) p) rot:
o “F =0 l = 3 85 s 1) 5 . . = : 1
x| B < Rl Bg L'rosion control on the basis of cost.—(,ontourmg and contour list-
‘;{3 2 ° I oS8 ‘ ing rank highest in terms of soil saved per dollar invested on gentle
% 2 = S z 8 g BEES slopes if the rotations do not include meadow. These practices rank
g g% 19 ’i; i 2 i g sgsh high even when meadow in the rotation mvolves new fence. ()n.
£ g2 | 2| 2 2 & & g o ES steeper slopes, contour listing and a rotation that includes 1 year of
< i3 | ¢ S E §§§§ | meadow would give the greatest control of soil at the smallest cost.
8 . . . - . .
S g D & 5352 When contour listing is not adapted to a specific soil or location, con-
- Bl g Egﬁ: touring and a rotation that includes 1 year of meadow would save
~ © . o £
N 5E | = T8 5 8|3 el the most soil at least cost on slopes of more than 12 percent.
S | £3 SI .o 4 8 | X ERES These statements hold true of these practices on slopes of less than
5 | 8t Lls — T 3 _Rs% 12 percent. On such slopes, rotations are more effective in keeping
S | B T S E g=sk soil losses down to a permissible level. The erosion that would occur
o & i s §§f§ o without them is much less on the lower than on the higher slopes.
E & = §§§§ Terraces are effective in controlling erosion on slopes of less than
b g S| 282 8 2 8 B agck 12 percent, but they are expensive.1s Terracing plus contouring on
3> e 5 : 3 oS
S |7 |9 asg | B8 B . : ;
% CB R - % ;‘55‘3 ®In table 9, the slope length was given as 200 feet, and in tahle_] as 72.6
§= l | i T g a §§<'7. feet. However, the agronomists who made the analysis of the data in table 1
N = L e g E“ S state that these data are fairly applicable for slopes up to 200 feet. See Iowa
S & ~JE EedE | 5 ESpg Agricultural Experiment Station FSR-70 (9, pp. 8-10). '
. @ EgsEs8a8 8 0288 *Terraces involve the greatest total cost. They may be less expensive to
A < g 8'9‘ 82 £33 o ﬁ—%sg the farmer than certain other practices if he can get 2 cents per linear foot of
| 3 LESE= =~ 5 2585 terrace in the form of ACP payments. Terraces have the added advantage of
3' @ ﬁ Q‘.g Q;’;‘O 33 Z ”éi’g not having indirect costs associated with their adoption.
& = k- bt~ E g5V
e 2 228893845 | = §go
4 = FoSNdm o =~ Bnge
& 2 z 2 2 2 858
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slopes of 2- to 8-percent costs as little as $12.60 per acre, and this
practice would save up to 16 tons of soil per acre (tables 9 and 10).
This is a cost of 0.787 cents per ton. Tt is not a high cost, but it 1s
higher than the direct costs of using the other methods discussed.

Implications on payments and policy—Although the foregoing
ranking of practices on the basis of soil-saving possibilities and cost
per ton of soil saved is tentative and a rough approximation, 1t merits
further consideration from the viewpoint of both payment and policy.

If practices are complementary, it means that they give conserva-
tion results only when used in combination (4, pp. 763-765). In these
instances, payment should be made only when the other practice is
used in combination with it. The data available at this time are
not adequate for classifying practices. In some degree, however,
contouring and contour listing, as well as contouring and terracing,
fall in that category. Unless listers are used on the contour, little or
no conservation results.'” This is true also of terraces. However,
the very nature of terraces makes it almost impossible to do other
than plant and cultivate on the contour.

If practices are competing in the sense that they represent alterna-
tive ways of accomplishing a specified result, payments should be
made for only one alternative on a given acreage (4, pp- 763-765).

Many practices or combinations of practices represent alternative
methods of controlling erosion. The objective should be to get the
desired amount of erosion control by using the alternative practice
or combination of practices that is least costly. The choice of a
practice may differ with location. Contour listing, for example,
represents an alternative method of controlling erosion on the soils
of western Towa. But it is inappropriate on impermeable soils or
where precipitation is such that frequent replantings are necessary.
The practices that represent alternatives on higher slopes are con-
touring and terracing, contouring and rotations, contour listing, and
contour listing and rotations. On lower slopes, the alternatives are
rotations, contour listing, contouring, and terracing plus contouring.

A general statement to the effect that one practice or group of prac-
tices is the least costly alternative cannot be made. The degree of
erosion control accomplished depends on the soil, the slope, the
weather, the cropping system, and the livestock system. Final deci-
sion as to the degree of control that is needed must be made on the
basis of a specific farm, with the whole farm considered as a business
unit. This is also true with regard to alternative methods of erosion
control and the decision as to which method is least costly.

The most efficient use of limited resources in conservation can be
made only if overall farm planning is done. It must be made to
dovetail into the organization already on the farm and to permit a
gradual but continuous transition in terms of its effects on other sec-
tors of the farm business, such as the livestock program, the situation
as to capital, and net income.

s

1 gome farmers are known to use the lister on slopes but they do not contour.

The most likely result is an increase in erosion.
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Combinations of Practices

The effects of applying (1) terraces and contourin : ;
races, contouring, and fertilizer on crop yields, costsg, zlxlré;i c(fo)ptflll—
come, and capital requirements were investigated. The estimates of
yields on the various slopes and rotations and the applications of
fertilizer used in this part of the analysis are the average yields after
major effects of conservation practices and the rotation have taken
place in a cash-grain system of farming and in a livestock system of
farming.** The effects are measured on a farm of 120 rotation acres
for each slope, each rotation, and each system of farming or con-
servation practice. Later in the analysis, the effects of various prac-
tices on net farm income are examined on the basis of yields that var
over a 10-year period after the practice is adopted. Y

Costs of Terracing, Contouring, and Fertilizer

The cost of terracing on a farm varies with the
) slope and method

of construction. The slope determines the number opf terratlzgse m(l)d
the number of linear feet of terrace needed. The steeper the slope
the more linear feet of terrace are required and the greater is the
total cost of terracing. Machines used in building terraces differ
as to original cost and cost of operation. If a farmer can operate
.tl(liem‘hlmself and still manage the rest of his business as before, an
geligcépnal c%ixlrgefior hﬁ labor need not be included in the cost of

Tacing. erefore, all costs were calculated wi ;
bot(l; 1Itlclud3d and not included as a cost. i sl

osts and net crop incomes are computed for various methods of
constructing terraces, as follows: (1) Terraces constructed by a molgl-
board plow and a 2-bottom tractor; (2) terraces constructed with
ix) whirlwind terracer and a 3-bottom tractor; (3) terraces constructed
sgr‘?igé)s-h(;)frs:powter bultdolzer;d(é%) terraces constructed by hiring the
. motor patrol and 1its operat

llnlear }ilfo%t of terracepbuilt. ottty v

n the first three methods of construction, the cost was esti

e i1 stimat

the basis of the number of hours required to do the job and anailggr({;
rate as f’ollows: (1) Moldboard plow and 2-bottom tractor without
operator’s labor, $0.57; with operator’s labor, $1.57; (2) whirlwind
terracer ,and 3-bottom tractor without operator’s labor, $1.70; with
oper,a,tors labor, $3.20; (3) bulldozer, 70-horsepower, without’ oper-
a:.tor s labor, $4.76; with operator’s labor, $6.26. These charges rep-
resent the fixed cost of ownership on the basis of an annual hourly use
plus the cost of operating them.”” They apply to a farmer who already
;)gvi}ls the maci':l}llln% or whofwould buy it with the intention of keeping

or use on the farm or for custom work i e
ra:clez p oo work, or who could rent it at the

he average cost of terracing an acre in a 20-acre fi i

avel s - eld of the

slopes indicated is shown (table 11). The total cost of terrac‘irﬁgl(t)ﬁz
field is divided by 20 to give the average cost per acre. Terraces con-

structed with a moldboard plow range from a cost of $2.04 an acre on

‘: See footnote 6, p. 7.
 See Appendix, table 39, p. 85.

410322—57—4



94 TECHNICAL BULLETIN 1162, U. 8. DEPT. OF AG

RICULTURE

the lowest-slopes (up.to 5 percent) to $5.39 on the steep slopes (from
12 to 20 percent) when operator’s labor is included as a cost. Custom
hiring a motor patrol at 3 cents per linear foot of terrace costs $7.69
on the lowest slopes and $20.30 on 12- to 20-percent slopes. The cor-
responding costs of terraces constructed by a whirlwind terracer are
€3.15 and $8.32; $5.33 and $14.07 when done by a bulldozer. The costs
for a moldboard plow, whirlwind terracer, or bulldozer are consider-
ably lower when the operator’s labor is not included as a cost.

TapLe 11.—Awerage cost of terracing an acre in a 20-acre field by
specified methods, operator’s labor included and excluded as a cost,

19/8-52

Moldboard plow [Whirlwind terracer Bulldozer

Custom
Slope With | Without| With | Without| With \ Without| bire of
(percent) operator’s operator’s operator’s|operator’s operator’s operator’s patrol

labor labor labor labor labor labor
included| included| included included| included| included

Dollars | Dollars | Dollars | Dollars Dollars | Dollars | Dollars

0to b ----- 2. 04 0. 74 3.15 1. 66 5. 33 4. 08 7. 69
28 3. 65 1. 22 5. 16 2. 73 8.73 6. 63 12. 60
9to 15 .- 5.21 1. 88 8. 04 4.25 13. 60 10. 32 19. 61
12 to 20— 5.39 1. 95 8. 32 4. 40 14. 07 10. 69 20. 30

Average costs of terracing and contouring by rotation, slope, and
method of construction are shown (table 12). The costs of contour-
ing vary with the number of acres of meadow in the rotation, as ini-
tially this practice would involve the removal of old fences, the laying
out of new field boundaries, and the purchase of electric fencing to
permit controlled grazing of meadows.

The cost is greatest when terraces are built on a custom basis. The
cheapest method is with the moldboard plow and a 2-bottom tractor.
Even when a charge is made for the farmer’s time, the cost of building
the terraces with a moldboard plow is only about a third the cost of
hiring the work done by motor patrol at 3 cents per linear foot. The
saving is more pronounced when the operator does not include his
labor as a cost.

The costs of terracing and contouring are not recurring. They
can be maintained by leaving the dead furrow next the terrace when
plowing, except for oceasional breaks caused by crossing the terraces
with machines or by unusually heavy rains. The work involved in re-
pairing them is not great if it is done soon after the break. The ter-
races and wire for fences should serve for about 20 years or longer
if properly maintained.

The application of fertilizer is different. There is some carryover.
However, maintaining yields at a specific level after a rotation has
been in effect for a few years requires about the same application each

time the crop is grown.

, by specified methods, operator’s labor included and

excluded as a cost, 19,8-52*

TaABLE 12.—Awverage cost of terracing and contouring an acre
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oats followed by a sweetclover cover crop, and M

1 One-twentieth the co_s} for contouring and terracing a 20-acre field of the various slopes.

{C=corn, O=oats, O,
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The annual cost of fertilizer per acre, at the rates indicated by the
agronomists as needed for corn and oats to give the yields on which
caleulations of income are made, is given in table 13. These rates
are less than those that would be most profitable under present price
relationships.? _ _

Costs of commercial fertilizer are less for a livestock than for a cash-
grain system of farming. This difference in costs between systems
1s greatest for rotations that do not include meadow. With a cash-
grain system of farming, the cost of fertilizer is greatest for a corn-
corn-oats rotation and least for a corn-oats (followed by a sweetclover
cover crop ) -corn-oats-meadow-meadow (only corn and oats are ferti-
lized). The per acre cost of fertilizer for oats exceeds that for corn
for most rotations. . )

If fertilizer can be used profitably, a farmer receives the profit in
the year he applies the fertilizer. It may take several years, how-
ever, even to recover the initial investment made when terraces are
used. This is important to a farmer whose capital is limited. He

TasLE 18.—Annudl cost of fertilizer per acre for corn and oats, opera-
tor's labor included and excluded as a cost, 1948-H2

Fertilizer cost per acre for—
Corn Oats
ion,! f farming, and slope
Pt e ® P \Without| With [Without| With
opera- | opera- | opera- | opera-
tor’s tor’s tor’s tor’s
labor labor labor labor
included |included |included | included
C-C-0—cash-grain: Dollars | Dollars | Dollars | Dollars
Eroded Ida, g1r2- to 20-percent slope- . - - 8. 50 10. 00 6. 90 8. 40
Eroded Monona, 12- to 20-percent slope- 8. 00 9. 50 5. 90 7. 40
Monona, 9- to 15-percent slope....___- 6. 20 7.70 5. 90 7. 40
Monona, 2- to 8-percent slope___..._-- 6. 20 7.70 5. 25 6. 75
Napier, 0- to 5-percent slope_ - .- .-~ 4. 90 6. 40 3. 60 5.10
C-C-0O—livestock:
Eroded Ida, 12- to 20-percent slope_ .- 4. 60 6. 10 4. 60 6. 10
Troded Monona, 12- to 20-percent slope .- 5. 40 6. 90 4. 60 6. 10
Monona, 9- to 15-percent slope_ .. -- 4. 90 6. 40 5. 90 7. 40
Monona, 2- to 8-percent slope__..._.- 4. 90 6. 40 5. 25 6. 75
Napier, 0- to 5-percent slope._ ....---- 4. 90 6. 40 3. 60 5. 10
C-C-0,—cash-grain:
Eroded Ida, 1g2- to 20-percent slope. - - - 5. 90 7. 40 9. 90 11. 40
Eroded Monona, 12- to 20-percent slope.. 5. 40 6. 90 8. 90 10. 40
Monona, 9- to 15-percent slope_ .. -- 4. 25 5.75 6. 90 8. 40
Monona, 2- to 8-percent slope._..- .- 4. 25 5.75 6. 25 7.75
l\é apier, (- to 5-percent slope__. .- ----- 2. 95 4. 45 4. 60 6. 10
C-C-0,—livestock:
Eroded Ida, 12- to 20-percent slope_ - -- 4. 28 5.78 6. 60 8 10
Eroded Monona, 12- to 20-percent slope.- 4. 10 5. 60 6. 60 8.10
Monona, 9- to 15-percent slope__ .- 2.95 4. 45 6. 99 8. 40
Monona, 2- to 8-percent slope... .- 2. 95 4. 45 6. 25 7.75
Napier, 0- to 5-percent slope_ ... --- 2. 95 4. 45 4. 60 6. 10

2 A later section deals specifically with this point.
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TaBLE 13.—Annual cost of fertilizer per acre for corn and oats, opera-
tor’s labor included and excluded as @ cost, 1948—52—Continued

Fertilizer cost per acre for—

C-O-M-M-M—cash-grain:
Eroded Ida, 12- to 20-percent slope._ - __
Eroded Monona, 12- to 20-percent slope -
Monona, 9- to 15-percent slope________
Monona, 2- to 8-percent slope_________
Napier, 0- to 5-percent slope_ . ________
C-O-M-M-M—Ilivestock:
Eroded Ida, 12- to 20-percent slope_ ___
Eroded Monona, 12- to 20-percent slope -
Monona, 9- to 15-percent slope__ . ____
Monona, 2- to 8-percent slope_________

—

—

—

Corn Oats
Rotation,! type of farming, and slope
Without | With | Without| With
opera- | opera- | opera- | opera-
tor’s tor’s tor’s tor’s
labor labor labor labor
included |included |included | included
C-0,~C-0-M-M~—-cash-grain: Dollars | Dollars | Dollars | Dollars
Eroded Ida, 12- to 20-percent slope.- - __ 2. 65 4. 15 6. 45 7.95
Eroded Monona, 12- to 20-percent slope .. 2. 15 3. 65 6. 45 7. 95
Monona, 9- to 15-percent slope________ 1. 65 3.15 4. 30 5. 80
Monona, 2- to 8-percent slope______.___ 1. 65 3. 15 4. 30 5. 80
Napier, 0- to 5-percent slope_ .. _______ 1. 65 3. 15 2. 30 3. 80
C-0,~C-0-M-M—livestock:
Eroded Ida, 12- to 20-percent slope_ ___ 2. 00 3. 50 4. 65 6. 15
Eroded Monona, 12- to 20-percent slope - 2.15 3. 65 3. 80 5. 30
Monona, 9- to 15-percent slope____..__ 1. 65 3. 15 2. 80 4. 30
Monona, 2- to 8-percent slope_..___.___ 1. 33 2. 83 2. 80 4. 30
Napier, 0- to 5-percent slope_ - ___._____ 1. 65 3.15 2. 30 3. 80
C-C-0-M-M—cash-grain:
Eroded Ida, 12- to 20-percent slope____ 5. 25 6. 75 12. 90 14. 40
Eroded Monona, 12- to 20-percent slope - 4. 43 5. 92 9. 90 11. 40
Monona, 9- to 15-percent slope_____.___ 3. 60 5.10 6. 60 8. 10
Monona, 2- to 8-percent slope_________ 3. 60 5. 10 6. 60 8. 10
Napier, 0- to 5-percent slope_ - . ______ 3. 60 5. 10 4. 60 6. 10
C-C-O-M-M—livestock:
Eroded Ida, 12- to 20-percent slope_ - __ 4. 28 5.78 8. 60 10. 10
Eroded Monona, 12- to 20-percent slope - 3. 45 4. 95 7. 60 9. 10
Monona, 9- to 15-percent slope___._____ 3. 60 5. 10 5. 60 7.10
Monona, 2- to 8-percent slope_________ 2. 30 3. 80 4. 30 5. 80
Napier 0- to 5-percent slope__________._ 3. 60 5.10 4. 60 6. 10
C-O-M-M—cash-grain:
Eroded Ida, 12- to 20-percent slope. - __ 4. 65 6. 15 10. 30 11. 80
Eroded Monona, 12- to 20-percent slope 3. 45 4. 95 7. 30 8. 80
Monona, 9- to 15-percent slope________ 2. 65 4.15 4. 65 6. 15
Monona, 2- to 8-percent slope.________ 2. 65 4.15 4. 65 6. 15
Napier, 0- to 5-percent slope_ ... ______ 2. 00 3. 50 2. 00 3. 50
C-0O-M-M—livestock:
Eroded Ida, 12- to 20-percent slope_ - _ 4. 00 5. 50 6. 65 15
Eroded Monona, 12- to 20-percent slope - 3.45 4. 95 5. 65 15
Monona, 9- to 15-percent slope__._____ 2. 00 3. 60 3. 00 50
Monona, 2- to 8-percent slope._____.__ 2. 65 4.15 3. 00 50
Napier, 0- to 5-percent slope_ - ________ 2. 00 3. 50 2. 00 50
0.:
9. <
4,
4.
2:
8.
6.
3.
3.
2.

Napier, 0- to 5-percent slope__________
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1 C=Corn; O=oats; Os=o0ats followed by sweetclover cover crop; M=meadow.
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must recover investments in a short time after making them to provide
a continual and sufficient flow of operating capital.

Net Crop Income

Rotations.—The net crop incomes of farms of 120 rotation acres on
5 different soils of the Ida-Monona association, when various rotations
are used in both a cash-grain and a livestock system of farming are
shown (table 14). Net crop income was computed by deducting the
total cost of the conservation practices from the total value of crops
for the year following the adoption of the practices.

TaBLE 14.—Net crop incomes from farms of 120 rotation acres, by
rotation and slope, cash-grain and livestock systems of farming,
operator’s labor included and excluded as a cost, 194,8-62

Net crop income for 120 rotation acres on—
Eroded | Eroded | Monona %qnona 'll\ia;pier
> armi 1 rotation ! | Ida silt | Monona |silt loam,|silt loam, |silt loam
T el apgageion loam, 12-silt loam,| 9- to 15-| 2- to 8-'| 0- to 5-
to 20- [12-to20-| per- per- per-
percent | percent | cent cent cent
slope slope slope slope slope
Jash-grain, tor’s labor in-

(‘ashc{;l;'ggcll:opera o o Dollars | Dollars | Dollars | Dollars | Dollars
CO=0_W 0 U S -1, 244 —904 1, 228 1, 831 3, 158
(676 00 W17 N L RT3 —444 516 | 2,464 | 3,098 4, 424
C-0-C-O-M-M___________ —492 565 | 2,184 | 2,859 4,036
C-C-O-M-M______________._ — 740 408 | 2,123 | 2,860 4, 247
C-O-M-M.______ . ... —1,007 103 1,740 | 2,458 3, 652
C-O-M-M-M_____________. —1,414 —272 1,409 | 2,152 3, 366

Cash-grain, operator’s labor not
SR L . Tulg —640 | —362 | 1,832 | 2,436 | 3,763
C-COgeccee T i g 162 1,121 3,069 | 3,702 5, 029
C-0,~C-O-M-M___________ 177 1,233 | 2,853 | 3,527 4,704
C-C-O-M-M______________ —34 1,114 | 2,829 | 3,567 4, 953
C-O-M-M________________. —291 819 | 2,456 | 3,174 4,374
C-O-M-M-M______________ — 669 472 2, 154 2, 897 4,111

Livestock, operator’s labor in-

Cf(lzll—(gfi S - sl b 82 122 | 2,000 | 2,554 | 3,158
C=C—0p 0l o S8 Eo L I 824 1,536 | 3,098 | 3,761 4,424
C-0,C-O-M-M_______.____ —-19 1,037 | 2,516 | 3,191 4, 036
C-C-O-M-M__.____________ —191 1,022 | 2,651 3, 323 4, 247
C-O-M-M_________________ —547 562 1,989 | 2,707 3, 658
C-O-M-M-M______________ —961 180 1,608 | 2,351 3, 366
Livestock, operator’s labor not ;
C—l%c—l(%??fi_' _________________ 687 664 | 2,604 | 3,159 | 3,763
C=C=0u 0 ¢ . 0L 2 L G 1, 429 2,140 | 3,702 | 4,366 5, 029
C-0,C-O-M-M____________ 650 1,706 | 3,184 | 3,859 4,704
C-C-O-M-M______________ 515 1,729 | 3,358 | 4,030 4,953
C-O-M-M_________________ 170 1,279 | 2,705 | 3,423 4,374
C-O-M-M-M______________ —216 927 | 2,352 | 3,096 4,111

1C=corn; O=oats; Os=o0ats followed by a sweetclover cover crop; M =meadow.
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On steep eroded Ida silt loam with slopes of 12 to 20 percent, net crop
income is negative for all cash-grain farms, regardless of the rotation
used when the operator’s labor is included as a cost. KEven when a
livestock system of farming is used, farms on this slope have net cro
incomes that are either negative or quite low. When the operator’s
labor is not included as a cost, the highest net crop income is only
$1,429. This is with a corn-corn-oats (followed by a sweetclover
cover crop) rotation in a livestock farming system, which is the most
rewarding rotation for eroded Ida silt loam.

Incomes are higher for any rotation or any system of farming when
farms are located on less steep soils or soils that have greater supplies
of available plant nutrients. Eroded Monona silt loam has the same
slope, but it is not so badly eroded as Ida silt loam and it has a
greater productive potential. The other soils listed in table 14 are
on lower slopes. The highest net crop income on eroded Monona silt
loam that has from 12- to 20-percent slope is obtained from a corn-
corn-oats (followed by a sweetclover cover crop) rotation with a live-
stock system of farming and from a corn-oats (followed by a sweet-
clover cover crop)-corn-oats-meadow-meadow rotation with a cash-
grain system. (B)n the other three soils of lower slopes, a corn-corn-
oats (followed by a sweetclover cover crop) rotation consistently
yields the highest net crop income.

It is clear that a rotation like corn-corn-oats (followed by a sweet-
clover cover crop), which includes chiefly corn with no meadow, must
be used to maintain income on steep slopes on which mechanical con-
servation practices are not used. A farmer who has such a situation
on his farm cannot be expected knowingly to adopt a conservation
practice that will result in decreased income no matter how small the
decrease may be. Income for the immediate future must be guaran-
teed before soil is saved for increased profits at some future date.

Terracing, contouring, and fertilizer—The effects on net crop in-
comes of adding the combined practice of terracing and contouring or
the combined practice of terracing, contouring, and application of
fertilizer are shown in table 15. The net crop incomes shown are
computed on the basis of deducting the total cost of the practice in
the year following its adoption.

Even when terraces are constructed with moldboard plows, the least
costly method (table 15), they usually cause net crop incomes to drop
from the levels indicated (table 14) 1f operator’s lagor is included as
a cost. Kxceptions are the corn-corn-oats and corn-corn-oats (fol-
lowed by a sweetclover cover crop) rotations on the lowest slope, 0- to
5-percent slope of Napier silt loam. Crop incomes are consistently
higher under livestock systems of farming than under cash-grain Sys-
tems on all slopes when' terraces and contouring are not used and on
all slopes that exceed 5 percent when terraces and contouring are used.
This indicates that livestock become increasingly important in main-
taining income on higher slopes when costly erosion controls are
needed, even when the rotation does not include meadow.

Regardless of the method by which terraces are constructed, net
Crop incomes are very low or negative on slopes of 12 to 20 percent.

en terraces are constructed by custom hiring a motor patrol, net

incomes from crops are negative for all soils with slopes of 12 to 20
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Livestock, operator’s labor not in-

clude
CEC O BEEOf & o e s won 839
CC=Ofs M- fy® 2~ s b s 2552 LRRRT 1, 581
CO0-C-O-M-M_______________" 580
COO MM " - s T 494
M N e S aaaay 101
C-C-O-M-M-M_____________ " —284

1, 632
1, 854
1,154
1, 201
728
457

1, 442
2, 322
1, 629
1, 679
1, 262

938

2,370
2, 642
1, 940
2, 085
1, 556
1,310

2, 873
3,971
3, 070
3, 280
2, 605
2, 262

4,037
4, 430
3, 202
3, 475
2, 794
2, 497

3, 399
4, 496
3, 628
3, 796
3, 149
2, 798

4,727
5,121
3, 803
4, 168
3, 341
3, 035

4, 060
5, 326
4, 585
4, 843
4,199
3, 902

5,376
5, 908
4, 626
4, 976
4, 228
3,975

1 Conservation costs not depreciated.

2 C=corn; O=oats; O,=0ats followed by a sweetclover cover crop; M=meadow.
3 T-C=terracing and contouring; T-C-F=terracing, contouring, and fertilizer.
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Livestock, operator’s labor not in-

cluded:

O ViUl il | —1,363 —570 — 760
R OE 0 et i ale b R iy e —621 — 348 120
C-0~C-O-M-M___________ """ —1,622 |—1, 048 — 573
COSONNE =0 T T —1,708 |—1, 001 —523
CO- M- MBELIEOL, B [WiaE. Ti0E 77 —2,101 |—1,474 —940
C-O-M-M-M__ ________TTTTT —2,486 |—1,745 |—1, 264

168
440
—262
1 b
— 646
—892

746
1, 843

1,152
477
134

1,910
2, 303
1,074
1, 348
666
369

2, 033
3,131
2, 262
2, 431
1,784
1, 432

3, 361
3, 755
2, 438
3, 803
1,975
1, 669

3, 226
4, 492
3, 751
4, 009
3, 365
3, 068

4, 542
5,074
3, 792
4, 142
3, 394
3,141

1 Conservation costs not depreciated.
2 C=corn; O=oats; O,=oats with a sweetclover green-manure crop; M=meadow.
3 T-C=terracing and contouring; T-C-F =terracing, contouring, and fertilizer.
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Livestock, operator’s labor not in-

1, 061
1, 803
1, 043
956
564
179

1, 854
2, 076
1,576
1, 663
1,191

919

1, 664
2, 544
2, 092
2, 141
1,724
1, 400

2, 595
2, 864
2, 403
2, 547
2, 018
1,774

3,087
4 184
3, 524
3,733
2,317
2, 716

4,573
4, 644
3, 656
3, 929
3, 248
2, 951

2, 750

4, 636
4,008
4,176
3, 529
3,177

4, 866
5, 260
4,183
4, 548
3, 721
3, 415

4,144
5, 410
4,910
5, 167
4, 523
4, 227

5, 460
5, 992
4, 951
5, 300
4, 553
4, 300

! C=corn; O=oats; Q,=o0ats followed by a sweetclover cover crop; M=meadow.
2 T-C=terracing and contouring; T-C-F =terracing, contouring, and fertilizer.
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Livestock, operator’s labor not in-
cluded:
C2O0N 6 Bl o &yl Fyiee . |

945

1, 686
926
839
447
62

1, 548
2, 428
1,975
2, 025
1, 608
1, 284

2, 479
2, 747
2, 286
2, 430
1, 902
1, 658

2, 975
4,073
3, 412
3, 622
2, 205
2, 604

4, 461
4, 532
3, 544
3, 816
3, 136
2, 839

2,678
4, 564
3, 936
4,104
3, 457
3, 105

4,794
5, 188
4111
4, 476
3, 649
3, 343

4,101
5, 367
4, 866
5, 124
4, 480
4, 184

5,416
5, 948
4, 908
5, 257
4, 510
4, 257

! C=corn; O=oats; Os=oats followed by a sweetclover cover crop; M=meadow.
? T-C=terracing and contouring; T-C-F =terracing, contouring, and fertilizer.
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percent (table 16). Using fertilizer in combination with terracing
and contouring increases net crop incomes considerably. Under a
cash-grain system of farming, it gives the biggest boost to income on
rotations that do not include meadow.

Net crop incomes with conservation costs depreciated over a 20-year
period following adoption of the practices are shown (table 17).
Original costs of the practices are depreciated over 20 years, assuming
an interest rate of 5 percent and with one-twentieth of the original
cost charged to the production of a single year. Under these assump-
tions, terracing and contouring increase net crop incomes when ter-
races are constructed with plows. When terraces are constructed by
custom hiring a motor patrol, negative crop incomes still result under
cash-grain farming for all rotations on eroded Ida silt loam, when the
operator’s labor is included as a cost (table 18). Even with a live-
stock system of farming, crop incomes are negative for corn-oats-
meadow-meadow and corn-oats-meadow-meadow-meadow rotations.

Use of fertilizer increases net incomes. The rates of application of
fertilizer on many of the slopes and rotations are not large enough to
permit full advantage to be taken of the possibilities of profit. In
many instances, use of more fertilizer following adoption of a larger
acreage of meadow will prevent the drop in income that otherwise
would occur.

Returns on Investment in Terracing and Contouring

‘When all the costs of terracing and contouring in cash-grain farm-
ing are charged against the income from crops in the year following
adoption, the return per dollar invested in these practices is very low
(table 19). This is true even when the terraces are constructed in the
cheapest way, by using moldboard plows. When the operator’s labor
is included as a cost, the combined practice of terracing and contour-
ing does not offer an attractive return on investment for the year
ahead. When the operator’s labor is not charged as a cost, less than a
dollar is recovered for each dollar invested for all rotations that in-
volve meadow, regardless of slope. A farmer who can invest his dol-
lars elsewhere and recover his original investment plus 10 or 15 per-
cent profit within a year is not likely to put it in terraces.

The situation is somewhat more attractive for a farmer who is will-
ing to depreciate the cost of terracing and contouring over a 20-year
period and who has no better use for his capital (table 20). Even
when a value is put on the operator’s labor, returns are still low. If
a farmer discounts future returns, he may not find this opportunity
attractive either. The highest return with corn-oats-meadow-mea-
dow rotation, $8.10 per dollar invested, is on Monona silt loam when
terraces are built with the moldboard plow. The returns would be
much lower if the terraces were built by custom hiring a motor patrol.
A farmer who is short on capital and who has alternative uses with
reasonable assurance of quick profits for what he has may not find
the returns mentioned attractive.

SOIL CONSERVATION AND

IMPROVEMENT PRACTICES
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oats; M=meadow.

1 Terraces constructed with 2-bottom tractor and moldboard plow; costs of conservation not depreeiated.

2 C=corn; O
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1 Terraces constructed with 2-bottom tractor and moldboard plow.

corn; O =oats; M=meadow.
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Additional Annual and Additional Accumulated Income Per Acre From Conservation Practices
in 10 Years

Many farmers are short on capital and many depreciate returns in
the future. Thus, timing of returns is important in deciding whether
to adopt conservation practices. The additional income to be ob-
tained each year from additional yields of crops and the accumula-
tion of additional income for 10 years following adoption of terrac-
ing and contouring or of terracing, contouring, and fertilizer on
eroded Ida silt loam are shown in table 21. Comparable data for
other soils in the Ida-Monona soil association are presented in the
Appendix, table 43. The values are based on the assumption that
yields will vary from year to year following the installation of prac-
tices in 1951.* The estimates of yields assume fairly large increases
immediately following adoption of the practice, with a gradual level-
ing off to a constant yield in the 10-year period.

The number of years needed to accumulate additional per-acre re-
turns from additional per-acre yields that will be equal to the addi-
tional cost of the practice are shown for eroded Ida silt loam (table
22). These data indicate how soon the additional yield from an acre
will pay for the cost of the practice. In a cash-grain system of farm-
ing on the most eroded soilrl—Ida silt loam, 12- to 20-percent slope—
the combined practice of terracing and contouring, with terracing
done with a moldboard plow, would be paid for by the additional
yield in 2 to 3 years. When terraces are constructed by custom hiring,
5 to 6 years are needed to pay for the practice. When fertilizer is
added, the practices are paid for 1 to 2 years sooner. If the practices
are not paid for the first year, a shorter time is needed to pay for them
with a livestock than with a cash-grain system of farming. ~Rotations
that include meadow take longer to pay for terracing and contouring
than those that include no meadow. Comparable data for other soils
in the Ida-Monona group are shown (Appendix, table 44). On Mo-
nona silt loam with a slope of 2- to 8-percent, the cost of custom-built
terraces would not be recovered on the corn-corn-oats-meadow-meadow
and corn-oats-meadow-meadow rotations at the end of 10 years. When
fertilizer is used, costs on the same soil and with the same rotations
are recovered in 3 to 6 years.

CONSERVATION SYSTEMS OF FARMING FOR THREE FARMS 22

Plans for conservation systems of farming should consider the farm
as a unit, the farmer’s capital and his managerial ability, and the
sequence of returns, expenses, and capital requirements over time.
A plan that involves a substantial drop in net income in the next few
years may be unacceptable to a farmer, even though it may give
greater returns in the future. If an operator has little capital and
can earn a high return in a year from hogs or from some other in-
vestment, he discounts future income heavily; plans that require
long-term investments in conservation practices are not attractive to

“S%pﬂfmenmmMMndeMMmmsdthpmaae

* This section abstracted from—

STONEBERG, I£. G. INCOME COMPARISON OF LAND USE PROGRAMS IN WESTERN IOWA.
1953.  [Unpublished master’s thesis. Copy on file, Iowa State College, Ames.]



TasLe 21.—Additional returns from crops and accumula ted additional returns per acre, 10-year period following
adoption of conservation practices, eroded Ida silt loam with 12- to 20-percent slope, 1948-52 prices*

Terracing and contouring Terracing, contouring, and fertilizer
Years after adop- Cash-grain Livestock Cash-grain Livestock
tion of revised Rotation 2
plan
Accumu- Accumu- Accumu- Accumu-
Additional| lated addi-| Additional|lated addi-| Additional|lated addi-| Additional|lated addi-
returns tional returns tional returns tional returns tional}
returns returns returns returns }
C-C-0 Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars
188 e L s e e S TS 2. 84 2. 84 4. 26 4. 26 22. 74 22. 74 13. 68 13. 68
D i G- BB & 6. 24 9. 08 9. 65 13. 91 25. 29 48. 03 18. 93 32. 61
RoS ) e 0 o ettt P - 4. 58 13. 66 4. 34 18. 25 3.76 51. 79 ST 36. 38
LA S ey ) | [y g Bl ¢ 7.52 21. 18 7. 66 25. 91 23. 72 75. 51 17. 66 54. 04
Bt Iyl e, OB & =8 I 6. 81 27. 99 6. 53 32. 44 23. 16 98. 67 15. 38 69. 42
i o S e -y R 3.39 31. 38 2. 68 35. 12 2. 10 100. 77 2. 19 71. 61
TeQ e e G2 N N ey 5. 53 36. 91 4 40 39. 52 22. 74 123. 51 13. 68 85. 29
L e el ~ TS C5 3 .= =6 4. 82 41. 73 4. 26 43. 78 22. 74 146. 25 13. 68 98. 97
grews = N = Hei s Ve Wiy TN 2. 37 44. 11 1. 58 45. 36 1. 00 147. 25 .93 99. 90
oM e i o, e - =) 3. 69 47.79 4. 26 49. 62 22. 74 169. 99 13. 68 113. 58
C-C-0.,
[ 5 e, HOLSE T e 1. 42 1. 42 4. 26 4. 26 19. 66 19. 66 9. 92 9. 92
o5 SIS e ke it Sl ) 5.11 6. 53 8. 94 13. 20 25. 05 44, 71 14. 60 24. 52
b S ol S0 D08 = _ia% . 4. 66 11.19 4. 50 17.70 —. 66 44, 05 1,122 25. 74
D i el i Ons i U 5 T e 6. 10 17. 29 7.95 25. 65 22.78 66. 83 13. 89 39. 63
BLa s i) o s et B 5. 39 22. 68 6. 95 32. 60 21. 64 88. 47 12. 90 52. 53
645 = {7 Gl S el - 3. 39 26. 07 3.16 35. 76 —2.00 86. 47 —. 45 52. 07
st 3 ol o Ty G b ARE 3.97 30. 04 4. 82 40. 58 19. 66 106. 13 10. 91 62. 98
8. Sl 15 =0 G = N~ . 3. 26 33. 30 4. 26 44, 84 19. 66 125. 19 9. 92 72. 90
Quog ¥ ol = & = et S B P 2. 29 35. 59 1. 58 46. 42 —3.35 121. 84 —1.23 71. 67
0.l deendiath 800 O B S b e 2.13 37. 72 4. 26 50. 68 19. 66 141. 50 9. 92 81. 59
= - - v
g C—é) —C-O0-M-M:
_____________________________ 4. 26 4. 26 5. 68 5. 68 15. 81 15. 81 12
o B B % : 5. . 20 12. 20
A U Y T ey s 208| 734\ 28| 85| 92| 148 6| 1276
PRES i s G e <34 31 23 e 19. 17 21. 06 35. 95 17.31 30. 07
B bR M Wy 2 o8 i v - 50 23. 67 . 42 36. 37 2. 38 32. 45
6.0 L e T W gt e 3. 66 27.33 14. 64 51. 01 14. 64 47. 09
7 e B W CPRP v S S 3. 66 30. 99 14. 64 65. 65 14. 64 61. 73
g - e (e T 958 s 8. 37 39. 36 17. 94 83. 59 15. 04 76. 77
I gy e N 5 39 Fogs 8. 2% 42. 59 —. 92 82. 67 119 77. 96
T e S zarh Bl Paebl eerl ot ed e RNl cBhnT o6
. C—g-—O—l\I—M: . : ; .5 98. 50 64 92. 22
---------------------- 2.84 2. 84 5. 68 5. 68 13. 21 13. 21 11. 76
- 5 7 M 11. 76
N s e 8 ______________ g ?g lg' gg 7. 81 13. 49 15. 62 28. 83 14. 89 26. 65
A b SN, R - . 3. 55 17. 04 —4. 37 24. 46 1. 93 28. 58
B R g AR b E B 3. 66 15. 68 3. 66 20. 70 14. 64 39. 10 14. 64 43. 22
i S D R 3. 66 19. 34 3. 66 24. 36 14. 64 53. 74 14. 64 57. 86
X e == Can g gi gg 31,8 10. 08 34. 44 16. 61 70. 35 17. 16 75. 02
B b oW R bt o 9.51 43. 95 15.90 86. 25 16. 45 91. 47
9,5 SO R W o Sk S an e o e o 47.50 | —4.85 82. 40 1.93 93. 40
MWioy e O 2 ME g 5 66 prag = 66 51. 16 14. 64 97. 04 14. 64 108. 04
T o J . 66 54. 82 14.64 | 111. 68 14. 64 122. 68
S Cg- e 4. 26 4. 26 5. 68 5
Ol i Rt it 5 U 5 PN : : . 5. 68 13. 81 13. 81 10. 20 10. 20
L edan L W Bk o e M el 8.05 | —5.44 837 | —368 6. 52
P L TR P 3 66 6o 2 6 11.71 14. 64 23. 01 14. 64 21. 16
. e s T L & e 9. 23 23. 25 10' gg 1?' 37 14. 64 §7' 65 14. 64 35. 80
iy Iy 418 > Yo 25. 87 18. 35 56. 00 17. 30 53. 10
7 e Mo% o b S 3 66 . : 30. 13 —-3.70 52. 30 — 75 52. 35
K e i R 5 31. 09 3. 66 33. 79 14. 64 66. 94 14. 64 66. 99
R A N e 3. 66 34.75 3. 66 37. 45 14. 64 81. 58 14. 64 81. 63
S S e ikl o ’g }g 41. 85 8.37 45. 82 15. 94 97. 52 17. 30 98. 93
________________________ L 45. 01 3. 31 49, 13 4. 63 102. 15 —-.75 98. 18

1 Based on changing yields after a practice is adopted.

2 C=corn;

O=oats; Os=oats followed by a sweetclover cover crop; M=meadow.
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him. The same conservation plan, however, may be preferred by a
farmer who has access to more funds.

These considerations are important in farm planning and related
programs. Plans that will cause only a small or a gradual decline
= m income for the first few years may need to be devised. Credit
MR SRR, SRR e may be needed to offset high discount rates by farmers whose funds
are limited. Schedules for Agricultural Conservation Program pay-
ments may need to be geared to the time required for the practice to
I Ty begin to give returns.

D 0N < =N ANANMA =i vt v v OO L9 Karla) Ko

wona

excluded
Years

Custom

included
“ears

Budgets for Three Representative Farms

excluded
Years

The objectives of this part of the analysis are to show what happens
on 3 representative 160-acre farms as conservation plans are put into
effect. More specifically, it examines changes in {)1) labor require-
ments, livestock numbers, crop acres, and crop production ; (2) capital
investment ; (3) gross income, expenses, and net income; and (4) the
, discounted values of (fiugure ne% income. Budgets for the present
T T et S 1944-51 average) and for 9 alternative systems of farmine were
RN L RO éonstructe(l forbea)ch of the 3 re 1'esentativeyfarms. A conselgvation
plan for each farm was made by Soil Conservation Service farm
planners in the counties in which the farms are located. Each of 8
alternative livestock systems was combined with the revised cropping
MMM NNMND A NN system for each farm in such a way that the animals would use all

the feed crops grown on the farm in balanced rations. Annual bud-
gets for each of the 8 alternative livestock systems and a cash-grain
system of farming were computed for 1952-67, so that timing and
changes in input and output can be examined.
Farm 1 is located in Lincoln Township, Harrison County, Iowa.
The soils are predominantly Ida silt loam and Monona silt loam (fig.
1). Several ridges of moderately rolling Monona silt loam brea
off to steeper Ida silt loam on the southern and western slopes, and to
a steep Monona silt loam on other slopes. Monona silt loam is found
on slopes up to 14 percent; Ida silt loam on slopes as great as 20 per-
cent. Below the slopes, 14 acres of Castana-Napier silt loam border
3 ditches. Thirty-three acres of permanent pasture, partly covered
by timber, are located in the northeastern corner of the farm, chiefly
on steep Monona silt loam. The farm is cut up by some fairly well
stabilized ditches that in many places are too deep to cross. The
farm buildings consist of a house, a 36- by 54-foot barn that has a 600-
bushel grain bin, a 20- by 22-foot poultry house, a cornerib that will
b hold 3,000 bushels of ear corn, and a 12- by 20-foot tool shed. All
except the poultry house are in good condition.

Farm 2 is located in LaGrange Township, Harrison County, Towa.
The soils on the farm are shown in figure 2.  There are sharply pointed
ridges, steep hillsides, and gently rolling to level bottom land. A
gulTy 50 feet deep and 70 feet wide in places runs through the farm
close to the buildings. Except for about 37 acres of steep Monona
silt loam, the soils on the hills are tillable. Productive Hornick soil,
24 acres in extent, is east of the gully, and a little Napier silt loam
is found on the banks of ditches ano%’ gullies. Tittle erosion occurs

HHHINIWD MO MMIO MMM ANMNAM

Bulldozer

included
’ Years

excluded
Years

Basis of computing costs per acre for—

Whirlwind terracer

included
Years

N O O = = - O] v e ey gy v ]y ] ey

excluded
Years

AMMAN NN e el el gl e bt ped el OV

Moldboard plow

Years

ator’s labor|ator’s labor|ator’s labor|ator’s labor|ator’s labor|ator’s labor|ator’s labor|ator’s labor
included

With oper-|With oper- With oper- With oper-|With oper-|With oper- With oper-|With oper-

‘umber of years needed to accumulate additional returns from additional yield equal to the addit
cost of conservation practices on eroded Ida silt-loam with 12- to 20-percent slope

oats; Os=oats followed by a sweetclover cover crop; M=meadow.
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corn; O=
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Terracing, contouring, and fertilizer:
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C0C-O-M-M_______________
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C-C-O-M-M_______ o ______
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Practice, system of farming, and
rotation !
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(800 IR S o e SNPRON T
C-0,C-O-M-M______________.

Cash-grain:
Cash-grain:

10

Terracing and contouring:

TABLE 22.
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SOIL MAP OF FARM 1
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F10uBE 1.—8o0il map of farm 1, Harrison County, Iowa. }(
on the Napier soil and none on the Hornick. The buildings consist I

of a house that was recently remodeled, a 32-foot-square barn, a com-
bination corncrib and granary with a capacity of 1,100 bushels of
ear corn and 800 bushels of small grain, and a 20- by 40-foot combina-
tion poultry-hog house. Except for the barn, the buildings are in
good repair. Two 30- by 14-foot silos are unused and in poor condi-
tion.
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SOIL MAP OF FARM 2

Harrison County, lowa
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FIGURE 2.—So0il map of farm 2, Harrison County, Iowa.

Farm 3 is located in Washington Township, Shelby County, Iowa.
This farm has more productive soils (fig. 3) than farms 1 and 2. Of
the 152 acres of cropland, 7 are cut off by a gully and can be reached
only from the road. A long ridge extends for four-fifths of the dis-
tance from the northeastern corner to the southwestern corner of the
farm. The ridgetop includes about 31 acres of gently rolling Monona
silt loam. The steep slopes of Ida, Monona, and Shelby silt loams in-
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SOIL MAP OF FARM 3
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F16URE 3.—Soil map of farm 3, Shelby County, Iowa.

clude about 50 acres. The other 40 acres of productive, level Napier
and Hornick silt loams are located in the southeastern and northwest-
ern corners of the farm. A 7-room house, a 60-foot-square barn, a 22-
by 48-foot hog house, and a 24- by 60-foot machine shed are all in good
condition. A 24- by 44-foot corncrib and a 12- by 14-foot brooder
house are in fair condition. A poultry house, 20 by 40 feet, is in poor
condition.
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Budgeting Procedures >

Income and costs were estimated with steady and with dropping
rices. Both levels start with 1952 prices received and paid by lowa
farmers. The 1952 Iowa prices were adjusted slightly in some in-
stances to put them in proper relationship to United States prices.
With dropping prices, the 1952 level of prices declined gradually
through 1958. Kstimated prices received dropped 22.4 percent from
1952 to 1958, while estimated prices paid dropped 13.8 percent during
the same period. For prices received, it was intended that the esti-
mates for 1952-58 would reflect approximate changes in prices that
would occur if the United States index of prices received by farmers
were to decrease from a level of about 290 percent of 1910-14 in 1952
to 225 percent in 1958. For prices paid, it was intended that the esti-
mates for 1952-58 would reflect approximate changes in costs that
would occur if the United States index of prices paid, including inter-
est, taxes, and wage rates, were to decrease from a level of about 290
percent of 1910-14 in 1952 to 225 percent in 1958. This would mean a
change in the parity ratio from agout 100 in 1952 to 90 in 1958 on the
United States index.?*

A fixed cost per acre was calculated for both corn and oats regard-
less of yield. Then a variable cost per bushel was calculated for these
crops. This procedure gave a slightly higher cost per acre for the
higher yielding acreage. Most of the variation in costs was caused by
differences in costs of harvesting and storage. Fertilizer needs were
based on recommendations for each particular soil type. Because of
the variation in fertilizer needs, needs for both nitrogen and phos-
phorus were calculated separately. A fixed cost per acre was used
for all meadow. These costs included the cost of seeding, which is a
high percentage of the total fixed costs for rotation pasture.

Taxes on the land in these farms were taken from the county records.
They were adjusted for future years in view of what was expected, but
the changes were small. The cost of maintaining fences other than
that for permanent pasture was calculated at 75 cents per acre per
year.

Cropping System and Crop Production

Acreages of corn, oats, hay, and pasture were averaged for as many
years as possible of the last 8. Average estimated yields if past ro-
tations were continued were then used to estimate production of corn,
oats, and hay equivalents.?> Yields with the revised rotations, ter-
racing, contouring, and fertilizer were increased because of the use
of fertilizer and good crop rotations. An initial increase of one-

* See Appendix for additional information on the budgeting procedure used
(pp. 83 to 86).

* Parity ratio is the ratio of the index of prices received to the index of prices
paid for commodities, interest, taxes, and wage rates.

* Production of hay and pasture was computed in terms of hay equivalent.
Production of pasture was estimated in terms of the tons of hay the pasture
would produce. Pasture requirements for livestock were also estimated in terms
of tons of hay. Production costs for an acre of pasture were less than pro-
duction costs for an acre of hay.
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seventh of the average former yields of corn and oats on Ida and
unterraced Monona silt loams was accredited to a fertilizer applica-
tion of 40-40-0. For terraced Monona silt loam an increase in yield
of one-fourteenth of the former average yield was credited to fer-
tilizer. For 1952-67, increases in yield resulting from good crop ro-
tations were expected to reach 90 percent of the difference between
ultimate yields and former yield with fertilizer applied. This level
would be reached at the end of the third complete round of the ro-
tation. Yields of corn and oats would be increased by 30 percent of
the expected difference each time the meadow appears in the rotation
until the 90-percent increase attributable to good land use is reached.
The transition from the past to the revised rotation was made to cause
the farm operator as little inconvenience as possible. Consideration
was given to having about the same production each year, particularly
the production of forage. Distribution of the forage between hay
and pasture would depend on the needs for hay and pasture.

Changes in acreage of crops depend on how rapidly soil conserva-
tion adjustments are made. Usually the acreage of corn is reduced
immediately. The acreage of oats increases because a larger acreage
is needed as a nurse crop for seedings of meadow. Since grass and
legumes must be seeded the year before they are used, production of
forage does not increase until the second year of a soil conservation
plan. It may take 5 to 10 years before the increased yields and larger
acreages combine to stabilize production of forage at a high level.

In time, production of corn may increase on an even smaller acreage
because of the higher yields attributable to the conservation measures.
Normally, 2 or 3 times through the new rotation are needed to reach
a higher level of corn yields. The yield of oats also increases. If the
change from exploitation to conservation results eventually in a larger
total production of both grain and forages, the relationship between
grain and forage is complementary. If the change brings about a
smaller production of grain but a larger production of forage, the re-
lationship is competitive; that is, increasing production of one means
decreasing production of the other. When they operate in the com-
petitive range, the relative productions of grain and forage may de-
pend upon the marginal return expected from each in the farm
business.?®

Past average acreages (1944-51) on farm 1 were 66 acres of corn,
34 acres of oats, 11 acres of meadow, and 33 acres of permanent blue-
grass and timber pasture. Acreages for 16 years under the new plan
are given in table 23. The acreage of corn would drop to recommended
levels the first year. The acreage of oats would be higher the first
year but lower the second year. The acreage of hay would increase
in both the first and second years, after which it would be at a recom-
mended level of about 4 times the present acreage.

Not much change from past acreage would take place in the first
year on farm 2. In the second year the acreage of corn would be re-
duced and the acreage of oats would be increased. In the third year
the acreage of oats would decrease and the acreage of hay would in-
crease. 5hanges in acreage would be small thereafter.

# As production of forage is increased the marginal returns from the additional
forage may decrease. If production of grain decreases the marginal returns
from grain may increase.
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TaBLE 23.—Acreage of crops on 3 representative farms under average
1944~51 plans, and revised cropping plans, 195267

Corn Oats Hay

Years after

adoption of

revised plan | Farm | Farm | Farm | Farm | Farm | Farm | Farm | Farm | Farm

1 2 3 1 2 3 1 k
Acres | Acres | Acres | Acres | Acres | Acres | Acres | Acres | Acres

1944-51 average 66 52 62 34 45 53 11 20 37
£ st ser e 34 58 57 40 30 50 37 29 46
I I 37 33 47 22 53 54 52 31 51
S . B 38 37 65 25 27 26 48 53 61
4. tE iyl 39 34 50 25 31 46 47 52 56
ol wEdasat S 34 36 51 27 28 50 50 53 51
B ¥ Nl 35 33 66 27 31 30 52 53 56
y/ ER R Y 37 37 44 23 27 47 51 53 61
R 39 34 52 25 31 44 47 52 56
QT BTN Iy UL 37 36 70 26 28 31 48 53 51
LOALTE st el 35 33 45 25 31 51 51 53 56
1 [ ST e O - 35 37 46 25 27 45 51 53 61
12 e 38 34 71 23 31 25 50 52 56
e Y 37 36 49 26 28 52 48 53 51
TAL LR L 50 38 33 47 24 31 49 49 53 56
15 L1 bamee Bwrren 35 37 65 26 27 26 50 53 61
¢ T 36 34 50 25 31 46 50 52 56

Farm 3 has the most productive land resources of the 3 farms
studied. The owner has followed the best crop plan. As a result,
smaller changes in acreage would be needed to put the recommended
cropping plan into effect.  Past acreages of crops on this farm were 62
acres of corn, 53 acres of oats, and 37 acres of meadow. Part of the
change would be to crop the level land more intensively and the rolling
land less intensively. The longtime change would reduce the acreages
of corn and oats slightly and would increase the acreages of meadow.
Most of the increase in the acreage of hay would be on the rolling land.

Soil losses under the past cropping program and under the proposed
plan are indicated in table 24.

TasLe 24.—Awerage annual soil loss on cropland

Soil loss from—
Farm Past rotation Revised rotation
Total Per acre Total Per acre
Tons Tons Tons Tons
Tosfed ) s L I el ptes il oo 7, 631 73. 38 736. 00 6. 63
AR A N il e 2, 830 24. 19 691. 50 5. 91
L e e e o e R, 4, 107 27. 02 595. 77 5. 32

1 Average annual loss for the years needed to complete the rotation.
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Production of forage and production of grain are shown separately
(fig. 4) to indicate the proportion of each in the total feed units under
the past and the revised cropping programs.

FARM 1 FARM 2 FARM 3
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F16URE 4.—-Production of grain, forage, and total feed units on
3 farms in western Iowa.

Production of forage under the revised cropping plan for farm 1
would increase rapidly. At the end of the fifth year it would be
double that of the present plan. Production of grain under the re-
vised plan would not reach former levels. Even though the yield per
acre of grain increases, the increase would not be large enough to over-
come the heavy reduction in the acreage of grain. In the seventh year,
total production of feed under both plans would be about equal; but
forage would represent a much higher percentage of the total under
the revised plan. Under the 2 cropping plans used, grain and forage
are competitive. Increasing the production of forage would decrease
the production of grain. For every additional ton of hay produced
in the first 5 years (1952-56) under the revised plan, production of
corn would decrease by 53 bushels. Production of .corn would de-
crease by 18 bushels for each additional ton of hay produced from
the 12th to the 16th year under the revised plan.

On farm 2 production of grain would drop after the first year.
Later on it would gradually increase, but it would not reach the level
of production obtained under the program used during 1944-51. After
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the second year, production of forage would increase rapidly under
the revised plan, and in the fifth year, it would be more than double
the production in 1951. Total production of feed would reach former
levelsin the fourth year and it would remain higher thereafter. Under
the 2 plans studied for farm 2, forage and grain are competitive. In-
creasing production of one would result in a decrease in production of
the other. Each additional ton of hay produced in the first 5 years
under the revised plan would result in a 27-bushel drop in production
of corn. Production of corn would drop 7 bushels for each additional
ton of forage produced from the 12th to the 16th year. Under the
revised pattern of production, soil conservation could become profit-
able after a few years if a farmer can use forage to advantage in his
farming system and if future income is not discounted severely.

Production of grain under the revised program for farm 38 varies
somewhat because of variations in acreage. During the first few
years, production of grain would drop slightly and production of
forage would stay about the same. Production of both grain and
forage would begin to increase after the fifth year. Production of
grain would be about equal to the 1951 level by the latter part of the
period studied (1962-67), and production of forage would average 50
percent higher. Total production of feed would be 11 percent higher
during the same period. During the first 5 years of the revised plan
on this farm, production of corn would decrease 203 bushels for each
additional ton of hay produced. Production of corn would decrease
by only 2 bushels for each additional ton of hay in the last 5 years
of the period studied.

If production of feed were the only consideration, most farmers
would not be willing to lose these quantities of grain to gain the ad-
ditional forage. It might be possible to maximize production of corn
by adjusting acreage to a point somewhere between present and recom-
mended levels. It is possible that neither of the two levels studied are
at the peak of the longtime production curve.

Livestock Systems

Kight alternative livestock systems were considered for each farm,
as follows:
(1) Yearling steers wintered, pastured, finished in dry lot—dairy
cows (5)—hogs;
(2) Yearling steers wintered, fed on pasture, finished in dry lot—
dairy cows (5)—hogs;
(3) Yearling steers wintered, pastured, finished in dry lot—hogs;

(4) lYearling steers wintered, fed on pasture, finished in dry lot—
hogs;

(5) Feeder calves wintered, pastured, fed in dry lot—hogs;

(6) Feeder calves wintered, fed on pasture, finished in dry lot—
hogs;

) Beef herd—hogs; and

(8) Dairy herd—hogs.
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Hogs were used in all systems because they consume large quantities
of grains. Beef-fattening cattle, beef cows, and dairy cows were used
in various combinations with hogs to utilize the forage crops. When

()]

a combination of 3 types of livestock was used, the dairy herd was
limited to 5 cows. Several different cattle-fattening systems were in-
cluded to learn which would be the most profitable under a soil con-
servation system of farming. Yearlings and calves were used in two
grain-and-forage feeding levels. Yearlings were also combined with
a small dairy herd at both feeding levels.

The yearlings would be bought in October at an average weight of
604 pounds (Kppendix, table 40). They would be wintered on hay
and enough grain to gain about a pound a day. Those on the low
orain ration would then be pastured in summer and finished on grain
in dry lot to Choice grade, with a final average weight of 1,190 pounds
for sale in December. Those on a higher grain ration would be fed
on pasture and later finished in dry lot to Choice grade, with a final
weight of 1,143 pounds for sale in November. Under these feeding
programs, the yearlings fed on pasture would use about 11 more
bushels of corn than those pastured before they were finished on grain
(Appendix, table 41). But the former would go to market a month

earlier.
The calves fed on a low grain ration would be bought in August at
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Alternative livestock system —
1
186
162
204
|

an average weight of 440 pounds. They would be pastured in fall and
wintered on hay and enough grain to gain about a pound a day. In
spring and early summer they would be on pasture. Late in summer
they would be put in dry lot and fed to Choice grade for sale in De-
cember at a weight of 1,105 pounds. The calves fed on a high grain
ration would be bought in September at an average weight of 440
pounds. They Woulf be pastured in fall and wintered on hay to gain
about a pound a day. In spring they would be put on pasture and
fed on pasture throughout the summer. They would then be fed in
dry lot to Choice grade for sale in December at a weight of 1,040
pounds. The calves fed on pasture would use 9.8 more bushels of corn
to reach Choice grade than those pastured before starting on grain.

Poultry was not included in the livestock combinations. Poultry
is usually a minor source of income and, as the number kept probably
would be the same with any of these livestock combinations, the
income would vary little.

The numbers of livestock in 8 alternative livestock systems that
could be supported with the average cropping plan followed by each
farm in 1944-51 are given for the 3 farms (table 25). The numbers
of livestock that the revised cropping plans would support are indi-
cated in tables 26 to 28. On farm 38 for the first several years, live-
stock numbers would be nearly the same with both the 1944-51 plan
and the projected plans. After 4 years, cattle numbers would in-
crease as production of forage increased under the revised plan and
hog numbers would remain relatively steady. On farms 1 and 2,
numbers of particular classes of livestock would vary more through-
out the years because of greater variation in production of feed.

204

®
@
®
Q]
®
®
2)
®
®
(&,

210

®
®
(®
®
Q)
)
®
®)
%)
®

Number | Number | Number

on 3 representative farms, 194451
Farm
No

Kind of livestock
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TaBLE 25.—Numbers of livestock in 8 alternative livestock systems that could be supported with cropping plans used

Feeder calves____________ _________ o ________
HOFRUEE BMWES o oo te o) Shantord € 3 100N |

PRITY COWE - v w et ool o SN 0 ) OR
BeelTeOWa oo re e recidb oo AV N B8
Yearlingsteers: - o0 o000 A0

2 Livestock systems 1 and 2 not used on farms 1 and 2 as the feed available would not support these combinations of livestock.

1 See p. 53 for a description of livestock systems.




TasLe 27.—Numbers of livestock in alternative livestock systems that could be suppor

plans, farm 2, by years, 1952-67 *

ted by revised cropping

Years after adoption of revised plan—

Livestock system
1 2 3 4 (7} 6 7 8 9 10 11
(1952) | (1953) | (1954) | (1955) | (1956) (1957) | (1958) | (1959) | (1960) | (1961) (1962)
Number | Number | Number | Number | Number | Number | Number Number | Number | Number | Number
Yearling steers__________ 0 ik 4 8 13 17 20 22 21 21 23
11 Dairy cows_____________ 5 5 5 5 5 5 5 5 5 5 5
Hograpl seooras: ~» -1 150 132 132 114 90 84 | 78 72 84 84 84
JYearling steers__________ 0 2 5 10 14 21 25 25 27 27 28
2{Dairy'cows_CL_ - _______ 5 5 5 5 5 5 i 5 5 5 5
lHogs ___________________ 150 132 126 90 84 60 54 54 54 54 60
3{Yearling gbeers & 0 o 6 8 12 15 20 23 27 28 29 29 30
Hogarme spiina — < 150 138 114 102 90 84 78 72 78 78 84
4 {Yearling steers_.________ 74 9 13 17 25 29 33 36 36 36 37
Hosal comaz_ - 0 & -"1" 150 126 108 84 60 54 42 36 36 36 48
5{Feeder calves. (7 o Inkiy 7 9 11 16 22 26 30 31 31 32 33
HoppiteLetes 0 & { - 150 144 102 90 78 66 60 54 54 60 66
G{Feeder Calves. .. ... €58 8 10 13 18 26 30 34 36 36 37 38
Hogauhs, = £ B 218 144 132 96 78 54 42 36 24 24 30 36
7{Beef COWBE Sl 2runy. ot o 5 6 10 12 14 18 22 28 26 26 27
Hopa®. a2 S8 2 ey T 150 150 150 132 126 126 126 126 126 126 144
8{Daa,iry CONVBe -, waled Th G S 4 6 | 7 9 12 15 | 19 21 21 21 21
Hogg= J6 T ¥ o nrme o 150 132 132 120 108 96 | 90 920 90 96 96

! Years 1963-67 are omitted from the table because the numbers of livestock would be the same as in 1962.
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> - QRN 19100 1O NN DO MO WO ®© J z
N = SRR AR SNE B S88 B8 g Capital Requirements
~ 10 (7=} § «
, - S 3 . . .
& C | =z More capital would be needed for conservation practices and addi-
S s on B g B~ B ST By tional livestock in a conservation system of farming than for the
~S ® |- B N E Af BB A e QY =3 system now used on the farm. The additional amounts needed (com-
3 2l s pared with the 1944-51 system) by years are shown for each of the
3 3 case farms (table 29). Values are shown for 8 contrasting farmin
Ny ~ $ ) 1 ~H S O ow© 1
& o 878 ] 8 ] B8 8% B ] a2 A3 systems: Yearling steers and hogs (plan 3), beef cows and hogs (plan
> = e i 7), and dairy cows and hogs (plan 8). The values are at 1952 prices.
it =il e e ] A farmer who decides to shift to a conservation plan will need from
~ : 2OIL Pog i
S S| 35°8 ®°Y ]F ST |8 37 Iy =3 several hundred to several thousand dollars immediately. The con-
& 1 § - NS O O R - e servation plan and the livestock on the farm at the time a plan is
& | = 4 instituted would affect the amount of additional capital needed. Plan
Ny < NS 35 : : W
S 5 | Smey mey 3¥ ow cw ox o oo |4 3 would require more capital to initiate on any of the farms than
g SES B NS Qb ad Qe wn S8s-@ |8 either plan 7 or plan 8. The amount of extra capital needed the year
> 8 = 4 & a plan is adopted would range from $446 to $3,446 (table 29). The
~N oy = & greatest amount of additional capital is not needed in the initial year,
~~ ~ I~ - . .
S o S| 28" K°I I8 2T KRS8 98 ®RE =2 |= however. That time would come on these farms between the sixth
IN) o w v g — — — — — — (] ] . 3 . . .
S | z il 3 and ninth year after a revised plan was begun, as shown by the italic
- P B = .= g numbers in table 29. Even after 15 years, except for plan 8 on farm
3 Dm0 % | Soet owvwo Hw —a 0o ao ~o wo | 2 3, from $1,124 to $5,312 more would be invested if the conservation
= o o ® L I A0 NOS MmN N0 NN e K| 2 % ) & ¢
(1B e £~ R - fEh R - T plan were in effect. For plan 8 on farm 3, less capital would be in-
S LB = & rested after the 11th year
S| & A o vested after the year. _
S N & iBmine Mipm coie L tiw B e e | The total non-real-estate investments after each of the 8 livestock
25| ° B | §7 S MR PR B NS Am ~o S | B plans and a cash-grain plan (plan 9) are completely in effect are
ol LIt PR S < shown in tables 30 and 31. Capital requirements for all livestock
'§ > = vl % % systems would be higher under the conservation plan than under the
Rer| 8 g | 2%°8 =2°8 ‘2§ =2 =2 22 3§ 2 | 4 existing system. Some of the increase may be attributed to higher
- i sy g
§°§ | ® e | § E crop expenses when fertilizer and terraces are used and additional
S g =l e A forage 1s grown. But the greatest increase is associated with live-
S e % = y o7 d
SR g |ETRg YRI5 BF Be #8 de onilg stock. Cattle must be bought to consume the larger quantities of
S — g —~ - S B R R S forage produced under a conservation plan. The largest total in-
S g 2 = 7] p 5 o
NG c | = 2 vestment would be for a system of farming that would include beef
SR 3 | fowg mweg og ap @ ¥g e : cowst as ];hef forage—(g)r;sumlng g}veitock. Dle(aispltte thet dar}ge mtvest-
= = - - ~ ment, a beef cow and hog combination would return the lowest net
S o 8 g — a = = = = o b : ) / B s r
. 2 S . mcome of any livestock system included in the study. The lowest
S g g capital requirements under a conservation plan would be for a cash-
R 2| 8TRR 2€8 AR 2 =¥ 238 °._.°§ =2 |3 grain system of farming.
— — — = e # 5 . . . ~
S % |of on e 3 As the capital investment in livestock increases, risk may also in-
$ = § e S crease because of changes in prices and the possibility of a loss from
= ] | Svwg owvg ¥z vx 99 Ky 0 S | @ declining prices. A farmer who buys feeder steers to use forage
s SR e gy CRDE o e i s o ants should not only estimate what it will cost him to put the necessary
b c | s 9 pounds of gain on them but also what he will receive for them. If
s CHTRE TR R IR B T I his estimates are wrong he may realize a loss rather than a profit.
3 T E T S Sl B SIS TR s ) He has no reliable way of testing his estimates, and the prices he pays
E E k5t 1 o 1 1 (o] ol =] . ? & p_ y
- 5 EE B R EI ] B LR e RS S~ SR as well as those he receives may change considerably in the feeding
] ! ] | n 1 wn 1 | ! ) 1 ] 1 | . /)
S 7 THER Lo T8 SEWE S S eriod ' '
@ $.: 811 8 81 81 B 11 1|3 Ly 1.2 . o B .
Lo ! 2w 2 3 L ese valu te g T credit in getting conser-
| e WES BEED BuLE B 2 L Thes lues indicate the importance of redit in getting 3
xR 8 wg 1 w84 wi wi 8, 8, B g |3 vation plans established and keeping them functioning. The require-
2 St St 84 S g1 gt 81 J 2 ments are largest when the plan includes livestock. Capital is needed
3] o nn EDn Em T SR gR LB Do g . p =) p - P v
2 = 838 §32 S& & ¥ ¥ Y FI¥ |3 immediately and for a relatively long period of years. Maximum re-
éﬂ HAE HAE HE HE =E =T Ao Q: 3 quirements usually occur a few years after a plan is originated. Not
i N o -t S=] I~

only is long-term credit needed, but additional credit should be avail-
able from year to year when needed.



TaBLE 30.—Capital requirements for 1944-51 plan and when specified farm plans are fully established, farm 3,1952

prices
Plan—
Item
1 2 3 4 5 6 7 8 91
1944-51 cropping plan: Dollars | Dollars | Dollars | Dollars | Dollars | Dollars | Dollars | Dollars | Dollars

Crop expenses@urs bopts -~ o = G - 5 | 3,339 | 3,340 | 3,269 | 3,288 | 3,349 | 3,350 | 3,235 | 3,407 3, 677
Dianditaxes & % . "= =% 0 2 o B eyl 306 306 306 306 306 306 306 306 306
Livestock expenses 3_ _____________________ 2, 425 2, 355 2, 838 2,181 2,418 2, 595 2, 529 2,600 it as e
Additional buildings 4_____________________ 35 39 36 40 31 28 65 34y 9 Sin
Eences <0 0 % i e L S 114 114 114 114 114 114 114 114 18
Value of breeding stoek_ _ _________________ 2, 961 2,911 1,706 1, 605 1, 706 1, 555 5, 814 ANOT6 | ot S
Peedergeattlol i Wi sapaei eshitieg - 71T 1, 419 1, 622 2, 838 3, 446 2,212 2. 595 ey | 5 _sleranst of. SooriRes

Total capital, except machinery 5_________ 10,293 | 10,383 | 10,801 | 10,674 | 9,860 | 10,237 | 11,807 | 10, 321 3, 991

Conservation cropping plan:

Crop expenses®. Lypac@ieas: o -0 -~ - = o0 3,580 | 3,580 | 3,580 | 3,580 | 3,598 | 3,598 | 3,562 | 3,769 4,142
Land taxes: Sl par snomt sxbated .o 2000 12T 306 306 306 306 306 306 306 306 306
Livestock expenses 3______________________ 2,330 | 2,056 | 2,319 | 1,974 | 2,434 | 2,023 | 2,638 | 2,685 |________
Additional buildings 4. ____________________ 50 74 70 86 25 31 103 7% Y I B o
Mencestd o). & PR Sy W o= f L7 T ¥ o 2 114 114 114 114 114 114 114 114 18
Value of breeding stoek_ - _________________ 2, 563 2, 309 1, 455 1, 104 1, 305 1, 003 8, 930 O 893 T e T
Feeder cattle__________________ """~ 4,054 | 5067 | 5067 | 6,689 | 4276 | 5037 |- ____|._____ |-l ___

Total capital, except machinery 5. _______ : 12,704 | 13,200 | 12,605 | 13, 547 | 11,752 | 11,806 | 15, 347 | 12, 534 4, 180

! Cash-grain plan.
2 Includes machinery upkeep and $11 yearly terrace cost.
3 Includes protein feed, veterinary expense, equipment, and building upkeep.

4 Yearly average cost.
51952 machinery investment was $4,325.
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are cropped so heavily and erosion is so great that continuation of
existing systems would result in a decline in productivity.

Constant Prices and Productivity

Under each of the plans considered for each farm, the immediate
effect of shifting to a soil conservation plan is to reduce income in
the first several years. This drop in income tends to parallel the
drop in production that occurs when a soil conservation plan is first
put into effect. As production of forage eventually increases, live-
stock numbers can be increased and income then increases. The

With Steady Prices

PROJECTED NET INCOME, FARM 1
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*AFTER ADOPTION OF REVISED FARM PLAN 0 YEARS = 1944-5]1 FARM PLAN 1952 PRICES

U. S. DEPARTMENT OF AGRICULTURE NEG. 55(10)-762 AGRICULTURAL RESEARCH SERVICE

F1GURE 5.—Farm 1: Projected annual net income and discounted annual net
income for plans 3, 7, 8, and 9 at 1952 prices.

SOIL CONSERVATION AND IMPROVEMENT PRACTICES 65

length of time before income from a soil conservation plan would
equal or exceed income from the plan in 1951 will vary among farms,
the livestock combinations used, and the speeds with which the plan
is put into effect.

Figures 5 to 7 show the sequence of both projected annual net in-
comes and discounted annual net incomes at 1952 prices from the
1944-51 system and 4 revised systems of farming on each of the 3
farms. The 4 revised systems for which income figures are charted
are plan 3 (yearling steers wintered, pastured, and fed out in dry
lot and hogs), plan% (beef cows and hogs), plan 8 (dairy cows and
hogs), and plan 9 (cash-grain).

With Steady Prices
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FiGurRe 6.—Farm 2: Projected annual net income and discounted annual net
income for plans 3, 7, 8, and 9 at 1952 prices.
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Nondiscounted—How long would it take after adoption of each
of the 9 conservation plans for the nondiscounted net income from
the farm to exceed that of the present plan? These data may be
found in table 32. The shortest time would be 4 years for plan 5 on
farm 1. In most other instances, it would take 5 to 7 years for the
conservation plan to return a higher net income. When enough time
has elapsed for a complete reorganization of the farm and for the
yield-increasing effect of the improved rotations and soil management
practices to be realized, a dairy and hog system of farming returns
the highest net income of any plan considered in this study. Plan

With Steady Prices
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Fieure 7.—Farm 3: Projected annual net income and discounted annual net
income for plans 3, 7, 8, and 9 at 1952 prices.
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TaBLe 32.—Number of years after adoption of soil conservation plans
unitil net incomes exceed met incomes under 1944-61 plans, 1952
prices

Plan Farm 1 Farm 2 Farm 3
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1 Plans are not used because insufficient feed was available with the present cropping plan.
2 Would not equal net income of present plan in 16 years

7 (beef cows and hogs) would require the longest time for net income
to equal that from the present plan because turnover is slower for
beef cows than for other livestock systems. Plan 3 (yearling steers
and hogs) would give a lower income than the present plans for 5
to 6 years on the 3 farms. A cash-grain conservation system (plan
9) gives a higher net income than the present system in 6 years on
farm 3 and in 7 years on farm 2. Returns under the conservation plan
approach, but never quite equal, that of the existing system on farm 1.

The number of years until net income under the conservation plan
would exceed that of the current plan is not so important as the year
in which annual incomes accumulated under one plan would exceed
the incomes accumulated under another plan. Annual net income
under the conservation plan will usually exceed annual income of the
current plan several years before the accumulated income under the
conservation plan will exceed the accumulated income of the present
farming system. For example, compared with an existing plan that
returns $4,000 a year, a conservation plan that will return incomes of
$2,000 a year for 5 years and then jump to $5,000 each year thereafter
would return a greater income in the sixth year but the sums of the
incomes would not be as much until the 15th year. Table 33 shows
the number of years before the accumulated total net incomes under
the conservation plans will equal those under the current plans.

The shortest period would be 5 years for plan 6 on farm 1. This
is an important obstacle to adoption of conservation plans. Many
farmers cannot change to a plan that will return a smaller accumulated
income for a 10-year period. A beginning farmer is pressed to get
income enough to live on and to strengthen his equity in the farm so
he will not go bankrupt if a bad year or two comes along. Even a
cash-grain conservation plan (plan 9)—the one that would require
the smallest capital investment—would not give comparable cumu-
lative net incomes until after 12 years on farm 3 and 15 years on farm
2. A cash-grain conservation plan would take longer to do this than
plans that feature livestock because of the smaller annual volume of
business and the smaller annual incomes.
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TasLE 33.—Number of years after adoption of soil conservation plans
until accumulated incomes exceed accumulated incomes under
194461 plans, 1952 prices

Plan Farm 1 Farm 2 Farm 3
Years Years Years
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1 Plans are not used because insufficient feed was available with present cropping plan.
‘Would not equal net income of present plan in 16 years.

Discounted at Five Rates—Farmers must base their decisions in
regard to future costs and returns on present conditions. Decisions
are made currently even though the income is forthcoming only in the
future. Farmers use many “rough approximations” in discounting
incomes of the future back to the present. Discounting permits com-
parison of an investment with incomes in the future with an invest-
ment that will return current income. For example, a farmer can
invest an amount in hogs that will return $1,000, or 10 percent, in a
year, and he can reinvest in hogs each year with an annual return.
Or he can invest the same amount in a conservation plan which, at the
end of 10 years, will return $1,500 a year. Which investment is bet-
ter? To answer this question, he must compute the present value of
the $1,500 that will be forthcoming in 10 years. It is the amount
which if invested today at 10 percent will grow to $1,500 in 10 years,
if it is reinvested at 10 percent for each of the 10 years.*” HHence,
$1,500 forthcoming in 10 years is worth no more than $578 from an
investment, that returns income in the present year. If the farmer
can earn only 5 rather than 10 percent, the $1,500 forthcoming in 10
years is worth $920 today. Clearly, then, the value of future income
from conservation investments depends on the amount of capital a
farmer has and the return he can obtain from it if he invests in other
parts of his farm business. If his capital is limited and he can invest
in short-run enterprises such as fertilizer or hogs and earn 25 percent,

* The formula for determining the present value (V) of a future income is
V=(1—+Ir)% , in which V is the present value, I is the income of the future, r is
the interest or returns rate, and » is the number of years.

n=1

z ; |4
The present value of incomes over a series of years, 1 to i, is V= -(T‘r)z’

n=1

in which Z refers to sum and 7 refers to the particular year.
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future incomes from conservation have very little present value. But
if he has a large amount of capital and he can earn only 5 percent on
hogs or fertilizer, future incomes from conservation investments will
be worth more today.

As the discount rates that farmers use may differ, those used in the
study reported here were 5, 10, 15, 20, and 30 percent. A farmer’s
discount rate may change as his capital position changes, or as present
returns from capital invested in his own business change. A farmer
who has ample capital to invest in his farm business may use a 5-per-
cent discount rate, because 5 percent is the best investment oppor-
tunity available to him within or outside his business. If the im-
mediate effect of a soil conservation plan is to reduce income, a young
farmer with limited capital may find it unprofitable to adopt such
a plan. However, as he accumulates additional capital he may find
that the last unit of added capital produces lower returns. As he
receives lower returns on additional capital he discounts the future
less severely, and it may then become profitable to adopt a soil conser-
vation plan. This may explain why many low-income farmers are
reluctant to adopt soil conservation plans.

If soil conservation farming systems produced more income from
the beginning, more farmers would adopt them. If ways can be
found to hold “income drops” to a minimum when a soil conservation
plan is adopted, conservation will become attractive to more farm-
ers. Discounting future income does not change the time it takes for
a soil conservation system to produce a higher annual income than
the present method of farming. But how heavily the future is dis-
counted affects the length of time it will take before total accumu-
lated income in terms of the present will be higher under a conserva-
tion plan. Lessening the drop in income the first few years under a
conservation plan also helps to reduce the time required for total
annual income under the conservation plan to equal total annual in-
come under the present plan.

How long it will be before accumulated discounted net income
under conservation systems of farming exceeds accumulated dis-
counted net income under the present plans is shown (table 34). At
a discount rate of 15 percent, 13 years would be needed for plans 3
and 8 on farm 1. The time would be 9 years for plan 3 and 13 years
for plan 8 on farm 2. On farm 3 at a discount rate of 15 percent, it
would be 16 years before accumulated discounted net income under
conservation would exceed that under the present plan. This is also
true of plan 7 on each farm for all discount rates and for plan 9 on
each farm for all discount rates, except 5 percent on farm 38 which
would require 13 years. With a discounting rate of 20 percent, re-
turns from a cash-grain conservation system would never be so high
as those from the present system. With intermediate discount rates,
a cash-grain system has an advantage in that it allows greater returns
over time and its capital requirements are not so great as those for the
livestock conservation systems.

The time required for each plan will increase as the discount rate
increases. In general, plans 3, 5, and 8 are the most favored when
future returns from conservation are discounted.
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TasLe 34.—Number of years needed after adoption of conservation
farming plans wuntil accumulated discounted net incomes exceed ac-
cumulated discounted net incomes under 194451 plans, 1952 prices
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1 Would not equal net income of 1944-51 system in 16 years.

Constant Prices and Declining Productivity

A conservation cash-grain system would never give as great a non-
discounted net income as the present system on farm 1 under assump-
tions of constant productivity. But a decline of 1 percent a year in
productivity under the existing system would cause returns under the
conservation system to become greater in 7 years (fig. 8). With pro-
ductivity declining at 2 percent, 6 years would be needed; and with
productivity declining at 3 percent, 5 years would be required. When
future incomes are discounted to give their 1944-51 values in terms of
cpportunity investment returns, income under the revised system
would exceed that under the existing system for discount rates as high
as 20 percent. Plan 7, which, assuming constant productivity, would
never return as much as the existing plan, gives a higher return when
declining productivity is assumed for the existing plan. It would
take about 6 years for income to be greater under revised plan 7 and
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F1cure 8.—Farm 1: A, Annual net income for 1944-51 farm plan with yields
declining at 1, 2, and 3 percent and for revised plans 7 and 9; B, discounted
annual net income for 1944-51 farm plan with yields declining 2 percent and
for plans 7 and 9.

even with discount rates as high as 20 percent it would exceed that of
the 1944-51 plan. Similar differences exist for farms 2 and 3.
Although, even without figuring a decline in productivity, income
from conservation plans would eventually exceed that of the existing
plan, the difference is accentuated with assumptions of falling yields
under extension of the exploitive farming system. Under declining
productivity, incomes from plans 7 and 9 would exceed those of the
existing plan with discount rates up to 30 percent. Limits on profit-
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ability existed at 15 to 20 percent discount ratio when constant pro-
ductivity was assumed for the existing plan.

Declining Prices

If prices decline after a conservation plan is adopted, a longer period
of time under the new system is required on farm 1 for income to
exceed that of the old system (fig. 9). This holds true also on farms
2 and 8. Assuming constant productivity under the present system,
the first year in which plan 3 would give a greater return on farm 1 is
extended from 5 to 7 years and for plan 6 from 8 to 11 years. This
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Freure 9—Farm 1: Projected annual net income and discounted am.lual net
income for 1944-51 farm plan and plans 3, 7, 8, and 9 at declining prices.
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bothers farmers who cannot risk a decline in prices. It is particularly
important when the new farming system requires large amounts of
capital. Farmers are likely to resist a shift to a conservation plan
with large capital requirements when they think that price declines
are imminent. Under these circumstances, conservation planning
should emphasize rotations and mechanical practices that give quick
returns and require a minimum of funds.

The first year in which each of 9 conservation plans would give a
higher annual net income than extension of the present plan under
the declining prices used in this study is shown (table 85). A more
severe drop would lengthen the time required.

TaBLe 35.—Number of years after adoption of conservation farming
plans until annual net income with each of 9 plans is higher than
with the 194451 plans with declining prices

Plan Farm 1 Farm 2 Farm 3
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1 Plans are not used because insufficient feed was available with the 1944-51 cropping plan.
2 Would not equal net income of 1944-51 plan in 16 years.

The number of years required for accumulated discounted net income
from conservation farming systems to exceed the accumulated dis-
counted income under the 1944-51 farming system is presented (table
36). With future income discounted at 5 percent, the periods for
plan 3 are 12 years for farm 1 and 14 years for farm 8. On farm 1,
total accumulated income under conservation plan 3 would not exceed
the total under the 1944-51 plan in 16 years with discounting at a rate
of 15 percent or more. That is, the 1951 value of future incomes would
become greater in 12 years for a farmer who discounts at 5 percent but
it would still be less than for the current plan in 16 years for a farmer
who has less capital and who discounts at 15 percent. On farm 2,
conservation plan 8 would require only 15 years for accumulated in-
come discounted at rates as high as 20 percent to exceed that of the
1944-51 farming system. At 30 percent, accumulated discounted in-
come under plan 3 would never exceed that of the 1944-51 plan. On
farm 3, accumulated discounted income is greater for conservation
plan 3 in 14 years with discounting at 5 percent; under higher dis-
count rates, the 1951 value of income under conservation would never
exceed that of the current plan.

Plan 5 (feeder calves wintered, pastured, and fed in drylot and
hogs) compares favorably with the 1944-51 plan. On farm 1, dis-
counted income would be greater for the conservation plan in 12 years
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TasLe 36.—Number of years after adoption of conservation farming
plans until accumulated discounted met incomes under conservation
farming systems would exceed accumulated discounted net income
under 1944-51 plans, declining prices
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1 Would not equal net income of 1944-51 system in 16 years.

at a discount rate of 15 percent, although the 1944-51 plan gives a
greater present value of future incomes at higher discount rates. On
farm 2, plan 5 would give a greater discounted income in 12 years
at a discount rate of 20 percent.

These data provide some important considerations for conserva-
tion programs. They show that the feasibility of a particular plan
depends on the individual farm, the amount of capital the farmer
has, and, therefore, on his discounting rate. For example, plan 6
on farm 1 would not give a 1951 value of future incomes greater than
the current farming system, regardless of the farmer’s capital position
and discount rate. For farm 2, the same plan would give a 1951
value of future incomes greater than for the current system in 16
years under a 15-percent (%scount rate. For farm 3, no capital posi-
tion with a discount rate greater than zero would give a 1951 income
value under conservation that would equal that of the current plan
in 16 years.
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Ways of Reducing Loss of Income in Transition Years

_ The “income gap” in the first few years after a conservation plan
is adopted may prevent many farmers from shifting to a conservation
system of farming. Apparently, there are two possibilities for re-
moving these gaps in planning farms for conservation. These are:
(1) Use of nitrogen for fertilizer, or other farm practices to increase
production and income immediately, when the practices themselves
are profitable; (2) extending the time during which various practices
and combinations of practices may be adopted and put into effect.

Heavy Application of Fertilizer

Ordinarily, there are additional practices that would be profitable
on many farms independently of a soil conservation system. The
added income from these additional practices should not be viewed
as resulting from the conservation plan. Along with conservation
adjustments, these practices are part of the overall management of
the farm. One point should be emphasized. Overall farm-manage-
ment planning of a farm to include both the practices that are and
those that are not related to conservation may facilitate adoption of
conservation-farming systems that would increase income for a longer
period. This would be done by adopting practices that would in-
crease income immediately to offset reductions caused by shifts from

With Heavy Fertilizer

PROJECTED NET INCOME, FARM 1

$ THOUS. 7 pLAN 3 PLAN 7 PLAN 9 |

7= = ]
4 * y _/\/', o K
'l
4L A i
s\,
Va4
2k FARM PLAN || » -*cﬂv:-r

= 0 ad
——1944.51 P, S
| === Revised with heavy fertilizer JL S=? *2
= wme= Revised with no fertilizer )
0 A1 A O A T TG IR A 1(!|||1]H|[1HJ
oK
0* 4 8 12 0* 4 8 12 0% 4 8 12 16
YEARS®
‘0 YEARS = 1944-51 FARM PLAN OAFTER ADOPTION OF REVISED FARM PLAN 1952 PRICES

U. S. DEPARTMENT OF VAGRIEULTURE NEG. 55(10)-767 AGRICULTURAL RESEARCH SERVICE

FI1GURE 10.—Fax:m 1: Annual net income for 1944-51 farm plan and for plans
3, 7, and 9, with and without heavy applications of fertilizer at 1952 prices.
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grain to forage. Figure 10 shows the influence of heavy applications
of fertilizer on nondiscounted net income with 1952 prices on farm 1.
Outcomes from applications of fertilizer are similar for all plans.

Additional fertilizer would be applied to corn on the Ida and
Monona silt loams on farm 1 to increase the annual yield to 90 bushels
per acre.?® No fertilizer would be applied on Napier silt loam, al-
though perhaps it could profitably use some. The increases in yields
of oats and hay that would no doubt occur were omitted from the
computations. ~Their value would more than counteract the cost of
harvesting the additional yield of corn. Despite this conservative
estimate, net income is increased considerably in the same year the
fertilizer is applied. This is important to a farmer whose capital
is limited. ;

As indicated (table 82), plan 8 applied to farm 1 resulted in a drop
in annual net income for 5 years. Plans 7 and 9 would produce
smaller annual net incomes than the 1944-51 plan for the entire pro-
jected period of 16 years. When a heavier application of fertilizer
1s used in combination with plan 8, net income 1s about equal to that
under the 1944-51 plan the first year and consistently exceeds it in
all subsequent years (fig. 10). Under plan 7, instead of remaining
consistently lower than under the 1944-51 plan, annual net income
would be lower for only the first 6 years after a conservation plan
is adopted. Under plan 9, the net income would not always be less
under conservation than under the present plan. A reduced income
would be realized for only 4 years. In 7 years the accumulated net
income under the conservation plan would exceed the accumulated
incomes under the 194451 plan by $334.

If additional fertilizer had not been used, the accumulated net in-
come in the seventh year under the conservation plan would have
been $6,590 lower than under the 1944-51 plan. Fertilizer used in
conjunction with a conservation plan helps to eliminate the drop in
income that otherwise follows adoption of a conservation plan. The
quantity of fertilizer that will give the greatest boost to income de-
pends on price relationships. After the conservation practices are
used, fertilizer will give more response than previously because of
conservation of water. In most instances, when it greatly reduces
the drop in income immediately after a conservation plan 1s started,
its use would have been profitable before.

Encouraging use of these profitable farm practices in conjunction
with conservation will help to get more conservation practices estab-
lished. The amount by which fertilizer reduces the decrease in income
depends on two things: (1) The increased profit from fertilizer when
used with a conservation plan, and (2) the possibilities of profit from
use of fertilizer that had not been realized before a conservation plan
was adopted. This would apply also to other profitable farm practices
used in combination with a conservation plan. Part of the increased
profit is caused by a greater response to the practice under a conserva-
tion plan than otherwise. The rest comes from taking fuller advan-

2 mThe amounts needed were based on experimental data on Ida silt loam
(9, pp. 14-15).
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tage of profits from the practice than had been done before. It may
also be expressed as an increase in physical response, farm-manage-
ment efliciency, and profits from a farm practice (not necessarily con-
servational) when used in combination with a conservation plan.

More Gradual Adoption of Conservation Practices

If the conservation plan involves drastic changes in the system of
farming, gradual adoption over a period of years will result in a
smaller annual reduction in income but for a greater number of years.
This may be more attractive to some farmers than a larger drop in
income for fewer years. In many instances, a combination of gradual
adoption of conservation practices and greater use of fertilizer may
provide larger annual net incomes than when either is carried out

singly.
FARM PLANNING

It is a reasonable assumption that conservation will always be a
part of American agriculture. The longtime prospect, therefore, is
that many billions of dollars will be spent to control the movement of
soil and water. If maintenance of the productivity potential of the
soil justifies a sacrifice of this size by society, conservation deserves
the concentrated attention of scientists and legislators alike. Some of
the cost of conservation will be borne by farmers and some by society.
Regardless of their source or extent, however, resources expended for
conservation should be allocated to result in maximum conservation.
The basic objective is to acquire the greatest conservation return per
dollar invested. This requires that resources be allocated among soils
and areas in a way that will equate marginal returns in terms of con-
servation. Such an allocation requires the use of economic principles.

Unless a clear distinction is made between what is and what is not
conservation, the principles of economics cannot be applied properly.
An acceptable definition of conservation must, therefore, be used.
Heady and Scoville have said that conservation involves maintenance
of a production function over time, assuming that inputs will remain
unchanged at each point in time (5, pp. 374-376). This definition
permits the use of economic principles in making decisions as to con-
servation. Although many of the physical data needed to apply
economic concepts to actual farm situations are not yet available, an
effort should be made to accumulate them in the years to come.

Governmental participation in conservation will not be limited to
farmland. Wildlife, upkeep of roads, bridges and railways, construc-
tion of dams, irrigation, and flood control will also receive attention.
However, the greatest part of the annual cost of erosion damage to the
Nation is from erosion to farmland. Soil conservation, therefore, will
absorb all the conservation resources provided by farmers and most of
those provided by the Government. Future production of agriculture,
farm incomes, and consumption at both the individual and the na-
tional level are all involved in conservation farming. Use of limited
resources to achieve the highest possible level of conservation on
farms, therefore, merits consideration.
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Conservation on farms will continue to require cooperative action
by farmers and government. Education must play an important role.
Each proposal to establish more conservation on a farm involves a
change. Farmers, like others, resist change. In general, they believe
that they are managing their farms in the most appropriate way to
maximize satisfaction, considering the things that they regard as
limitations. This does not mean that a farmer will not make a change
later if he becomes convinced that the change would better his situa-
tion, or at least not worsen it. His values and appraisal of the situa-
tion may differ from those of other individuals, but he operates on
the basis of his own values. ) ]

A farmer cannot be expected to put terraces on his farm, for instance,
simply because someone advises him to do so. Before he builds them
he must be informed of their possibilities, must be convinced that they
will enhance his position, and must want to maintain them for a period
of years. Sharing or provision of installation costs by society does
not circumvent the requirements mentioned. Lacking sufficient knowl-
edge, some farmers would reject an offer of free terraces. Others
might allow the terraces to be constructed on their farms, but they
would soon let them fall into disrepair and abandon them because of
the inconvenience they would cause relative to the benefits actually,
or believed to be, received. 2 ) y

Failure of conservationists to recognize the ramifications of pro-
posed conservation plans on the farm business as a whole is an obstacle
to general acceptance of plans by farmers. Conservation involves
more than the land resource alone. Decisions on conservation must
also recognize the human and capital resources. Although the land
resource has gained recognition on the basis of its own specific char-
acteristics on a given farm at a specific point in time, human and
capital resources have not received similar consideration. Physical
aspects of the conservation problem are now generally regarded to
differ sufficiently among farms to require plans that are unique to
each farm. The soil varies in slope, in fertility, in its tendency to
erode, and in its response to a specific control. Today, recommenda-
tions of an agronomic or engineering nature are made on an individual
farm basis. Individual differences among farm situations in human
and capital resources make it imperative to regard these resources as
unique to each farm business. o

In drawing up a conservation plan for a farm, it is not a matter of
deciding the relative importance of the land, labor, or capital resources.
Rather, it is realizing that any one or any combination of them con-
stitutes limitations. To be most effective and acceptable, plans for
conservation farming must be in terms of the land, labor, manage-
ment, and capital situation on the individual farm as they function
simultaneously, not singly. In other words, overall farm planning is
needed when conservation programs are adopted so that the conserva-
tion practices become a part of the farm management. 2

* Qverall farm planning does not mean that each farm would be planned or
that any would necessarily be planned completely. It does mean tpat suggest_ed
plans for conservation, whether partial or complete, would recognize the entire
farm organization.
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A conservation plan that is designed according to agronomic and
engineering considerations to control erosion within specified limits
1s Inadequate. Such a plan may be the most costly alternative. It may
also be the least attractive to the farmer in terms of both farm opera-
tion and its effects on capital requirements and net income. The
effects of applying a practice or group of practices are not confined to
the physical changes in soil loss, runoff, or even in yields. They per-
meate the entire farm business. As indicated by data in preceding
sections, the adoption of a simple practice, such as contouring with a
corn-oats-meadow rotation, involves more than physical changes. A
farmer must remove old fences, realine field boundaries, and put up a
new fence to confine his livestock. This requires a change in labor,
capital, and cropping methods. His net income, on which he depends
for a living, is affected. If a farmer’s values are disregarded, his
satisfaction may be lessened.

Adoption of some practices causes even more drastic changes in
the farm organization and the problems with which a farmer must
contend. A shift from a cash-grain system using a corn-oats seeded
with sweetclover rotation to a livestock system using a corn-oats-
meadow-meadow rotation causes him to contend with problems that
differ from those with which he has dealt previously. He must now
decide how to utilize forages through livestock and must depend
less on the income from cash crops. He must familiarize himself
with the physical and economic relationships—a knowledge of which
is needed to permit profitable decisions relating to livestock produc-
tion. His yields differ and his crops now include meadow. The new
organization may necessitate new machinery and building facilities.
The capital needed for the changes in the farm business may be im-
possible for him to manage, even though few, if any, additional costs
are involved in adopting the conservation practice. When the com-
bined practice of terracing and contouring is required in addition,
the demand for capital is increased. The returns on the investment
in the practices may be lower than those from other investment op-
portunities open to him for the funds he has available.

Many farmers discount future income severely and prefer to invest
their capital in shorter run ventures even at a lower rate of interest.
The capital position of some farmers forces them to recover their
investments after short periods to provide money for consumption
or to reinvest in a new opportunity that will be open to them. They
prefer, therefore, to invest in something like fertilizer and to recover
their initial investment plus a profit 6 months later, so that they can
pay a bill or reinvest the money in something like hogs, which also
give a quick turnover of capital.

If these and other ramifications of conservation plans are disre-
garded, the overall program cannot be fully effective. Offering pay-
ments to farmers for adoption of conservation practices is not enough.
Many practices such as contouring, contour listing, and rotations, con-
sidered without regard to the “side” effects they cause, appear to be
very profitable. All farmers who have failed to adopt them are not
unaware of their profit possibilities. But some reject the practices
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because they recognize the additional capital requirements that would
arise in other sectors of the farm business. They realize also that
the decisions they would be required to make in the future would con-
cern alternatives with which they are unfamiliar. )

The advice of experts in suggesting physical methods of controlling
erosion on individual farms is a necessary step in overall farm plan-
ning. It is only the beginning, however. To appraise correctly the
overall effects of conservation farming, a farm-management specialist
is needed to consult with the conservation specialist on physical prac-
tices. The two should consider not only one combination, but all the
various practices and combinations that might constitute alternative
ways of accomplishing the physical result. In consultation with the
farmer, the farm-management specialist would then estimate the ef-
fects of each alternative on the entire farm business. The plan
adopted would be one that would recognize the farmer’s interest as
well as that of the Nation. That is, it would be the most efficient plan
of conserving soil and water consistent with the maintenance of the
farmer’s income, his capital position, and his competence and will-
ingness to contend with different decisions in the future.

In some instances the only way of getting conservation adopted
may be to recommend the plan that minimizes income sacrifices for
the farmer in the years ahead. In other instances it may be desirable
to suggest partial adoption of the plan or to plan certain practices
at the beginning and then plan additional steps as a more reliable esti-
mate can be made of the effects on the farm business. The latter
suggestion would involve a continuous type of planning for a farm.
When farmers expect declines in prices, resistance to costly conserva-
tion plans increases. It is then, particularly, that planners should
emphasize practices which require a minimum of funds and which
give quick returns. These might include contouring and improved ro-
{ations. Practices that do not have indirect costs to the farm busi-
ness have a distinct advantage for farmers who are low in capital or
managerial ability.

Overall farm planning would include and consider both practices
that conserve soil and water by controlling erosion and runoff and
those that do not do so. Many of these practices may be profitable
whether used with or without a conservation plan. The use of lime,
commercial fertilizer, and tile drains are examples. Encouragement
of the use of these in combination with erosion and water control
practices, especially those that promise low, uncertain, and slow re-
turns, should help to get conservation-farming systems adopted.
Profitable practices of this kind help to provide immediate additional
income and greater total income over time, thereby counteracting to
come extent the reductions in income that result from a shift to more
forage and less grain. However, the added income that results from
practices that would yield an early return should not be attributed
to an effort to control erosion. It is the result of a more profitable
managerial use of the resources a farmer controls.

Plans must be geared to the amount of capital a farmer has and to
his discounting rate for capital invested in conservation—not in gen-
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eral, but in the practices suggested in the proposed plan. Credit must
be made available. The quantity needed to initiate a program depends
on the practices involved and the adjustments in the farm organization
which their adoption requires. Even after a plan is started credit is
needed from year to year. The amounts needed over time also differ
among plans. Failure to provide the additional credit needed to keep
a plan going results in stagnation or abandonment in many instances.
Loans available as needed over time are more desirable than lump
sums granted at the time the plan is adopted.

The period for which a loan is made should be governed by the
additional revenue likely to result (from the revised organization),
its sequence, regularity, evenness of flow, and dependability. A farmer
who would not otherwise accept a plan is not likely to be interested
simply because a loan is available. He must also be convinced that the
prospects are good that he can repay the loan in the specified period
from increased income resulting from use of the borrowed capital.

The conservation program could be assisted further by extending
credit for specific practices used in or with a conservation plan. Credit
would be advanced for use in specified practices only. For instance,
capital made available for buying fertilizer would eliminate or shorten
the “income drop” which ordinarily accompanies a conservation pro-
gram that involves large initial costs. Similarly, if credit were ad-
vanced only on the condition that a practice such as terracing were
adopted (to cover the share of the cost the farmer must assume), and
provided then only for payment of that specific bill, it would mean that
farmers who are now bypassing the practice because they have more
profitable places to invest available funds would adopt it. The period
for which the loan should be made should differ with the practice on
the basis of how long it would be before the accumulated revenue from
additional yield would repay it with interest. That period would vary
somewhat with cost-price relationships. Practices that would not
result in accumulation of enough additional revenue over a reasonable
portion of a farmer’s active life (for instance, 15 to 20 years) to pay
for the costs of installation should, if believed necessary for conserva-
tion of soil and water, be paid for entirely from public funds.

To determine those practices for which farmers should receive pay-
ments, enough information should be collected to learn which prac-
tices are substitutes and which are complementary. For exact answers
to this, more information is needed on the physical side.” When prac-
tices are substitutes, payment should be made for one but not for both.
When practices are complementary, payment would be made only if
both were adopted in combination. When forage is complementary
with other crops, it should be produced in quantities that will reach

the end of the complementary range even if no value is attached to the
forage. Erosion would be reduced thereby and the economic product
increased with given resources.

% The information would take the form of advice of specialists in agronomy
and engineering, based on research, on alternative ways of controlling erosion,
and on the interactional effects of practices used in combination.
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APPENDIX
Cost of Production of Crops on Farm of 120 Rotation Acres

Costs of production exclusive of conservation ccsts were computed on a per-
acre basis for corn, oats, and alfalfa-brome hay. The method of computation
followed a procedure outlined by Jensen.** In geuneral, the procedure was to
compute an average cost of production of each crop for Ida County and for
Monona County for each year from 1948 through 1952, inclusive, to average
the estimates for the 2 counties by years, then to average the figures for the
5-year period. Ida and Monona Counties are in the Ida-Monona soil association
area in western Iowa where the area studied is located.

In computing costs of crop production, items of costs are divided into two
classes—those that vary and those that do not vary with output.

Constant costs are overhead and operating tractor costs, fixed machinery
costs, seed costs, building costs, real estate taxes, and operator labor costs.
The method of computing overhead and operating tractor costs and fixed ma-
chinery costs for 100 acres of corn is shown in tables 37-38.*

Annual building costs included depreciation, repair, interest on investment,
and insurance. They were based on the capital needed for a 2,050-bushel corn-
crib and a 2,000-bushel grain bin. The capital needed to construct these build-
ings was estimated from building plans and building materials requirements
lists and the use of current prices for lumber as quoted by local lumber dealers.
Labor costs of constructing buildings were estimated at 40 percent of the cost
of materials. Building-construction costs (materials and labor) were taken
from the Iowa Service Buildings Materials index. Annual costs of depreciation
and repair were taken as 3 percent of the construction costs, and annual interest
costs were computed with the use of Iowa interest rates on farm-mortgage
debts, which were supplied by the Division of Agricultural Statistics, Iowa
Department of Agriculture, Des Moines. Insurance costs were computed by
multiplying total capital investment by insurance costs per $1,000, taken from
statistical tables of Iowa County Mutuals.

The annual tax per acre for each county involved was computed by the Iowa
State Tax Commission (10). The tax per acre (including land and buildings)
for each year is estimated by adjusting the 1947 tax per acre by the index of
Iowa farm real estate taxes per acre.

The cost of the operator’s labor was estimated by multiplying the hours of
labor required per acre by the wage rate per hour. Seven hours per acre were

TABLE 37.—Annual hours of use and overhead and operating costs for a Farmall
H tractor used on 100 acres of corn, 1948-52

Aver- | Aver- Work
Speed age age Width per Time | Total | Total
Operation per time | speed | of ma- | 10-hour| per acres | hours
hour! | lost! hper chine day acre
our

Miles | Percent| Miles Feet | Acres | Hours | Number| Number
4. 200 42.2

Harrowing. 4.5 27 3.3 | 20.4 81.6 .122 200 24.4
Plowing. ... 3.75 18 3.1 2.33 8.7 1.150 100 115.0
PlanUingssl AL Y 20 _Jir Sad 3.5 41 2.1 7.0 17.8 . 562 100 56. 2
Cultivating i sud e sl sazocn % 4.0 20 3.2 7.0 27.1 . 369 300 110.7
PIoKINE COIMc s wawns wrnmsmsssicmmssmns 3.25 35 2.1 7.0 17.8 . 562 100 56, 2
Hauling grain from fleld to e¥Ib 8. |- ciocos|scmsasssftvasenod|sosmmesnfssavanns [ssaszosu|oanamssn 100.0
Tolul forallioperations; - oo -ooee oo ol o s lneonanl gon aodliocncc e liamo e alle co ol o o0 504.7
Overhead c-sts (depreciation, interest, housing, taxes, insurance) with annual use of 505 hours Dollars

al $0A480 Perhatrs. T b i L e i i e L S 237.00
Operating costs (fuel, oil, grease, repairs, service) with annual use of 505 hours at $0.536 per hour3.. 271.00

1 Barger, E. L. Information on Average Tractor Speeds for Farm Operations. (Private communication.)
Dept. Agr. Engin. Iowa State College. Ames, Iowa. 1950.
302)Based on one drawbar horsepower-hour per acre as calculated by E. L. Barger and E. V. Collins (1, p.
3 fIUSAm, S. M. A. COST RELATIONSHIPS IN FARM MACHINERY USE. 1949. (See p. 68.) [Unpublished
m?ster’s thesis. Copy on file, Iowa State College, Ames.] Data reported here were adjusted to 1948-52
prices.

31 See footnote 8, p. 8.

8
: ﬂI’J?nsen's data ended with 1948. His method was used to obtain data for 1948-52,
nclusive.
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TABLE 38.—Machine costs (depreciation, interest, insurance, housing, taxes)
. for 100 acres of corn, 19}8-52

Cost of use
Operation Times over | Totalacres | per acre per| Total costs
year
K Number Number Dollars Dollars

Disking, 1134-foot, single. ... ____......o oo 2 200 0. 160 32.00
Harrowing, 4-section, 20-foot, 5-inch. 2 200 . 064 12.80
Plowing, 2-bottom, 14-inch 1 100 .467 46.70
Planting, 2-row.._..____ 1 100 . 380 38.00
Cultivating, 2-row....._ 3 300 . 160 45. 00
Corn picking, 2-row, mounted.. i 1 100 2. 600 260. 00
i) 1.1 el St RO, WU N L (AL LY S (LA b LA LR LAY 435. 00
Elevator, electric motor, 2 wagons and gear.......ceeeee|ococccccoecc)occcacccee]onacmce®ans 140. 00
g 11> -+ NN reut SR Sl LR LI i LS L (USRS, S EC Nt N 575.00

used for corn. The wage rate per hour was calculated by dividing the wage
rate per day without board by 10 hours per day (11, v. 25).

Costs that vary with yield and output included shelling costs, hired labor
for hauling corn from field to crib, elevating corn into crib, and hauling corn
to town. Costs of shelling included man with power and machine at 2 cents
a bushel and 0.01 man-hours (based on 10 man-hours per 800 bushels) hired
labor per bushel times 63 cents per hour, or 0.63 cents. The cost of labor hired
to haul corn from field to crib was estimated on the basis of 0.5 man-hours per
acre, or 40 bushels, which would be 0.0125 man-hours per bushel. Multiplying
this by 63 cents per hour gave 79 cents. The cost of elevating corn into the
crib was the cost of the electricity used estimated at 1 cent per 100 bushels.
The cost of hauling corn to town by hired truck was estimated at 2.5 cents
per bushel. Total estimated costs per bushel were 5.9 cents.

The price used for seed corn was that paid by Iowa farmers for hybrid seed
corn in 1948-52. Total annual per acre costs of seed were calculated by divid-
ing the price per bushel by 6, as 6 acres were planted with each bushel of seed.

The cost of oat seed was based on seeding at a rate of 3 bushels per acre
multiplied by the prices paid by farmers for seed oats as obtained from the
Division of Agricultural Statistics, Iowa Department of Agriculture, Des Moines.
The only building costs included were the annual costs on a 5,000-bushel grain
bin. The cost of the operator’s labor was based on 5 hours per acre multiplied
by the wage rate without board. The variable costs were the labor costs of haul-
ing oats from field to bin, the cost of electrically elevating oats into the bin, and
the cost of hauling oats to town by hired truck.

Alfalfa is seeded at a rate of 10 pounds per acre. The seed prices used were
those paid by Iowa farmers for alfalfa seed, as reported by the Division of
Statistics, Iowa Department of Agriculture, Des Moines. Building costs in-
cluded only the annual costs for a hay shed. The operator’s labor costs were
based on 9 hours per acre multiplied by the wage rate per hour without board.
The variable costs consisted of hired labor costs for loading, hauling, and un-
loading hay. This was estimated as 84 man-hours per ton times the wages per
hour without board. The total man-hours per ton were estimated at 1.40. Sixty
percent of this total was assumed to be hired on the basis of a boy to drive the
tractor and the value of the operator’s labor off the farm to help his neighbor.

Method of Calculating Terracing Costs *

Annual depreciation, interest on investment, housing, taxes, insurance, and
cost of lubrication were included in the fixed costs for building terraces. Annual
fixed costs as a percentage of original costs were determined and the total was
used to find the fixed cost per hour (table 39). The fixed cost per hour was the
total percentage that the fixed cost was of the original cost multiplied by the
original cost and divided by the annual use in hours. Variable costs included
costs of repairs, labor, fuel, oil, and grease. Labor charges for the operator of
the tractor and plow were $1 per hour and for the operator of all other equip-

3 See footnote 11, p. 9 (pp. 68 to 70 of report).
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ment $1.50 per hour. Gasoline was charged at 20 cents a gallon and diesel oil at

16 cents a gallon. i
Soehn 4 Pix ourfl Oil and grease for the bulldozer was charged at the rate of

TABLE 39.—Terracing costs per hour with specified kinds of equipment, 19}8-52
prices

Variable costs Total costs

Cost Annual Fixed Rt hopirr Be%, Soem

Equipment price use costs per

per hour With With With With

labor in- | labor ex- | labor in- | labor ex-
cluded cluded cluded cluded

9 Babboms triator Dollar‘;s5 Hou7ré90 Do(lll)ars Dollars | Dollars | Dollars | Dollars

2-bottom moldboard plow.__... 157

ngi{ltwind terracer. » a0 gi%) (3 18 e o o
-bottom tractor..._______ 1, 80f 1y 3.02 1.52 3.2 7
Bulldozer, 70-horsepower. 1; 808 1.40 4.86 3.36 6. 2:3) 1 ;2

No fixed costs on the assumption that the farmer already owns the equipment.

Calculating Gross and Net Income

In the budgets livestock returns were calc
fos K ulated as follows: Fo i
gte;;xr')se rszxéﬁtc?igetsﬁ tlhe selflutlﬁ vzlue was computed at the Chicago pr;‘cgeifill;ﬁg
- 0SS 0 e final weight. The buyin rice f
calves was the price at Kansas Cit r th TIHCh -t e
: ¥y for the months in which they w -
gggsler;ig eﬁtgitgi';lefrﬁlhogs following the cattle was credited to they beg;ecsftlzlre
b returns.p 2 expenses other than farm feed were deducted from
Income from dairy cattle came from sales
I i of butterfat, veal cal
?:éﬁlcf:glg (t g}eble 40?. A ctredflt was given for skim milk uséd on thevf(i)’.sl"nfin1 ngrlﬁléill
1 requirements for other feeds. Cull animalg were fi 1
lIl)el(cient of the herd minus a 3-percent death loss. This left 17 pe%lclgsg oz}stl%g
Sl?{)tr atgteb; fs;:)lgl ?12 ‘cu11's each ye'aar. All expenses other than farm feed were
. iry income. The feed requirements for livestock are shown
Income from beef cows came from the sale of ¢
; ¢ alves and cull b
calves were sold in the fall rather than fed out on the farm. H(f\sft;x?gl"v %no%“lrll?
calves were held back to furnish herd replacements. The cull cows weré ﬁguer
;i; ??I;)‘sz-ggx‘i?thf (;1}?1 tlile I:ierfd eaclll year, minus a 3-percent death loss Thig left
1. 0 € herd for sale as culls each year. )
fagm feed ;vere subtracted from the beef cattle irfconl;e &7 expescs (e
ncome from hogs was calculated by subtracting éx
BS W penses other
{.}ee(.l fron} the market value of h.ogs. The market pbrice was figured otl;hgnygg;‘lx;
as18, using an average sale weight of 225 pounds. Six pigs were weaned per

TABLE 40.—Livestoclk production levels used on 3 representative farms

Type of livestock Production

Da L e R R Semsmmemeeeeeeooo...._| 327.4 butterfat and a 400-1b. calf t7
iry 1f al

Beef !
eef cow 500-1b. calf at 7 months.

Beginning | Ending G
weight weight oy

Yearling steer:

Wintered, pastured, finished in dry lot. Beuncs “< i’

Wintered, fed on pasture, finished in dry lot. ... ... - "7""""" P+ e o
Claé)ic% ey i) p , finished in dry lot. < 604 1,143 539
intered, pastured, finished in dry lot
Wintered, fed on pasture, fini in dry lot.__. 440 Lot 600
Market hog_.______ l? _____ ? '...-fs.l.l%il.l.!}.(i?.l.o_t_-.— S i o Y ggg o
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litter. TFeed requirements for sows over and above what was necessary to take
them to a market weight of 225 pounds were budgeted.

Table 42 indicates the form that was used in calculating income on farm
2 for a dairy-hog system of farming. This procedure was followed for each
livestock combination for each of the three farms.

Income on a cash-grain basis was determined for each of the three farms.
All the crops, including hay, were considered as sold off the farm. The value
of permanent pasture was considered on a cash rental basis. Because these
products were sold off the farm, a lower yield of crops was used than is cus-
tomary when crops are retained and fed to livestock on the farm.

TaBLE 41.—Livestock feed requirements on 3 representative farms

s Total hay
Type of livestock Grain ! Hay Pasture 2 | and pas-
ture
Bushels Tons Tons Tons
Milk cow and replacement 3___ ... 43.6 3.5 1.71 5.2
Dairy heifer_____ .- 5.0 .58 .85 1.43
Beef cow and replacement ¢ 4.2 1.58 2.35 3.93
Beef heifer 4.5 .58 .75 1.33
Choice yearling steer:
Wintered, pastured, finished in dry lot ... ....._..... 40.18 1.4 2.4 3.8
Wintered, fed on pasture, finished in dry lot.._...__... 51.07 1.3 1.9 3.2
Choice steer calf:
Wintered, pastured, finished in dry lot. ... _......._. 46.1 1.9 1.63 3.53
HWintered, fed on pasture, finished in dry lot......... 55.9 1.72 1.43 3.15
og:
Market hog 13.5 . 029 .05 .079
O oo m m prem e 3050 |-ssconsmmens .2 )

1 Corn equivalent.

2 Pasture requirements are calculated in terms of tons of hay equivalent. Production of pastureland was
figured in tons of hay to make it easier to handle differences in production per acre.

3 Dairy cattle replacement is calculated to be 20 percent annually.

¢« Beef cow replacement is calculated to be 14.3 percent annually.

TABLE 42.—Income from dairy-hog system (No. 8), farm 2, 1944-51 cropping
plan, declining prices*

Years after adoption of the revised plan—

Item
1 2 3 4 5 6 7-16
(1952) (1953) (1954) (1955) (1956) (1957) | (1958-67)
Income: Dollars | Dollars | Dollars | Dollars | Dollars | Dollars | Dollars
Skim ik, e asn 209. 30 204. 10 195. 85 193. 80 188. 40 183. 25 178.05

1,214.50 | 1,178.85 | 1,140.85 | 1,103.40 | 1,065.55 | 1,029.55 991. 90
397. 60 375. 20 357.00 338.94 320. 60 302. 54 284.20
210. 20 200. 26 190. 23 180. 20 170. 26 160. 31 150. 28

Butterfat__

Total dairy income._........_. 2,031.60 | 1,958.41 | 1,883.93 | 1,816.34 | 1,744.81 | 1,675. 65 1, 604. 43
Dairy expenses...c.-c-eooaou 260. 10 252. 55 244.95 237.40 230. 70 223.15 215. 60
Dairy net income. ... .------ 1,771.50 | 1,705.86 | 1,638.98 | 1,578.94 | 1,514 11 | 1,452.50 1,388.83
Hogs:
INCOMe. o oo 7,586.88 | 7,356.72 | 7,124.88 | 6,804.72 | 6, 667.92 6,437.76 | 6,207.60
RED RO e < mimsmmim me=rm 1,579.20 | 1,533.84 | 1,488.48 | 1,443.12 | 1,402.80 | 1,357.44 1,312.08
Net income._ ..o 6,007.68 | 5,822.88 | 5,636.40 | 5,451.60 | 5, 265.12 | 5,080.32 | 4,895.52
Livestock net income. ... 7,779.18 | 7,528.74 | 7,475.38 | 7,080.54 | 6,779.23 6,532.82 | 6,284.35
Costs:
Cornand oats...--occcmceaaan 2,167.00 | 2,103.00 | 2,038.00 | 1,976.00 | 1, 920.00 | 1,857.00 | 1,795.00
BY - censmsnsss . 293. 05 284,48 275.94 267. 44 259. 88 251.37 213. 06
Rotation pasture.. 90. 13 87. 53 84. 90 82.29 79. 96 77.34 74.73
Taxes.. .- 316.08 321.35 326. 62 331.88 330. 00 328. 00 326. 00
FenCe8. o e emammemsenmmiine 117.00 117.00 117.00 117.00 117.00 117.00 117.00
Total cost8..uucuesccnwdonmann 2,083.26 | 2,913.36 | 2, 842.46 | 2,774.61 | 2,706. 84 2,630.71 | 2,555.79
Net farm income. ..o oooooo- 4,795.92 | 4,615.38 | 4,432 92 | 4, 255. 93 | 4,072.39 | 3,902.11 | 3,728.56

15 dairy cows and 168 hogs.
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Data on Additional Annual and Additional Accumulated Income

Tables 43 and 44 supply additional data to those given in tables 21 and 22
(pp. 42 to 44) for other soils in the Ida-Monona group.

TABLE 43.—Additional. returns from crops and accumulated additional returns
per acre, 10-year period following adoption of conservation practices on Monona
8ilt loams, 1948-52 prices*

ERODED MONONA SILT LOAM, 12- TO 20-PERCENT SLOPE

Terracing and contouring Terracing, contouring, and
ertilizer
Cash grain Livestock
Sohes alfse ar: vestoc! Cash grain Livestock
adoption of Rotation
revised plan Accu- Accu- Accu- Accu-

Addi- | mu- | Addi- | mu- | Addi- | mu- | Addi- | mu-

tional | lated | tional | lated | tional | lated | tional | lated
returns | addi- |returns| addi- |returns| addi- |returns| addi-

tional tional tional tional
returns returns returns returns

Dollars | Dollars | Dollars | Dollars | Dollars | Dollars | Dollars
2.84 4.26 4.26 24.66 | 15.90 15.90
9.79 9.66 | 13.92 | 28.06 | 52.72 | 20.58 36. 48
14.37 3.95 | 17.87 4.76 | 57.48 7.56 44.04
26.44 | 14.77 | 32.64 | 31.76 | 89.24 | 26.12 70.16
39.78 | 13.60 | 46.24 | 32.32 | 121.56 | 24.86 95. 02
43.17 4.50 | 50.74 3.10 | 124.66 6.14 | 101.16
54.81 | 11.40 | 62.14 | 29.34 | 154.00 | 22.43 | 123.59
65.74 | 10.40 | 72.54 | 27.78 | 181.78 | 21.29 | 144.88
68. 11 3.95 | 76.49 2.00 | 183.78 4.64 | 149.50
77.62 8.40 | 84.89 | 25.08 | 208.86 | 18.88 | 168.40

7.34 2.47 6.31 [ —.92 9. 51 2.83 9.20
17.70 8.37 | 14.68 | 16.87 [ 26.38 | 12.19 21.39
22.04 5.45 | 20.13 42 | 26.80 4.89 26. 28

PEPBwwnSwn
NEBBIZRERY

4.26 4.26 2.84 2.84 [ 12.61 | 12.61 7.91 7.91

6.81 | 11.07 5.39 8.23 | 156.16 [ 27.77 | 10.46 18.37

3.79 | 14.86 410 [ 12.33 | —1.37 | 26.40 1.24 19,61

3.66 | 18.52 549 | 17.82 ( 10.98 | 37.38 | 10.98 30. 59

3.66 | 22.18 5.49 | 23.31 | 10.98 | 48.36 | 10.98 41,57

14.62 | 36.80 | 13.49 | 36.80 | 22.83 | 71.19 | 18.56 60. 13

13.91 [ 50.71 | 12.78 | 49.58 | 22.12 | 93.31 | 17.99 78.12

3.47 | 54.18 5.92 | 55.560 | —1.85 | 91.46 2.98 81.10

3.66 | 57.84 5.49 | 60.99 | 10.98 | 102.44 | 10.98 92.08

3.66 | 61.50 5.49 | 66.48 | 10.98 | 113.42 | 10.98 | 103.06

................ 4.26 4.26 2.84 2.84 9.33 9.33 5.07 5.07
= 2.44 6.70 3.23 6.07 | —2.41 6.92 74

= 3.66 | 10.36 5.49 | 11.56 | 10.98 | 17.90 | 10.98 16.79

= 3.66 | 14.02 5.49 | 17.05 | 10.98 | 28.88 | 10.98 27.77

- 11.21 | 25.23 | 11.64 | 28.69 | 18.84 | 47.72 | 12.87 40. 64

= 4,18 [ 29.41 6.55 | 35.24 | —.67 | 47.05 4.06 44.70

- 3.66 | 33.07 5.49 | 40.73 | 10.98 [ 58.03 | 10.98 56. 68

= 3.66 | 36.73 5.49 | 46.22 [ 10.98 | 69.01 | 10.98 66. 66

= 13.49 | 50.22 | 17.04 | 63.26 | 23.53 | 92.54 | 19.27 85.93

............... 3.16 | 53.38 7.90 | 71.16 | —1.70 | 90.84 5.41 91. 34

See footnote at end of table.
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TABLE 44.—Number of years needed to accumulate additional returns from TaBLE 44.—Number of years needed to accumulate additional returns from
additional yield equal to the additional cost of conservation practices, specified additional yield equal to the additional cost of conservation practices, specified
s0ils and slopes 80il and slopes—Continued

ERODED MONONA SILT LOAM, 12- TO 20-PERCENT SLOPE MONONA SILT LOAM, 2- TO 8-PERCENT SLOPE

Basis of computing costs per acre Basis of computing costs per acre
Moldboard plow |Whirlwind terracer Bulldozer Custom Moldboard plow |Whirlwind terracer Bulldozer Custom
Conservation practice, Conservation practice,
type of farming, and . X . y type of farming, and
rotation With With With With With With With With rotation With With With With With With With With
opera- | opera- | opera- | opera- | opera- | opera- | opera- | opera- opera- | opera- | opera- | opera- | opera- | opera- | opera- opera-
tor’s tor’s tor’s tor’s tor’s tor’s tor’s tor’s tor’s tor’s tor’s tor’s tor’s tor’s tor’s tor’s
labor labor labor labor labor labor labor labor labor labor labor labor labor labor labor labor
included excluded|included|excluded|ineluded |excluded included |excluded included (excluded (included jexcluded |included [excluded included |excluded
TERRACING AND TERRACING AND
CONTOURING CONTOURING
Years Years Years Years Years Years Years Years Years Years Years Years Years Years Years Years
2 1 2 2 4 3 4 4 2 1 2 1 3 2 4 4
2 1 2 2 4 3 4 4 2 1 2 1 3 2 4 4
3 1 3 2 3 3 5 5 3 1 3 2 4 3 7 7
2 2 3 2 5 4 6 6 2 1 2 2 6 2 6 6
3 1 4 2 5 4 5 5 5 1 5 1 6 5 9 9
2 1 2 2 3 2 4 4 2 1 2 1 3 2 4 4
2 1 2 2 3 2 4 4 2 1 2 1 4 3 5 5
2 1 3 2 3 3 4 4 3 2 4 3 7 4 9 9
2 2 2 2 3 2 5 5 3 2 6 2 7 6 [0) 8
2 1 3 2 5 4 5 5 5 1 6 2 9 6 ) 10)
TERRACING, CONTOURING, TERRACING, CONTOURING,
AND FERTILIZER AND FERTILIZER
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 2 2 1 1 1 1 1 1 2 1
1 1 3 1 3 3 3 3 1 1 3 1 3 1 3 3
1 1 2 1 2 1 2 2 1 1 1 1 2 1 2 2
3 1 3 1 4 3 4 4 3 1 9 1 4 3 5 5
1 1 1 1 2 1 2 2 1 1 1 1 1 1 1 1
C-C-0s... 1 1 2 1 2 2 2 2 1 1 1 1 2 1 2 2
C-0,-C-0-M-M. 3 1 3 2 3 3 4 4 3 1 4 2 5 3 6 5
2 1 2 1 3 2 4 4 2 1 2 1 2 2 4 2
3 1 3 2 4 3 4 4 4 1 4 3 5 4 7 5
MONONA SILT LOAM, 9- TO 15-PERCENT SLOPE ! Practice will not be paid for at the end of 10 years.
TERRACING AND
CONTOURING
2 1 2 2 4 3 4 4
2 1 2 1 3 2 4 4
3 1 3 2 3 3 5 4
2 1 2 2 4 2 6 6
2 1 3 1 5 3 b b
Livestock:
CgsC-O 2 1 2 1 2 2 4 4
C-C-0s,.. 2 1 2 1 2 2 4 4
C-0+C-0-M-M. 2 1 2 2 3 2 4 4
C-C-0-M-M... 2 1 2 2 3 2 4 4
C-O-M-M___. .. 2 1 2 1 3 2 4 4
TERRACING, CONTOURING,
AND FERTILIZER
1 1 1 1 1 1 1 1
1 1 1 1 2 1 2 2
1 1 3 1 3 3 3 3
1 1 1 1 2 1 2 2
1 1 3 1 4 3 4 4
1 1 il 1 1 1 2 2
al )| il 1 2 )| 2 2
3 1 3 2 5 3 5 5
2 1 2 1 4 2 5 4
3 1 1 2 4 3 b 5
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