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Economic Evaluation of

USE OF SOIL CONSERVATION
AND IMPROVEMENT PRAGTICES

IN WESTERN IOWA

By &, Gordow Boll gnd Barl 0. Heady, Towe Agricelfural Brperiment Slation;
and Ross V. Rawmann, Ferm Beonomies Reseurch Division, Agrienifirul
fRegearch Service

SUMMARY

The study reported here ' was intended to unalyze the relative soil
conservafion and soil improvement values of various practices and,
when possible, to rate them on this basis. It was intended also to find
the answers Lo certain quesflons, as foflows:

How do practices diiler in terms of conservation reahized per dollar
mvested ?

TWhat are the implications of making payments for practices thatf
are substifntes and those that are complements?

TWhat are the costs of adopting various practices and how does their
adaption affect nut income from both the acreage on which tle prac-
tices ave applied nud the farm as ¢ whole?

What amounts of capifal ave required for conservation practices?
What is the return on the eapital investment over time and what is its
relation to the use and availability of exedit?

ITow hnportant is it {o plan the whole furm when establishing an
oflicient conservation program?

Toxpevimental dabn from the Western Iowa Ixperimental Farm
near Castana and the Page County Experimental Favn indicate that
conservation practices differ in effects on yield, ability to control
evosion, and costs of adoption. Wide-row spacing Lor corn with forage
interplantings probably will reduce erosion, although sufficient data
are not available to evaluate ils effects. Rotations differ in their
ability fo coutvol eroston. The larger the percentage of ineadow in
the rotation, the betier can cvosion be controlled. Soil losses, regard-
less of the rotation, are larger under a cash-grain system of farming
than wnder w livestock fariming systein.  The greatest gain in con-
servation on slopes that exceed 12 percent comes from the first year of
meadow. If propetly 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-
Ty when used with a livestock system of Farming and o votation that
containg meadow.

1 Supbmitted for publication, May 15, 16856,
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Althongh 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 dollur invested, they do point the way.
Tentative ordering of individual practices on the basis of their ability
to save soil is ns Yollows: On slopes that exceed 12 percent, contour
listing is most effective of the practices considered, followed, in order,
hy terracing, contouring (surtuce planting on the contour), and ro-
tations. O lower slopes, the order suggested by the data presented is
terracing followed by contour listing, rotations, and contouring,

Conservation practices differ as to the initial costs associated with
their adoption. On votations that do not include meadow, contouring
and contour listing rank highest in terms of soil saved per dollar in-
vested.  Omn slopesof 2 to 20 percent, contour listing combined with a
rotation that includes Lvst-year meadow wpives the greatest control of
soil movement at least cost.  When confour listing is not advisuble for
a specific soil or location, contouring should be used instead. As com-
pared with contouring. contour listing, and rotations, terraces repre-
senl the most expensive method of controlling erosion,

Tt practices are complementary, they conserve soil only if used in
combimation. In these instances, payment should be made for ane
practice only if the other practice is used in combination with it If
practices compete in the sense that they represent alternative weys
of accomplishing a specified Tevel of erosion contvel, payments should
be made for only one alteroative.

Net incomes From crops ave higher for any rofafion or any system
ol Tarming on farms located on Jess steep slopes and more fertile soll.
Tervaces consivucted with o moldboard plow cost less than those con-
structed with a whirlwind {erracer or a bulldozer, or by custom
hiring. The cost of constructing terraces increases with the slope, as
the Iigher slopes involve more lineav feet of terrnces. Adoption of
terraces causes net crop income to drop. The return on capital in.
vested in terraces is low. When terraces are constructed by custora
hiring; 4 or 5 years are needed to pay for them from increased yields
under a cash-grain and 3 ov 4 veurs under a livestoek system of farm-
ing. A longer period is required to puy {or the combined practices of
terracing and contouring ou rotations that econtain meadow than on
those that exclude meadow. Use of lertilizer with terracing and con-
touring holds evop incames higher than they would be otherwise and
decreasws the time requirved fo pay for the combined practice from
the increased yields.

Utiing 3 case Farms in western Towa, the writers worked cut a crop
program and 8 livestock programs for each farm for the years from
1052 to 1967, inclusive.  Assumiplions are made of sfeady prices at the
1952 level and of derlining prices from the 1952 level to a level of 225
percent of 1910-14 prices by 1958, with prices remuining steady there-
after. The minimummn time regquired for o soil conservation plan to
provide a higher annual net farm income than extension of the present
plan is 4 years nnder assmnption of steady prices and § years under
assumption of declining prices. The minimum time reguived for ac-
cumulated net farm income under a conservation plan te exceed ac-
cumnulated net farm income under the present plan is 7 yeurs at 1952
prices. Ordinarily when future incomes ave disconnted, a longer
period is needed.
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The additional capital required for & conservation system of farm-
ing 1s greatest 5 to 8 yenrs 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 Jivestock. 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 fivst 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. (redit is
required in varying amounts for a number of years after a conserva-
tlon practice is stavted. Loans for fertilizer, tiling, and other practices
that are profitable Mt nonconservational help to maintain farm in-
comes and increase adoption of conservation practices.

Overall farm planning for conservation 1s necessary if the praec-
tices that control erosion ave to be accepted generally. Education
must play an important role. TFarmers 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 Jand,
human, and capital resources are unique for each farm situation. They
should be considered, as they function simaltaneously in an individual
farin 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 varvicus products. These systems
must also use capital, labor, and Jand efliciently, and they must main-
tain and improve soil productivity through upplication of recom-
mended soil conservation and soil improvement practices. These ob-
jectives are interrelated in a major purt of the Nation’s farming., In
regard to the part thut conservation plays in the agricultura) economy,
two important problems arise: What part of total investment should
be used to encourage congervation? How can the resources made avail-
able to achieve conservation be used most efliciently? The answer does
not lie in conservation alone or in development alone. Together they
determine what the agricultural production will be.

Tfarmers share in the national concern for a higher level of conser-
vation than the present system of agriculture provides. I3ul for furm-
ers conservation has additional meaning. A farmer's erops depend
upon the soil in his farm and his livestock depend upon the crops he
grows. S5oil 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 u deerease in the supply of
farm products for the country as a whoele, Farmers ave 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 doene if cropping systems. mechamienl
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conservation practices, and adapied 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 vields over o period of several years.
But too frequently in the major regions, where prevention of soil ero-
sion and Improvement in soil productivity ave basic to high-level, sus-
fained production, these adjustinents are not made, The proportion
of farmers who follow even suel simple practices as contouring and
tervacing is small.  Only a slight!y Ierger number follow crop rota-
tions that include grasses and legumer—a practice latown (o be neces-
sary for continued high-level production. Although use of lime and
fertilizer is increasing, greater quantities of these matervials should
be used for efficient production of forage and feed crops. Further-
more, the Tivestock organization on many Tarms is neither of a kind
nor abadevel that would permit efficient utilization of feed crops, even
if recommended conservation and goil jmprovement practices were
followed.

The problem is criticul. Wirthout adjustments in furming systens
of the kind suggested, a high-level sustained output of farm products
might permanently hupaiv the vesources and productivity ol a large
purt of the Natton's agricultuve. The Nation, therefore, should de-
cide what share of its total investment vesources should be used to
achieve conservaiion. Y shonld then decide how to use the destynaled
vesourees fo realize the maximom anount of conservation.

This bulletin reports the lindings obtiined in a pilot study of data
from western Towa, which was designed to develop information nn
the latter part of the problem.

DBBJEGTIVES OF THE STUDY

Many practices are foown to retard erosion. They differ, however,
as to the extent ol erosion control they provide and ss o the costs
assoeinfed with their adoption. Praciices difler also in their efl'ecis on
yields and profits to farmers.  The results of practices applied singly
difler from those obtained when two or more nre applied m combina-
tion, Inaddition, the practices or combination of practices used on a
specific farm must be examined on the basis of their ellects 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
‘arm business.

The overall purpose of the study reported here wag (o Indicute hiow
economic principles can be applied to the problem of conservation to
obtain information for use in deciding policy, distribnting payments,
arranging credit, and accelerating adoption of conservalion praciices
by Farmers. Speeilie nbjectives were:

(1) To identify Lhe soil conservation practices and adjustinents in
Tarming that ave desirable on representative Farmns fio conseirve
sotl resources and facilitate effltcient production.

(2) To learn the relative effectiveness of individual practices and
groups of practices I controlling loss of soil.

(3} To c{et'ermme costs and returns und their seguence vver time
to representative farmers of single practices and groups of
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practices, and to complete furm 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 dollur of in-
vestment, the retirn on capital Investment over time, and the
relation of each to the uze wnd availability of credit.

{5) To learn the extent to which and the conditions under which
congervation practices ave profitable to the favmer.

(4) Toindicate the hnplications of malking payments for practices
that are substitutes and those that are complements,

(7) To indieate the inportance 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 fron agrieulture.

THE STUBY AREA

The study area iz located in the Ida-Monona and Marshall soil as-
socintion areas of western Jowa. Tda-Monona soils are loessial soils
of the Missouri River Valley. They were hroken out of tall prairie
grasses from 1870 to 1800. Since then, the loss of fertile topsoil
through sheet erosion has been as much as 50 percent. Gully erosion
s also seviousg, especially on the long, steep slopes adjacent to the
blufls. Decause of the vertical structure of Ida and Monona soils,
some of the gullies nre now 100 feet deep. They cut back several
hundred feel in 2 year,  Frequently roads, bridges, fences, and farm
buildings must be relocated because of them. ILess spectacular, hut
more devastating so far us the soil is concerned, are (lie small gullies
and depressions that are developing in most cultivated fields
(2, p. 2).2 Magshall silt loam, the dominant soil of the rolling up-
lands m much of western Jows, Is typically 14 to 16 inches in depth.
It is dark grayish hrown when dry, but when wet it is alinost black.
Drainageis good. The subsoi] absorbs moisture readily, but excessive
rainfall drains rapidly from the rolling surfnce. The relatively thin
Iayer of topsoll s soon remnaved by the runoff of water. The exposed
subsoil is Jighter colored and less productive.

The erosion problem in these two soil association areas (Ida-Mononsa
and Marshall) is perhaps the most critical of any in the Midwest.
‘Lhe soils have been damaged severely by sheet and gully evosion. The
kind of farming usually practiced intensilies the damage. Corn is
the chief crep.  Crop roiations hiave not been universaﬁy accepted.
When used, they may include two successive crops of corn, followed
by »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 enterpnises are geared to o cash-grain type of farming,

Contour striperopping, sodding of waterways, diversion terraces,
improved rotations, und other soil conservation practices should he
adopted on many farms. These practices would help to mzintain or
augment the low farm incomes, conserve soil resources, and reduce
damage from floods.

* Italic ninbers in parentheses refer to Literature Cited, p. §2.
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ANALYTICAL APPROAGHES

The analysis and interpretation in this bulletin are divided into
three parts. JFirst, economic concepts with which to compare ndi-
vidual and combinations of comservation practices are applied.
TPhysical datla associated with varions practices are used to compare
the practices as to ability to curb erosion, cost, and acceptability in
terms of their effects on farm orgnmization and mavagement, Ksti-
mates of the effecis of these practices on yields and on income from
crops Tor o typierl £arm are made for o form of 120 rotation acres.
This approach does {wo things: (1) It indicates the practices or
combinations of practices that are alternative ways of obtaining a
specified level of conservation, and it shows how the alternatives dilfer
us to costs, relurns, and acceptability; and (2) it yields information
on the priority of practices in terms of erosion confrol and costs.
Second, 9 conservation systems of farming ave considered for § rvepre-
sentative farns in western Towa. This approach treats the element
of time as it relafes to costs and returns and the adjustments in net
farm income and capifal requivements that each conservation plan
mvelves. Third. the coneept of overall farm planning for conserva-
tion is advanced and discussed. The implications of the findings and
the suggestions of preceding sections ave used to illustiate the part
society cun play in the establicshiment of a conservation system of {farm-
ing that will satisfy simultancously the objectives of individual
farmers und of the Nation as a whole.

CONSERVATION AND IMPROVEMENT PRAGTICES

Analytical Procedures

In the study reported heve the practices and eonbinalions of prac-
tices regarded as conservational were those that reduce rmnofl and
soil Joss® Data from physical reseavch were uged when they were
avallable and appropriate. Ifowever, these dala were found to be
inadequate for the purpose, and many estimates were made. The
accuracy of the physical data divectly determines the validity of the
vesuits. The cost of adopting the different practices was estimated.
Practices are compared on a per-aere and a per-farm basis.  When
totals for a farm are given, the farm is an assumed one of 120 rota-
tion acres.’

Soif Losses

Sail 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-
20N 15!

21t would have been desivable fo vegard as conkervational only those practices
necessary to maintain a specified produetion function over thine, but data were
insuflicieut o permilt such a distiuetion in he applicd situation (3, p. 3703,

*The average size of farm in western Iowa is abont 180 acres, but when des
ductions are made for farmstend, romds, gullies, permancnt pasture, aud other
nonrofational ueres, 120 acres in rotation shionld be fairly respresentative.

SBrowwniwe, G. M. BROWNING'S EROsION racrous, Iowa State Col, Dept.
Agron. 1048, [Unpublished.]
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(f2) (F2) (Fo) (Fa) (Fs) (fo) (fz) (10)=the annual soil loss 1n tons
pex acre. _ _

The values of the factors for soil erosion losses were calenlated for
most field conditions. For example, 1n defermining the annnal ero-
sion loss for an area of Iand, the factors are assigned values as follows:

Pactor Value
A—Idu soil type 1.5
f—Il10-percent siope
f—200-foot length of slope
Fe—corn-oatsmeadow  rotition
fr—no manure, most crop residues removed
fe—0 to 25 percent of surfuce soil removed
f—contour ¢upltivation, surface-planted___ —— - .

Substituting these vainres inte the formula: (1.5) (1.1 (1.8} (1.0}
(1.3) (0.8) (0.5) (10)=15.44, the annual soll loss in tons per acre.

L] o e Rl S

Brop Yields for Specified Time Periods

Insufiicient agronomic dain made it necessary to wse estinmtes of
vields under various rotutions, slopes, and systems of farming.  One
set of estimates 1s available for five mujor so1l types m western Towa
with (1) no conservation practices. (2} a {errace-contour systeni, and
(3) a terrace-contour-fertilizer system und specified applications of
fertilizer.® The data in the estimates represent {he average yields
after major cllects of conservation practices and the rotation have
taken place. It is ussumed that the estimated level of yields would
be obtained about the end of the third cvcle of rotatious and that it
would then remain constant.

An additional set of estimates comprises the nnnual vields for the
same sitnations for the 10-vear period immediately folowing adop-
tion of the conservation practices.” The following assumptions were
made:

(1) Yields ave limited primarily by the available nitrogen supply;
{2} most nitrogen is in the upper 7 inches of soil, and when 7 inclies
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 Joss of both top-
soil and stable organic matter; (4) the loss of stable organic mafter s
1 percent per year; (5) with cropping systems under wlich yields
decline, they decline to a mmimum of § 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 (ackually, 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;

P AANDATIL, AL AL AvLawar, W, H, and Riscxex, ¥ ESTIMATED AVERAGE
TIELDS OF CORN, 0ATS ANDB ALFALFA-NROME [MAY FOR THE FIVE PNINCIFAL S0LL TYRES
AND PHASES IN THE MONONA-JDA-IFAMBURG SOIL ASSOCIATION AREA OF IOwWaA, lowa
State Col., Dept. Agron. 1930, [Unpullished.]

*ToussAINT, W. D.  FARM RENTAL OBSTACLES TO LAND IMPROVEMENTE AND SUG-
GESTEP sOLUTIONS. (p. 68.) 1033, [Unpublisbed doctor’s thesis. Copy on file,
Jowsa State Coilege, Aines.]

W. D. Shrader of the Agronomy Department of ITowa Stote 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 Lowa from 1948 through 1952

Gosts

Costs of production of crops, excluding conservation practices, are
computed on a per-acre basis for corn, oals, and alfalfa-brome hay,
The method used is that developed by Jensen in a previous study of
the area® TIn general, the procedure was to estimate an average cost
of production of crops for Ida and Monona Counties for each year
Trom 1948 to 1952, inclusive, and then to avernge the estimates for the
2 counties by years. The figures for the 5-year period were avernged,
Jensen'’s data ended with 1948, but the method and refevences hre used
werg followed to provide the information needed for this study for
1948-52.2

The costs of different conservation practices for various soils,
slopes, and methods of terrace installation on a farm of 120 votation
acres were computed separately. They were added to costs of pro-
duction of crops, excluding conservation practices, to permit calenla-
tion of total costs of production when conservation proactices were
used,

Fertulizer wus chavged at the average rate for which it was obtain-
able locally—1,0;, 10 cents a poond; and nitrogen, 13 cents a pound.
A charge of $1.50 per ncre for applying fertilizer was allowed for
the operator’s labor when it was applicable.

Costs of contoming are those associated with removal of old fences
and construction of enocugh new fenees to permit controlled grazing.
It was assumed that the old fencing wounld have no value and that it
would be replaced by an eleciric fence. ‘The charger was valoed at
$25, posts at 50 cents each, and 13-gage wire at 82 cents a rod.  Oper-
ator’s Jabog for removal of an old, and installation of o new fence was
charged ot the vate of $1 per acre. 1t was also nssumed that fences
for only 20 acres would be needed on 120 acres to facilitate pastur-
ing. Lotal costs for 20 acres were $253.60.  As contour farming re-
quires less fuel than farming up and down hill, no additiona) charge
was invelved for operating on the contour,

The nmumber of linear feet of terraces required on a favm varies with
the slope. The vertical interval was determined by use of the Tormula
slope + 2 on slopes of less than 12 percent. The distance bebween

vertical interval
terraces was calculated by the formula — slope These are

{he formulas used by the Agricnltural Conservation Program Service
(ACPS). Computation of the total Jinear feet of terrace appropriate
to a farm of 120 rotation acres assumsed 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 8 cents per

® Jewsen, I R, ECONOMICS OF CROP ROTATIONS. 1050, [Unpublished doctor's
thesis.  Copy on file, Iowa Stale College, Ames.]

" Bee Appendix, for details of the retbod used by Jensen, including tables
37 to 3.
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Jinear 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 fleld data taken
by agricultural engineers at Towa State College. **

Net lacome Frem Crops

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

Individual Practices

Tach 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 muy be complementary in the sense that they depend upon each
ofher to the extent that neitlier alone will result in conservation, but
when they are used in combination results are obtained. The aggre-
gate resnits 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. =il other practices used singly might not
conserve any additional soil but if combined with another practice
{hat wowld save some snil when used alone, they would increase the
quantily of soil conserved.

11 a conservation practice is to be profitable, higher yields of crops
nmst be obtained from its adoption, and the Increased income from
thie sale of the Jarger production must exceed the cost of applying the
practice. Ifincreased 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 praclices or combinations
of practices that will resut in a specified level of conservation but
with dillerent costs of use. The possibilifies of profit depend on the
prices that can be obtained for the preduct in the Tuture velative to
present costs of adoption of conservation practices.

#© 5 gurvey of the Ida-Monona area of western Towa congistently revealed this
a5 the charge.

Y pumsMETER, L. T TERKACES CONSTRUCTED WITH FIVE TYPES OF MACIINES IN
WHESTERX 10wa. 1970, [ UCupnblished niaster’s thesis. Copy on file, Towa State
College, Ames.]  Iiermsweier's fndings indicate that eustom hiving o whirlwind
terracer costs about 250 cents: a bulldezer, 2.51 cents: and a rootor patrol 2,39
cents ner lLinexr foot of terrauce in 1030 [p. 67]. The estimated average rate at
wlhich Lhe 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.
bulldazer, 302 feet per hour [p. 357, Ihe nssumption was made that all terraces
were constructed from eorp-stubble covering.
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Caipuring

Contourimg and up-and-down-hill imethods of farnung are compared
in table 1 with respect to soil loss, runoff, and yield per acre of corn,
oats, and hay. DBoth soil loss and runoff ave greatly reduced by sub-
stituting contouring or contour listing of corn for up-and-down-hill
furming. Trosion would be reduced by about 20 tons and runoff by
1.24 inches per acre per year by contouring. In the Ida-Monona soil
area. § tons of soil loss pertancre is considersd permissible from an
agronomic viewpoint of prevention of gullies and serious sheet erosion
(8). Contouring alone on this relatively steep slope of 14 percent will
not confrol evosion to this extent.

TanLe 1.—£ fect of rotation and planting method on soil loss, runoff,
and yield per acre on [de silt loam, 14-percent slope, 72.6 feet long,
194852

Annual— Average yield Huy
per aere 3

Soil | Run-

loss olf Corn Oats 2d

per per your
acre | acre ?

Rolation *and planting method

C-0,: inches) Bushels | Bushels ! Tons
Surface planied up and down
hill 30,044 | 4,02 G 1 26,
Surface planted on the con- |
toar {contouring) e A00 B4 | 2,78 . 30.
Contour listed $ 3,371 163 . 130.
C-0-2I-1l: '
Contour listed P L . 95 LG | 428

¥ G=gorn, D=pats, O.=0cats Miowed by o sweelciover cover erop, and M=meadaw,

= These dala are the result of cooperative researeh corcled on by the Soil and Waler Conservation Branch,
Aprclenltural Jesearch Service, ol the United States Department ef Agricalture, and Lhe Iowa Aprieuittral
Exprrimment Siation (3, o 8.

3 Shrader, Willlam 13, Ames, Town. Information oo vields on runoff plols in weskern Town, 1053,
[Private communicotion.] Tertilizer used wns 125 pounds per acre of 0-20-0 on oats in coro-osts-meadow-
meadew rolation and 200 pounds per acre en oots in the corn-vats {foll ywed by a swestelover cover crop)
rolatlon. Yield of corn i expressed in terms of shelled corn at i8.5-percent tnolsture; yicld of hay io tons at
12-percent mofslure.  ‘These data are the resull of coaperative research by Lhe Soil aud Water Conservatlon
Broneh, Agriculloral Jescarch Serviee, United States Departinent of Apricoltore, and the Iowa Agricul-
tural Experiment Station.

4 Qats snd hoy sceded in ihe usual way.

Contouring {planting on the contour with a dri]l 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 2 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 contowr may be less than the cost
with the up-and-down-hill method. The time and fuel required for
operations may he less on the contour than with the up-und-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. Tsually 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-dewn-hill farming
would be realized by farmers. Thus, o 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 rltering the direction of plowing
ond planting. Conteuring under this retation represents possibility
of a sizable profit, which should obviate the need for payments by
government agencies for uysing the practice. Xarmers 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
Tence 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 ncreased yield from corn and oats would
exceed the cost of contouring the first year under a corn-oats-meadow

Lanwn 2—Costs of contouring, and estimated additional returns from
this practice, on @ furm of 120 rotation acres, Ida silt loam, 14-
percent slope, 1948-52

— N s 5

i : | i Cost per acre
: ]Ann uall Cost far the | Costper acre; of meadow
; ireturns, farm— 'of meadow *— depreciated
. from over 20

i sale of ; years—

Rotation ! il\Iead- addi-

I

i

ow | tional ; i ! :
cornn | With- ; With § Wih-| With With-| With

] out jopera-| ouft .opera-
tar's opera- tor’s jopera- tor's
iabor | tor’s | labor | tor's | lahor
labar labor |

i oats 2« opera-
: i tor's
i labor

and ' out ioperu-
i
!
i

Aeres jD0l3ar5'})0flarsiDoIJ.’a.rsiDoHarsi_DoHars Dollurs;}DoRa-rs
C-O-M_.____.._.. 40 ;207 684 -253. 60 1203, GO | 6. 34 Prad | 0.33 0. 38
C-C-O-M-—M____] 48 .363. 60 253, 44 120144 - 5 28 § 6. 28 .28 .33
C-O-D-0I 60 225. 36 '253.80 1313.80 { 4.23 | 5,23 | .22 | .27
C—O-AM-M~M_.._ 72 '}ITSA 80 253, 44 -323. 44 i ; 18 | .24

t C=porn, O=oats, und M=meadow. .

? Caleulated by mssnming that when an enblee lorm s considerad, inereases in yield would be half those
specifind in takle 1.

2 Assuming that only 20 acres for pasiure would need to be fenced at one Unse en o form with 120 acres in
rotution. Totnl cost of the fenre was ostlmaied Lo be $255.60,  1'he cost per aee for fence wis found by
dividing the tolal cost by the pumber of seres in mendow.  Operator's labor was ehorged al the rate of
$1 per gore.
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{CG-O-M) or a corn-corn-oats-meadow-meadow (C-CO-M-M) ro-
tation* This is true even when labor is included as o cost. As the
proportion of total cropland in meadow is increased to half or more, a
]onger 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, contowring is profitable under all 4
rotations.
Listing

A lister can be used to advantage on many soils in the Corn Bel.
On the sloping soils of western Towa, listing has shown these advan-
tages: Increased vesponse to fertilizers, inereased yields, reduction in
time and labor requured, and vetention 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 Jowa, on heavy-textured soils of the Missouri River bot-
toms, and on Sac, Galva, and Moody soils in northwestern Lowa.

Under a rotation of corn and oats foliowed by a green-manure crop
of sweetclover {(C-O, rotation), soil loss with confour listing (lister
planting on the contour) was only about one-ninth of that under con-
touring and up-und-down-hill plunting, and a little more than a third
of that under contouring alone (table 1). The greatest reduction in
runoff also occarred under contour listing of corn. Under a corn-oats-
meadow-mendow rotation, contour listing further reduced losses of
soil and waler. Regardless of the xotation, contour listing held soil
loss well below what is generally vegurded as a permissible leve) for
this area (3, p. 945). Prolits 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 neve.
Profits wonld be even greater if heavier applications of fertilizer were
used, because the response from fertilizer with listing is greater than
with plowing (6, p. £0).

Contouyr listing will increase profits by 844640 on 120 rotation
acres with a corn-oats (followed by sweetclover) rotation. The proc-
tice would remain profitable even if a yield somewhat less than that
presented in table 1 were involved. TUuder a corn-oats-mendoyr-
meadow rotation, additional veturns from additional vield would
average $93.51 annually, assuming that half the nereage in erops gave
the yield responses to contour listing indicated (table 1).

Listers are not widely wsed in the avea, because farmers swy fhat
their use means greater risk of crep failure. They say that heavy
rains when the corn is quite small may canse the soil to level down in
the deep furrow and covi. the plant. Two other disadvantages less
frequently mentfioned arve scalding or waterlogging, which results
when an impervious soil holds water around the plant lov * eng ugh to

2 These results conld be expected ou the average. Flowever, 1 ome Years the
distribution and infensily of the rainfali might result in as Digh yields without
contouring as with it.
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cause injury, and increased damage to the stand from cnltivation
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. Seil washed around the leaves and stalk coes little
damage unless it covers the growing point of the plant. If the stand
is maferially reduced, replanting may be necessary. Not enough in-
formation is available to permit & 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 1s planted on top of the ridge made by the lister instead of in
the furrow. In 1952 at the Western Towa Kxperimental Farm near
Castana, 18 different plots of ridge-planted corn yielded an average of
196.4 bushels per acre {4, 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 yveur when damaging
rains do not occur (considering differences in stand). Nevertheless,
when heavy rains oscur ridge planfing 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.

Witle 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 erop, which is usu-
ally less profitable than corn, can be omitted from the rotation.

An experiment using this practice was condncted in 1952 on the
Western Towa Experimenta] Farm, The practice cannot be fully
evaluated, however, becnuse neither the yietds from the forage crops
not the data on crosion and runoff are yet available. The corn was
grown in rows with alternate spacings of 40 nnd 80 inches on land
that was high in fertility and that had been in alfalfa-brome the 2
previous years (fable 3). Corn was planted on May 17 and cultivated
3 times. On July 8 rye and vetch, alfnlfa-bromegrass, sweetclover,

Tasre 3.—Y7elds of corn from normul and widely spaced rows,
Western fowe Frperimentul Farm, 1958

Row spacing Yield per Stand per
1Cre acre
Bushels Plants
40-inch rows_ _____ e mm e ———————— 123. 0 15,094
40- and 80-ineh rows alfernated______ e mmm o I 110. 3 15, 398

T Phoge daln nee the resulis of cooperative respurcly by the Boll and Water Conscevittlan Branch, Tnlted
States Departinetit of Ageiculierg, and Ivws Agrleullors] Experlment Station (3, pp. 10-11].
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and wheat were interplanted. Good stands of the nterplantings were
obtained, especially of rye, veteh, alfulfa, and sweetclover. Wheat
was badly damaged by rust. The vield of corn from the more widely
spaced rows was 127 bushels Jess than under the narrower spacing.

A, corn-oats-meadow votation 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 acves total returns from corn under 2 corn-oats-meadow
rotation would be $6.986.40 at 1948-52 prices. Under the corn-corn-
mendow and corn-meadow rolations yeturns would be $12,530.08 and
36.397.56 vespectively.

A corn-oats-mendow-meadow rotation could become n 3-year rota-
tion as corn-meadow-meadow. or it conld remain a ¢-year rotation uas
corn-corn-meagdow-meadow. Iither ehange would permif move acres
in corn and meadow ecach year. It mighi, therelore, offer greater
crosion control.  The erosion confrol characteristics of interp’anting
cannot be appraised. however, until additional information becomes
available, Im time, the technique may prove u=eful in meaintaining
income and controlling crosion sinultancounsiy.'®

Retations
("rop rotations maintain seil fertility, soil structure, und evosion
contrel. Less eroxion is found on fields planted {o oats and other
soadl grains than on those planted fo row crops, bul more erosion is
fourd on the fields of cultivated erops than on those in meadow.
Table 4 compares the erosion. runoll, and yield pev acre for con-
timuous corn and for p corn-cads-meadow rolation on comparable

Tanng 4 =Nedd and water Tosses cach year and yicld of corn per aere.
specified cropping systens, 1051311

i .

© {Cern vield per acre ?
Boil Josses | Wiler ran-
per acre ol per acre.

1951 1751
average

Cropping syslem

!
{
!
!

Pushels Bushels
] §

]
Tans  + Fachex
Continuous corn for 21 years__. . BRIt 1 o
Com-onts-menclow rolulion {or ;
S years.... ... . ..., 13 LT 83 84

551

fTown Aprieultursl Pxperimest Subios TRR-A5 0, pp 2300

t PMots wore Howd and reeetved a4 uniform wpplieation of 20 pereent saperplingplinte o the mie of 100
pomnds por nere per yoear. Tl sork s pent)y slaprag Marsbadl sl e, "Phe bay s a wastuee of atfalia,
redd vhover, angd Boomeprass,

B otler methody of managing erops olfer as wueh, I0 pot wore, promise
af orasion coptrol than wide-row corn with forage nterpluatings,  One of these
is muileh tillage, which may help to control erosion omd to reduce the cost of
produecing corn.  Mhe other s the planting of grasses In the {all, following an
early erop such as sweel or silage corn. This method would offer the sawe
possibility of ecliminating the small-zrain crop as would wide-row corn with
Forape interplantings, and prohably it would inerense profits, These praciices
are not npprabsed in this vepord, hecause data relating to them are not avallnbie.
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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 nsed 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
vears was only 9 bushels per acre—one-seventh of the yield of corn
i1 a corn-oats-meadow rotation.

The fertility, structure, and porosity of soifs are better when a ro-
wation of crops is used. Table 5 contains adiditional information on
the effect of various rotations on yields and returns from crops. Re-
turns are Ligher under a corn-corn-outs-meadow rotation than under
any other. The corn-oats, vorn-oats (followed by a sweetclover cover
crop), and corii-corn-oats-meadow rofations on 120 acves each involve
G0 acves in corn, but returns are considerably higher {rom the rotation
that ingludes 30 acves of meadow.  The rotation that has the greatest
acreage of corn, corn-corn-oits (Tollowed by a sweetclover cover
crop) provides the second highest returns. When the rotation in-
cludos 48 aeres of corn and 48 acres of meadow, income drops to
€9.071.  Within a range, returns from crops can be increased by sub-
stitating eadow fov grain crops in the rofation. If the forage is
fed to livestoek, ordinarily o larger percentage of meadow crops may
be included in the rotation. '

Tasue d—Lecrage yiclds por were of corn. oats, and hay, and gross
returng per farm for ¥ rotations, Marshall silt loum, 1918-52

Avereage vields per aere 2 Total un-
e e e e e a2 nnab furm

Rotation ! FELUFS

Clarn Cings Moeadow from

vrops @

Husehils Hushids Tous Dallars
LR 1 hi 32T L L. o G, 7U8
[ G e B b R 14, 185
S P A 82,6 =L S 8. 583
C-=0-M_ 0 . - av. 3 RYIE EAL F i, 687
CA=Mo L o A il 3 3T 284 8, u28
C=C0=A0-A0 .. [1ix 9 AR 247 0,071
W=M-AT 0 L L. . s, 6 3704 3,00 8, 684

1 =gorn, U —oals, Os=mtts followed by o sweelvhover cover erag, aind M= meaxdow,

2 Yiekds nre feorn plols on Soll Copsprvation v, Page Counniy, lowg. See Iowa Agrieulturad Txpori-
wenl Stottag FRR-T5 N, o 18 Phese dueta restalbed from conperativy cesgarch by Lhe Sot} and Water
Couserviion Brmneln, Unied Sintes Departioent of Agrietitare, Agewniturnd Researely Serviee, sod Jowd
Aprlealiuo Bxperiment Statiow.

2 A farra of B rotation senes 05 wssamed amd e prives wsed were the avecage for exch erop o 1H15-5%
Carp, $LAY poe b, gats, 20,748 por La.; hoy, SIS per o,

Further indieation of the effect of rotations in conserving soil is
shown (table 6). Soil loss s piven in fons per seve per year for
-arious slopes of soils in the Ida-Monena-Napier soil association. If
varies with the slope, soil, and Farming system: as well as with ro-
tations. Introduction of a cover crop, even n sweetclover cateh crop
plowed down as green manure; reduces soil loss considerably. VWhen

RLOELE T 3
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meadow is introduced, soil loss becomes even smaller. The greater 1s
the percentage of meadow, the smaller is the Joss of soil. Soil losses ore
always higher under a cash-grain system of farming than under a live-
stoclt system that includes the same crop rotations and slopes.

Tavre G.—dnnwal soil loss per aere on Jda-3onona-Neapier soils, by
system of farming, votation, and slope™

t  Tds ' Monona | Monona | Monona | Nupier
Farmming system. ? silt loan, | siit loam, | silt foam, @ silt loan, - silt loam,
and rotation * :§2- L0 20~ 12-10 20~ O-10 15~ 1 2-to 8 ! 0-to G-
;opereent pereent  § pereent pereerl } pereent

slope slope ¢ slope slopo slope

Cash-grain system: Tons Tong
[ 314 254,

: 213. 1G4,

C-0,~C-0-M--7_! 106 8.
C-C-O-M-M___.. ua. 70
C-0-M-N____.. ! A 50.
C-O-NM-M-3.____i 412, 33.
Livestock systom:
C-O.___._.._..i G 18s,
C-C-0,o . _1 164.0 . 130,
C~0,—C—0O-M-M ! §2.0 ; (5.
C-C-0-7-M._ . .. W2 H8.
C—O-M-M._____.] a4, 2 ¢ Adh
C-Q-2M-3-M.. .. 52,81 26,

=1 0A LS =
=1 bR o

oo =1 oS

PR g0 RGN

L= Rl e o R R e A
[Tafal L yy s Rar i

=g R e e R e

! Cateululed by use of the Browning factors,  Blopes 2 leet lonp are asswived.  Bee foolnote 5 . 4.
* O =gorn; O =puts; Ou=vuts fuilinwed by o sweeiclover tover erop; M=juendow,

Increasing the proportion of meadow in the rotation soon reduces
soil losses on Napier silt loam with little slope to the permissible level
or below. Rotations that keep lialf the land in meadow eliminate the
crosion hazard on Monona sile Jomm with a 2- to 8-pevcent slope. On
the steeper Lda and Monona soils, rotations that include 60-percent
meadow do not reduce erosion to a 3-ton-per-acre Jevel.

In terms of erosion conirvol, the grentest benefit from meadow on
steep slopes comex Trom the first year of meadow. [t iz move imnpor-
tant to get rotations with 1 yvear of meadow estublished on all farims
that have steep slopes than to get rotations with 2 vears of meadow
on 30 percent of the farms.  This is lustrated for steep Monona
silt leams of 9- to 13-percent slope {tuble 7). Soil lass per acre, when
530 percent of the farms on this soil and slope have a covn-oats-
meadow-meadow rofntion, is 260 tons.  With 100 percent of the farms
using a corn-oats-meadow rotation, soil losy is only 200 tous per acre.
The gain is 60 tons per were.  On 120 acres of this soil and slope, soil
loss is reduced from 31,200 to 24,000 tons,

The opposite relationship appears to Jiold for lower slopes of Mo-
nona silt Joam, As indicated, soil loss per acre when 100 percent of
the farms use rotations that inctude 1 year of meadow amounts to
36 tons (table 8). It amounts to only 28.8 tons per acre when rota-
tions that include 2 years of meadow ave used on half the farms.
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Tavue T—dnnual soil loss with diffevent percentages of farms using 4 kinds of rotations on Monona silt loam, 9- to

Io-pereer

Farms that
have specified

Soil loss per acre for rotation 2

1t slope, length of slope 200 feet

Soil loss per farm for rotation?

C-0-M " C-0=N-M

b e b e

rotation (per-

Tans :
330 ¢
260 -
190 ¢
120

Tons
350
300 ¢
250
200

| f |
C 0= M=DM=)] EC—()—‘\I‘—-A\[—‘\I-)‘]% C=0-=)M

C-0-M-=-M | C-0-M-M-M

C-O-M-M-M-M

Tons
38, 100
28, 800
19, 200
9, 600

Tons
39, 600
31, 200
22, 800
14, 400 1

Tons
42, 000
36, 000 !
30,000
24, 000

1

230
145 |
60

1-Caleulatend by use of Browning faefors sssuming farms of 120 rofaiion AOTPS, O S0

Tons
37, 800
27, 600
17, 400
7,200

nil Joss of 50 tans per aere for C- 0-3M rotation, and Tirowning factors of 2,0, 1.0, 0.5, 0.4, and

0.3 for rgtations C-0, C-0 M, C-0-M-M, C-O-M-M M, and C O-M-N MM, respeetively: The other Browning factors assumed are: Management 1, fertilizer practice 1,

and supplementary practice I See fuotnote 5, p. b,
: C=corn; O=onts; M=meadow,

Pavrw 8—sdnmud soil loss with different percentages of farms using 4 kinds of rotations on Monona silt loam, 2- to

Farms that
have specified

“Soil loss per acre for rofation 2

8-percent slope, length of slope 200 feet?

¥

Soil loss per farm for rotation?

rotation (per-
cent)

| !

: Tons

63 32,4

8404 28. 8 ¢

43 25, 2

3G 21. 6.

Tons

Tans

14

! Caleulated Hy use of Browning fclors assuming farms of 120 ro
0.3 for rotations C-0,
and supplementary practice 1. See footnote 5, . 6.
Y C=corn; O=onts; and M=mendow

G-O=3 1 C-O=M=7 | C=O=DM=M=M 1 CoO-M=DM- M= MUC-O=N | C=0-2=0
| | ; |

;
19,8
18,0 .
16. 2 °

C-0-M, C-~0-M-M, C-0-A-)M=-M, 6nd C-O~-M-M-M-M, respeetively,

C-O=M=M=M

C=0-M=M=-M~-M

Tong
2,370
2, 160
1, 044
1,728

Tans
13, 5
12,6 ¢
11.7. ¢
10.8 !

3, 588
3 456
3 02

1,320 2,502

N

Tons
1, 620
1,512
1, 404
1,296

lation neres, a soll loss of 0 tons per acre for C-0-M rolntion, and Browning Tactors of 2.0, 1,0, 0.6, 0.4, and

The other Browning fuctors assumed are: Management 1, fertilizer practice 1,

SEDILOVEd LNHWHAOUINI ONV NOLLVAYASNOD 1II0S
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Terracing

Terraces are devices for shortening the slope, thereby reducing
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 {0 hold soil Joss within permissible limits
for slopes up to 12 pereent.  This is illustrated by the data on soil loss
with various soil types, slopes, rotations, and soil management prac-
tices (table #). Terracing with contouring holds soil Joss below 5
tons per acre with all rolafions on Nuapier silt Joam, 0- to 5-percent
slope, and Monona s1lt- Toam, 2- to §-percent slope.  As slopes increase,
more grass is needed in the rotation {o hold soil loss below 5 tons.
The effectivencss of terraces is greater under a livestocek than under a
cash-grrain system of farming and with rotations that include meadow.

Soil loss with eagh-grain farming on eroded Idw silt Joam, 12- to
20-percent slope, for exumple, is 519.5 fons per acre when a corn-corn-
oats rotation is used with no mechanieal practices, 1t is reduced to
48 tons per ncre when terraces and contouring are added. Terraces
reduce soil loss from 132.G to 19.8 tons per acre, when this rotation
15 used on Monona silt Joam, 9- to 15-percent slope.

The costs of terracing and contouring ave greater than those asso-
clated with the other practices discussed. Kstimates of the cost of
contouring wud of customn hirving for construction of terraces and the
additiona) net retwrns are shown in table 10. The costs of building
terraces ncrease with the slope. The costs of contouring are added
when meadow is ineluded in the rotation, hecasse of the need for
fencing.  The cost of terracing and conlouring on a slope of 0 to §
pereent ameunts to 87.68 under rorn-corn-onts (with sweetclover cover
crop) rotation, and (o SS86 under w corn-cats-meadow-meadow-
meadow votation. Ifor the same rotations on a slope of 12 to 20 per-
cent, the costs ave $20.30 and $21.47, respectively.  The value of addi-
tional yield in the year following adoption of terracing and contouring
pays Tor the cost of these praciices on the lower slopes only when rota-
tions that involve Hitle or no meadow are wsed Possibly, however, a
favmer conld 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 Tertilizer does not greatly affect the quantity of soil lost by
erosion. When used in combination with terracing and confouring,
it contributes fo the reduction of soil Joss by facilitating rapid growth
{table 9}, TUse of fertilizers contrilustes fo a conservation svstem of
farming chiefly by lielping to maintain net incomes.

Priority of Practices
The foregoing mformation is useful in appraising the relative
merits of different practices in conserving soil.  Future studies should
provide additional data on the problem. Detatled ramifications of
*When the ACE puyinents of 2 couts per linear Tool of (errice are considerad,

the valone of additional yields sakes it profilnble fo terrace and vontour with
each of the robitions and slopes specified in tuble 10,
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TabLE $.—Annuael sail loss in tons per acre, by soil Lype. slope, rotution,
and sotl management practice

Narigr St Loas,

0- 10 5-PeRcENT SLoPE

Apnual soil loss per aere with—

Cash-grain farming Livestock farming
Rotation * ;
Ter- Ter-
Nosoil-| Ter- racing, | No soil-| Ter- | racing,
manunge-| racing jcontour-jmanage-| racing |contour-
ment and  ling, sud; ment and | ing, and
prae- Jeonbour- ferti- prag- jeontour-f ferti-
tices ing lizer | tices ing lizer
Tons Tons Tons Tons Tons Tons
C-C-O. .. .. 18.6 2.7 2,1 14. 4 2.1 L&
C-C-0, . 12, 4 1. B 1 4 9. G 1.4 1.0
C-0,~C-0-M-M____. G2 Y| L 4. 8 LT .3
C—C——O—M—M _________ 8.6 LB .6 4.3 LB .4
C-O-M-M__________ 3.7 .5 ik 2,9 -4 -3
C-O-M-M-M___.. ___i 2.5 L& .8 1.9 .3 .2
Moxoxa ST Loan, 2- 7o 8-PERCENT SLOPE
i i
CC Qoo . b oesel 42t 33 2Le| 83 2.7
C—O-o _____________ [ 2.8 2.8 2.2 14, 4 2.2 L8
C-0—C-O-M-3AI_____ a4 1 1.4 11 .2 L1 .9
C-C-0O-M-M_______. { 8.5 L 1.0 6.5 1.0 )
C-O-M-M_____.____. ! 5.6 | .8 .7 4.5 .7 .8
C-O-M-N-M_._____ ] 3.8 t LB i 2.0 .4 } .4
N L]
Monowa By Lomi, 9- '1“0 15-PERCERT BLOrE
!‘ i i I
C-C-0 ool I b5 R 19. 8 13.3 102. 0 15.3 10, 8
O O i 88.4¢ 13.2 0.2 G8. ¢ 10. 2 7.2
CO—C-O-M-M__._.1 442 GG 5.1 34.0 3.1 3.6
C-C-0-M-M.___.... ) 3981 s.9; 40| 30.6 4.6 | 3.2
C-0-M-M__._ 1T I 2651 %00 1. 204 510 2.2
G—O—M—M—M_______; Tl A6l 20 a6y 2 ol 14
I t H
Lﬁom:u Toa BiLr Lo;m, 12- ro 20-Pircexr Snope
] N .
CC0Qn e | 319.5 f 48.0 1 36.9! 2460 36.9 25. 8
C-COurncogo-ani 230 32070 246" 1640 24,4 ¢ 17. 2
C-0.~C-0-M-M_ .. 1065, 16.0 123 820 12.2 8 6
C-C-O-M-M__ . __. K 95 8 1 14,4, 11.1 % 738 1L .7
0-43—31-31___,___.___! 83,90 06, 74l ag2i T4 5.2
61 G.‘}I:i 4.9 328 4.9 3. 4
H : |

C-O-M-M-3____. ...t 42,

+

el
£ el
[Pl | o ek

C—O M—M ___________ i 50

|

i
1

DNn\m blur LO:\\I ]2- 1o 20-Prroesr Suore

§¢ 3306 195.0: 33.6
24 22,43 1300} 22.4
6° 1.2 050! 1L2
11l B88: 1001
B 6.7 390 6.7
8 [ 4-.5[ 26, ¢ 4.5

1

|

=

S I F
(RN PEpC-3. R

t Oplealated by using the Browning luetors, assuming s length of slope of 200 feet.

t Q=porn; O=uvats; O,=onls [olivwed by v sweelclover cover crop; M=meadew,

See fooipoto 5, . f.




TapLe 10.—Awverage costs and additional net returns per a cve for specified rotations from terracing and contouring,
g 1948-56% 1

Average cost of terracing and contouring; with Additional net returns with specified rotation 2
speeified rotation 2

Soil type - and slope
C=(=0, | C=C=0-M-7 | C=O-M=2M | CG=Q=D-M=M | C-C~04 | C-C-O=A-M | C-0=-M-M | C-O=-M=-M-M

Dollars Dolldrs
0. 45 9,10 S. 11,61 2,13 ~0. 73 | —2. 16

Napier silt: loam, Dollars Dollars Dollars Dollars . ) Dollars Dollars
7. 69 .

0 to 5 pereent... ..
Monona silt loam,

210 8 pereent. . ..l 12,60 S B30 1L 01 13 6, 70 —2.78 —35. 64 —7.07
Monona silt Toam, : ! )

9 1o 15 pereent._ | 1% 061 21. 37 21. 02 20.7 1,19 1,05 . : .24
Monona silt- loam, ’

12 to 20 percent. . .30 22. .06 2171 47 =11, 84 — 5. 88 i —2.07

i

1 Numbher of Teet of terraces regnired was ealeunlated with thie formuls, spacing= ;§d:2 ,assuming i 20-acre- square field. The results were divided by 20 to obinin the average
2

gstimate. Sin the formula is slope in percentage.. Two hundred and cighty linear feet of terrace are needed per acre with a slope of 2 percent, and 360 Hiear feet per nére nre
needed with g slope of 8 percent. T'he average of 280 and 560 was multiplied by 3 cen'ts to giveihe costs shown under the C-C~Q, colurin,  Other numbers fi that column ‘were
found in a shmilar way. ‘1'o these for-rotations that invelved meadow the approprigte cost-of contouring were added.

2 C=corn; O =onts; Ow=oats followed by a sweelclgver cover crop; M=meadow.
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using various practices can be learned only when these practices ure
applied to a specific farm and analvzed in terms of their effect on the
entire farm organization as a business unit.

Control of soil (und water) movemend—A practice that holds
erosion within the permissible 3-fon limit on lower slopes max he
insuflicient to do su on stecper slopes.  Terrncing plus contouring
effectivelv controls erosion on slopes of Trom 2 to 12 percent (table
9}. However, on slmes that exceed 12 pereent this pructice ruanks
second fo contour listing when soils and elinmte permt ils use. s
indicated. on Ida silt loum with Id-percent slope. liiing on the con-
tour reduced soil loss to LTY tons per aere with a corn-oatsmeadow-
meadow rotation ({alde 1). Terruees and contouring on Ida silt
Ioum, slope 12 to 20 pereent. and with a corn-oat=meadow-meadow
rotation reduced soll loss to 0.6 tons per acre {(able 9).2%  Rotations
probably rank thizd in ability to conserve =oil on =lopes of less than
12 percent and fourth on slopes of move than 12 percent. A comn-
oats-meadow-meadow rotation on Tda silt loam. slope 12 fo 20 per-
cent, would hold soil Joss to 63.9 {ons per acre (table 6). Totations
such as corn-oats-meadow-meadow ar corn-oate-meadow-meadow-
meadow. which included mendow & fourth or more of the time, elimi-
nated evosion as u hazard on slopes of less than 12 percent.  On steep
slopes it is more important To have rotations wirh 1 vear of nicadow
on all the acreage than fo have rotations with 2 vears of meadow on
haif of it.  Data presented indieate that contonring on Lda «ilt loam
of M-percent slope would holl soll lose down to LS tons per aecre
with a corn-oats (followed by sweetelover cover erop) roaiation {table
1). :

Lrosion contr 97 on the husis of eoxt—Caontouring md contour list-
ing rank highest in terms of =0il saved per doliar nvestod on oentle
slopes if the rotations do not metude meacdow.  These practices rank
high even when meadow in the rotation involves new fence. On
bteepel slopes, confour listing and a vomtion that includes 1 vear of
meadow would wive ie @rcatest eomivol of =oil at the smallest cost.
Yhen contour Tisling i= not adapted to a specifie soil or Jocation, con-
towring and & rotation thal inclades 1 year of meandow woukd save
the most soil af Jeast cost on ~lopes of more than 12 pereent.

These statements hold true of these practices on slopes of less thun
12 percent.  On such slopes. rolations wre more effeelive in keeping
soil Josses down to a permissible level.  The orosion that would oveur
without them s nael lexe on the lower than on the higher slopes.

Terraces are elfective In controlling erosion on =lopes of less than
12 percent, but they are expensive®  Terracing plus contouring on

Iy table 9. the slope lengil was given as 00 feel, and in table | s 724
Foel,  HMowever, the apronoists= wha agele the aonaiy=i= of the datg o tohie 1
stite that these data are faicly applicable for stopes up to 200 feel. See lowa
Arrieultural Experiment Station FRR-T0 (8, pp. st

®perraces involve the zreatest fotal cost. Ther may he less expensive to
the farmer than certain otber practiees il Do can et 2 conks per linear foot of
terraee in the form of ACE payments. Teorraces have the added advantage of
not haviog ingirect costs associniced with thojr adoption.
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siopes of 2- to S-percent costs as httle as $12.60 per acre, and this
practice wounld save up to 16 tons of soil per acre {tables 9 and 10).
This is a cost of 0.787 cents per ton. It is not u high cost, but it 1s
higher than the direct costs of using the other methods discussed.

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

Tf practices wre complementary, 1t means that they give conserva-
tion resulis only when vsed in combination (4. pp. 703-763).  In these
mstanees, payment should be made only when the other practice is
used in combinntion with i, The data available at this time are
not adequate for classifying practices.  In some degree, however.
contourving and contowr listing, as well as contouring and terrucing,
fall in that category.  Unless listers are used on the contour, little or
no conservabion resulte™  Thix s true also of terruces. ¥lowever,
the very nature of terraces makes it almost impossible to do other
than plunt and cultivile on the contour.

If praetices are compeling i the senve that they represent alternu-
tive ways of accomphishing a specified result. parnients should be
made for only one ulternative on a given acreage (4. pp. F63-765).
Many practices or combinationz of practices represent alternative
methos of confrolling erosion.  The objective should be to get the
desived wmount of erosion contral by using the alternative practice
ar combination of practices that 3= least costly. The choice of
practice may differ with Toeation.  Contour listing, for example.
represents an alternaiive method of controlling erogien on the soils
of western Jowa. Dut it is nappropriate on impermeable soils or
where precipitation s suclt that frequent replantings are necessary.
The practices (hal represent alternatives on higher slopes are con-
touring and ferracing, contouring and votations, rontour listing, and
vontonr listing and rotations.  On lower slopes. the alternatives are
rotations. contour listing, confouring, and tevracing plus contouring.

A geueral statement to the cifeet 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
wealher. the cropping system. and the livestork system. Tinal deei-
sion as (o the degree of control that is needed muost be made on the
hasis of n specilic farm, with the whole farm considered ns a husiness
unit, This i also true with regard to alternative methods of erosion
control and the deeision ax (o which method is Jeast costiy.

The most eflicient wse of lhmited resonrees in conservation can be
made only if overall farm planning is done. 1¢ must be made 1o
dovetail o the organization already on the farnme and 1o permit u
eradual bt continuous (ransition in tersw of ifs effects on other see-
{ors of the farm business. speh as (e livestoek program, The situalion
as to capital, and net ineome.

¥ Some farthers wre known Lo nge the listor on slopes bul they do gof contonr.
The most Hkely resniv s an inereise in erosion.,
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Combinations of Practices

The effects of applying (1) terraces and contouring and {2) ter
races, contouring, aml fertilizer on erop yielts, costs, net crop in-
cume, and cupital requirements were investigated. The estimates of
yields on the various slopes mmd rotations and the applications of
fertilizer used in this part of the unalysis are the average yields after
major effects of conservation practives and the rotution have taken
place in o cash-grain systen of furming and in a Divestock system ol
Tarming.™ The effects nre measured on a farm of 120 rotuation acres
Tor each slope, each rotation. and each systemn of farming or con-
servation practice.  Later in the analysis, the effects of various prac-
tices on net furnt inconme are examined on the basis of vields that vy
aver a lu-year peviod after the practice is adopted.

Costs of Terracing, Contouring, and Fertilizer

The cost of ferracing on u L vavies with the slope and method
of construction.  The slope determines the nuniber of terruces and
ithe numnber of linear feet of terrace needed. The siceper the slope,
the more linear feet of terrnce nre vequired and the greater is the
total cost of ferracing. JMachines used in building terraces differ
a8 to original cost and cost of operation.  If a farmer can operate
them himself and still manage the rest of his business as before, an
additional charge for his Jabor need not be included in the cost of
terracing. ‘Therefore, ull costs were calculated with operator’s labor
hoth Inciuded and not included as a cost, '

Costs and net erop incomes are computed for varvious methods of
constructing terraces, us follows: (1) Terraces constructed by a mold-
board plow and a 2-boitom tractor; (2) terraces comstructed with
a whirlwind terracer and o 3-bottom tractor; {3) terraces constructed
by a 70-horsepower bulldozer; (4) terraces constructed by hiring the
services of a motor patrel and its operafor at a cost of 3 cents per
Jinear foot of terrace built. '

In the first three methods of construction, the cost was estimated on
the basis of the sumber of hounrs required to de the job and an hourly
rate as follows: (1) Moldboard plow and 2-bottom tractor without
nperator’s labor, $0.57; with operator’s labor, $1.57; {2) whirlwind
terracer and 3-bottom tractor without operator’s laboer, $1.70; with
eperator’s labor, $3.20; (3) bulldozer, 70-horsepower, without oper-
ator’s labor, $4.70; 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 o farmer who already
owns the nachine or who would buy 1t with the intention of keeping
it for use on the farm or for custom work, or who could rent it at the
rale indicated.

The average cost of terrecing an acre In a 20-acre field of the various
slopes indicated is shown (tal;:le 11). The total cost of terracing the
Beld 1s divided by 20 to give the average cost per acre. Terraces con-
structed with o moldboard plow range from a cost of $2.04 an acre on

W &ee footnote G, . 7.
™ Hee Appendix, table 3, p. 85,

LRRTE M BT YT R
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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 lnear foot of terrace costs $7.69
on the lowest slopes and $20.80 on 12- to 20-percent slopes. The cor-
responding costs of terraces constructed by a whirlwind terracer are
$3.15 and $8.32; $5.83 and $14.07 when done by a bulldozer. The costs
for a moldboard plow, whirlwind terracer, or bulldozer are consider-
ubly lower when the operator’s labor is not included as a cost.

TapLe 11—dAverage cost of terracing an dcre in o 20-gere field by
specified methods, operator’s labor included and excluded as a cost,
1945-52

[
Moldhoard plow tWhir]wind terracer Gulldozer
k.

Customn
hire of
maotor
patrol

] b
Blope With ] Withoutf Wilh | Without] With | Without
(percent) ioperator's cperator'soperator’s operator’s operator’s operator’s
labor labor labor | lahor labor | luber
ineluded! included| Included; included| included) ineluded

Dollars | Dollars | Dollurs | Dollurs | Dollars | Dollars | Dollars
. (4 0. 74 3.15 . 6l 8, 33 4. 08 7. 69
3. 65 1.22 5. 16 k] 8.73 6. G3 12. 60
.21 1. 88 3. 0- 4,26 1340 10. 32 19. 61
.49 1. 95 " B2 140 . 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 houndaries, and the purchase of electrie 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 und a 2-bottom tractor.
TEven when & charge is made for the farner’s time, the cost of building
the terraces with a moldboard plow is only about n thivd the cost of
hiring the work done by motor patrel at 3 cents per linear foot. The
saving is move pronmuneed when the operator does not inelnde 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 cnused by crossing the terraces
with machines or by unusually heavy mains.  ‘The work involved in re-
pairing them is not greut il it is done roon after the break. The ter-
races and wire for fences should serve for abont 20 years or longer
if properly mainfained.

The application of fertilizer is different. There is some carryover.
However, maintaining yields at » specilic level after a rotution has
been in effest for a few vewrs requires nbount the same application each
fime vhe crop is grown,
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Tasix 12.—Average cost of terracing and contouring an acre, by specified methods, operator’s labor included and
excluded as a cost, 1948681

Custom hire i

Moldboard plow Whirlwind terracer Bulldozer
motor patrol
Slope and rotation 2
With Without With Without With Without With Without
operator’s | operator’s | operator's | operator’s | operator’s | operator’s | operator’s | operator’s
labor - labor labor labor labor. labor labor labor
included | included [ included | included | included | included | included | included
Slope, 2 to- 8 percent: Dollars Dollars Dollars Dellars Dollars Dollars Dollars Dollars
{C-C-0 and C-C-Qgonmlvn iilin. oo 4. 65 1.22 6. 16 2.73 9. 73 . 63 13.760 12, 60
C-0~C-0-M-M__ . ... e 6. 76 3. 33 8. 27 4, 84 11. 84 8. 74 15.71 14,71
C-C-0-M~M.____ il i ol. 6. 41 2.98 7. 92 4. 49 11. 49 8. 39 15. 36 14, 36
C-O-M-M__. ..o FURSTINEAA - 6. 06 2. 63 7. 57 4. 14 11. 14 8. 04 15. 01 14. 01
C-O-M-M-M. . v iea o 5. 82 2. 39 7.33 3. 90 10.°90 7. 80 14.77 13. 77
Slope; 9 40 15 percent:
C-C~0and C-C-0y. o iunno oo 6. 21 1. 88 9. 04 4. 25 14. 60 10. 32 20. 61 19. 61
C-0,~C-0-M-M__ . ... ... ._... 832 3. 99 11.15 6. 36 16.71 12. 43 22.72 21. 72
C-C-0-M=DM_ oo imimmiln 7.97 3. 64 10. 80 6. 01 16. 36 12..08 22,37 21. 37
C-O0-M-M _ it 7.62 3.29 10. 45 5. 66 16. 01 11. 73 22, 02 21.02
C-O-M-M-M___ . iieniiniaan 7.38 3.05 10. 21 5.42 15, 77 11. 49 21. 78 20. 78
Slope, 12 to. 20 percent:
C-C-0and C-C-0ye i o 6. 39 1..95 9. 32 4. 40 15. 07 10. 69 21. 30 20. 30
C-0—C-0-M-M__ . il 8. 50 4..06 11. 43 6. 51 17. 18 12, 80 23. 41 22. 41
C-C-O-M-M .. oo il 8.15 5. 82 11.08 6. 16 16. 83 12. 45 23..06 22, 06
C-O-M-M._ oo o iiiimaiiain. 7. 80 3. 36 10. 73 5. 81 16. 48 12. 10 22,71 21.71
C-O-M-M-M.___._ ..l ..___... 7. 56 3.12 10. 49 5. 67 16. 24 11.-86 22, 47 21. 47
Slope, 0 to.5 pereent: ' x
C-C-0 and C-C-0 oo i 3. 04 - 74 4. 15 1. 66 6. 33 4,08 8. 69 7. 69
C-0~C-O0-M~-M___. . . .oonaon. 5.15 2. 85 6. 26 3.77 8. 44 6. 19 10. 80 9. 80
CC-O-M-M_. . .o 4, 80 2. 50 5. 91 3. 42 8. 09 5. 84 10. 45 9. 45
C-O-M-M_. oo 4. 45 2.15 5. 56 3.07 7.74 5. 49 10. 10 9. 10
C-O-M-M-M__.__ooi . .. 4. 21 1.91 5. 32 2. 83 7.8 5.25 9. 86 8. 86

! One-twentieth-the cost for contouring and terracing a 20-acre: field of the varlous slopes,

C=corn, O=oats,

»=0als Tollowed by a sweetclover cover erop, and -M=meadow.
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The annual cost of fertilizer per acre, w. 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 u livestock than for a cash-
grain system of farming. This difference in costs between systems
1s greatest for rotations that do wot 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-eats (followed by a sweetclover
cover crop)-corn-oats-meadow-meadow {only corn and cuts are ferti-
lized). The per acre cost of fertilizer for oats exceeds that for corn
for most rotations.

It 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 s farmer whose capital is limited. He

Tanee 18.—dnnual cost of fertilizer per acre for corn and oats, epere-
. . . ? OLLs, Op
tor's Labor included and emcluded ax o cost, 194852

i Fertiliser cost per aere for—-

|
Corn i Oats

Rotution,! type of farining, and slope

Without| With [Without| With
opira- | opora- | opera- | opora-
tor's Lor’s tor’s tor’s
lubor labor labor Iabor

ineluded lincinded {included | included

C~C—0—cash-grain: Dollurs | Dollars | Dotlars
Eroded Ida, 12- te 20-percent slope_ . . 8. 50 10. 00 3. 490 4(
Lroded Monona, 12- to 20-percent slope_ 50 90
Monona, 9- to 15-percent slope 70 90
Monona, 2- to 8-percent slope 70 25
Napier, (- to 5-percent slope 40 j

C~C-0—livestock:

Iroded Ida, 12- to 20-pereent slope_ ___
Eroded Monona, 12- to 20-percent slope.
Monona, 9- to 15-percent slope
Monona, 2- to &-percent slope

Napier, 0- to 5-percent slope

C-C-0,—ocash-grain:

Eroded Ida, 12- to 20-porcent slope__ ..
Eroded Monona, 12- to 20-pereent slope_
Monona, 9- to 15-percent slope
Monons, 2- to B-percent siope

Napier, (- to 5-percent slope

C—C—O.—livestocE:

Firoded Ida, 12- to 20-percent slope_ . __
Eroded Monony, 12- to 20-percent slope_
Monona, 9- to 15-percent slope
Mounona, 2- to B-percent slope

Napier, 0- to 5-percent slope

Srne
pre o

DO i ke GG e e e @ e SR C 00
[ o W i ]

ERPD EamEE Snons
[=I Ko Bl far )

LI
tF.

[l o=l e F
o
[ ary g on)

* A later section deals specifically with this point.
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TasLE 18.—Annual cost of fertilizer per acre for corn and oats, opera-
tor’s labor included and exchuled as a cost, 1948-52—Continued

Fecilizer cost per nere for—

Cormn Cats
Rotation,! type of farming, and stope ; :
Withous | With | Without| With
opers- | opera- | opers- | opera-
tor's tor's tor's tor's
inbor inbor labor lahor
ingluded fincluded Jincluded | ineluded
C-0 ~C-0-M-M—eash-grain: ! Dollars § Dollurs | Dollurs | Dotlary
Eroded Ida, 12- fo 20-percent slope. ___ 2. 65 4. 18 4. 4b 7.95
Eroded Monona, 12-to 20-pereent slope. 2 15 3. 65 6. 45 7. 85
Mononga, ¥- {o 15-pereent slope. ... i, 65 3.15 4. 30 5. 80
Monony, 2- to 8-percent slope. ... ... LG5 3. 15 4, 30 & 80
Nupier, (- to S-percent slope. ... .. LG5 i.15 2. 30 3. 80
C—0,~C-0-M-M—livestock: !
Eroded Ida, 12- to 20-percent slope. .0 2.00 3. 50 4. 85 6. 15
Eroded Mouoga, 12- to 20-pereent siope. 2,15 3. 068 4. 80 5 38
Monona, §- to 1d-pereent slope-..... .. 1, G5 3. 15 2. 80 4. 30
Monona, 2- Lo 8-percent slope_. .. _ .. __ .33 2.82 2. 80 4. 30
Napier, 0- to S-pereent slope. ... __ 1. 65 315 2. 30 3. 80
C~C—0-M-M—ecnsh-grain:
Tiroded Ida, 12- o 20-perevnt stope. __ . 5. 25 6. 75 12, 90 14, 40
Eroded Monona, 12- to 20-pereent slope. 4, 43 5. 92 8. 90 11 48
Mononsa, - to 15-percent slope_ .. _. . 3.60 5,10 6. 60 810
Monona, 2- to 8-percent slope__.___._. 3. 60 5. 10 6. G0 8 10
Napier, 0- to 5-pereent slope_ .. ... 3. 60 3. 18 4. 60 ¢. 10
C—C—O0-M—M—livestock:
Tiroded Ida, 12- to 20-pereent slope. - 4, 28 5. 78 8. 60 148, 10
Eroded Monona, 12- to 20-percent slope. 4. 45 4. 95 7. 60 9. 10
Monona, 8- to 15-pereent slope-_ .. . 3. 60 5 10 5. 60 .10
Mononn, 2- to S-percent slope_. .. ... 2,30 3. 80 4. 30 5. 80
Napicr 0- to S-percent slope_.____._.__{ $60 5. 1G 4, 60 6. 10
C—0O—M-M—ecash-grain:
IBroded Ida, 12- {o 20-perecent slope_ .o 4. 6D .13 10. 30 11. 80
Troded Monona, 12- to 20-pereentsiope_ 3. b 4. 95 7.30 B 80
Mouona, §- to 13-percent slopa._ . __ . __ 2. 65 4. 15 465 G 13
Mounona, 2- to 8-pereent slope_o ... 2. G5 4,15 ' ik fia 8,19
Napier, 0- to 5-percent slope. ... __ 2.00 3.50 10 200 3. 50
C—O-M-M—livestoek:
Sroded Idn, 12- to 20-pereent slope. . __ 4, 00 5. 50 B. 65 8. 13
Braded Mounong, 12- 1o 20-percent slope_ 3. 45 £ 95 3. 65 7.15
Monona, 9- to la-percent slope...__._. 2 00 3. 50 3. 00 & 50
Monona, 2- to B-percent slope___.._._. 2. 65 4 15 4. 00 4. 5G
Naupier, 0- to d-percent slope._ ... ._... 2,00 3. 50 2.00 3. &89
C-0-M—-M-M—cash-grain: ]
Froded Ida, 12- to 20-percent slope. . 5. 30 6. 80 10, 30 11. 80
léroded Monona, 12- 16 20-percent slope. 3. 45 4 95 4. 3¢ 14, 80
Monong, 9- to L5-percent slope. ... 3807 4.80 4. G& t, 15
Monona, 2- to B-percent slope_._ .. _. .. 2,655 4. 15 4 (5 i 6. 15
Napier, 0- to d-pereent slope_ ... .. _. 2. Gb 4015, 200 3. 50
C-0-M~M-M—Ilivestock: .
Froded Ida, 12- to 20-pereent slope___ | 4,00 5. 50 8. 65 16, 15
Eroded Monona, 12- to 20-perecnt slopu~| 3.45 + 95 6. 65 8. 15
Monona, 9- to 15-pereent slope. ... .. 200 3. 50 3. 00 4. 50
Monousa, 2- to S-pervent slope. . ... _ .. Po2,656 % 415 3. 40 4. 50
Napier, 0- to 5-percent slopt. ... .. _. | 265 4. 15 2. 00 3.50
!

|

| C=0orn; O=oats; Da=oats ollowed by sw

cetelover cover crop; M =mondow.
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must recover investments in a short time after making them to provide
a continual and suflicient flow of operating capital.

Net Grep Income

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

Tavrp 34 —Netf crop incomes from farins of 120 rotation acves, by
rotution wnd slope, cash-grain and lvestoel systems of furming,
operator's lubor included and excluded us a cost, 1948-5%

[ Net erop income for 120 rolalion acres ou—

1 liroded ! Broded  Monona Mononn Nuapier
Type of Tarming and rolation U Tda sill * Monona il loum, silt loaim, sitt loam,
‘foam, (2-silt loam, 9-to 13- 2- to 8-, 8- {0 5-

i to 20- i12-1620- per- per- :  per-
s pereent ! pereent . cent | gent b genf
slope | “slope © slope } slope 1 slope
i " !
] t
Cash-grain, operator’s labor in- . E
cluded: i Doltars 3 Dollars | Dallars | Dollars | Dollars
GO0 .. Coen2da =504+ 1,228 | 71,835 | 3, 158
C-C-Ouoemnn oL L —dda 516 1 2,464 1 3,008 | 4 424
C-0.-C-O-M-M ... .. -2 565 1 2, 184 | 2,859 . 4,036
C-C-O-AM-M.o Ll LD =700 408 2193 | 20860 . 4 247
S oo ) MG b
-3~ M-3 L= —2720 1,408 0 2,153 0 3,30
Cash-grain, operator’s lubor not | ! . : i
inciuded: i :
G0 .. S0 —6407 —362 1,832 1 2,436 3,763
C~C-0pe .. S 162 1 L0200 3,060, 3,702 1 5 029
C-0, -0 (1-3=-5 .- 177 1,233 0 2,853 3,027 v 4, 704
C-C-0-2=M . en =34 1t - 2,820 3,567+ 4,953
g{)—;\'{*;\t.\i . . ~29(1 . 8310, g 456 ¢ 3, 15-} 4, 374
O=NI-Di— M Lo o =(8Y FE2 0 2,154 2,807 0 4,111
Livestock, operafor’s iubor in- -t ‘ E )
cluded; . : i |
CC-Oo ... . . ... 82 122 ' 2,000 0 2, 554 i 3,158
C-C-O, . ... Coe. 823} 1,836 3,008 3i7er 1 4o4
C-0~C-0-A-21 . . . — 14 i L,03Y 0 2,816 1 3,190, 4,086
C—C-0O-M-M_. . e . 8Ly 3,022 2,631 0 3,323 4, 247
O«O—M—M_-i__ ... BT 562 1, 982 {2,707 3, 658
C—-O—M-M-M_. T £ 180 1,608 © 2 35] 3, 366G
Livestock, operator’s labor not : . ;
mncluded: : § !
L6 6 T ) 087 . 6064 2,004 5 3, 159 3, 763
C-C-Oe ... . o0 L4207 2140 . 3, 762 24, 366 5, 2%
OG0 ~C-0-M-M..___.. _.0 650 0 1,706 3181 3,850 | 4. 704
C-C~-O-M-M.. ___._.0°0 515, 1,720 %358 4030 | 4 953
C-O-NM-M___ . .. ... .. - 70 - 1,270 . 2,705 3, 423 4, 374
C-C-N-M-M . L.__ ! —2E0 | 927 - 2,352 P38, 088 4,301
! i |

1C=corn; O=onls; Qe=onis followsd by n sweelclover cover ero M=weadow.
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On steep eroded Ida silt Joam with slopes of 12 to 20 percent, net crop
income is negative for all cagh-grain farms, regavdless of the rotation
used when the operator’s labor is included as a cost. Fven when o
livestock system of farming is used, farms on this slope have net crop
incomes that arve either negative or quite low. When the operator’s
labor is not included as a cost, the highest net crop income is only
$1,428. This 13 with a corn-corn-oats (followed by o sweetclover
cover crop) rotation in a livestock farming system. which is the most
rewarding rotation for croded Ida silt loam.

Incomes are higher for any votation or any system of farming when
farms are located on less sleep soils or goils that have greater supplies
of available plant nutrients.  Troded Monona silt loam has the same
slope, but it is not so hadly croded as Ida silt loam and it has a
greater productive potential. The other soils listed jn table 14 ave
on lower slopes. The highest net crop income on eroded Monona silt
Joam that has from 12- to 20-percent slope is obtained from a corn-
corn-oats (followed by a sweeteclover cover crop) rotation with a live-
stock system of farming and from a corn-oats {{ollowed by a sweet-
clover cover crop)-corn-cats-meadow-meadow rolarion with a cash-
grain system. On the other three soils of lower slopes, a corn-corn-
oats (followed by a sweelclover cover crop) rofation consistentiv
yields the highest net crop income.

It is clear that a votation like corn-corn-oats {{ollowed by a sweet-
clover cover erop), wlich 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 o sitaation
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 Jor increased profits at some future date.

Lerracing, contouring, and fertilizer—The eflects on net erop 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.

fiven when terraces ave constructed with moldboard plows, the least
costly method (table 15}, they usually cause net crop incomes to drap
irom the levels indicated {table 14} 1f operator’s 1;1\301‘ is included as
a cost. Exceptions are the corn-corn-oats and coru-corn-onts (fol-
lowed by a sweetclover cover crop) rotations on the lowest slope, 0- to
5-percent slope of Nupier silt loam. Crop incomes are consistently
higher under livestoclc systems of furming than under cush-grain sys-
tems on all slopes when terraces and contouring are not used and on
all slopes that exceed 5 pereent when terraces and contouring are used.
This indicates that Jivestock become increasingly buportant 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 ave constructed, net
crop incomes are very low or negative on slopes ot 12 to 20 percent.
When ferraces are constructed by custom hiring a motor patrol, net
incomes from crops are negative for all soils with slopes of 12 to 20




Tanve 15.—Net crop incomes [rom farms of 120 rotation acres, by rotation, slope, and conservation practice, cash-

grain and livestock systems of far

Type of farming and rotaiion 2

ikt <

Iroded Tda silt
loam, 12- o 20-
pereent slope

ning, terraces constructed by moldboard plow, 1948-621

Net erop income for 120 rotation acres on—

lroded Monona
silt loam, 12- o
20-pereent sfope

Monona silt
loam, 9- to 15-
percent slope

Monona silt
loam, 2- to 8-
pereent slope

Napier silt
loam, 0- to 5-
percent slope

H
T-C3 CT-C-F3 =03 [T-C-F3} T-C3 (T-C-TF3 P-C3 [ T-C-F3| T=¢3 |T-C-F3
s SCEE RS S N B
Cagsh-grain, operator’s laborincluded: | Dollars ! Dallars { Dollars | Dollars'} Dollars | Dollars | Dollars | Dollars | Dollars | Dollars
o-C-0_ .. el d=1, T34 =958 =1, 131 454 760 2, 320 1, (689 3, 149 3, 179 4, 315
C-C-Oy el — 1,040 } -~ (G2 27 820 2, 135 2, 714 2, 026 3, 542 4, 445 4, 847
C-0~C-0=M=-M . e =1, T8 BTG =61 2044 1, 604 1,665 [ 2,270 | 2,301 3, 641 3, 562
C-C-0-M=M___ . ... 0 =1,423F —762t  —104 300 1, 390 1,050 1 2,280 § 2,658 3,861 3, 885
CeO=-M~M__..0 . o aas =169 =1, 080 =503 1. —171 1, 161 1,272 I, Std 1,047 | 3,207 3, 146
CO=M~M~-M_. " e 2,048 =1, 310 —887 ¢+ 180 831 989 1,475 1,666 | 2,882 2,883
Livestock, operator’s laborv inclnded: | g : ‘
=O-000 . . e il L =208 3k 304 1, 052 f 1,749 2,731 2,382 3, 530 3, 179 4, 315
CeCeOpi o o - . 443 a37 1, 185 { 1,324 2,846 1 3,120 | 3,480 | 3,924 | 4, 445 4,847
SO0~ 0~0-M=M .. Coeoeal =021 — 168 428 G619 1, 882 1, 804 2,848 | 2,603 | 3,641 3, 562
C=C-0-M~-M ... . S Al I L1 — 140 440 37 2, 054 2, 141 2, 678 2, 042 3, 861 3, 885
C-O-M=M__..__ . N, e i— 1,148 =613 26 217 1, 369 1, 468 2,022 2,123 3,207 3, 146
O—O-M=M=-Mooo oL -~ 1,561 =393 — 255 —38 088 I, 161 1, 641 1, 807 2, 832 2, 883
Cash-grain, operator's labor not in- ! | :
cluded: ! ; : :
C-C~Ou. ... D 860 7 1,772 1, 885 3, 625 2, 706 4, 346 4,060 5, 376
C-CO o e L 07 | 1,255 | 5165 | 2,187 | 3,250 { 4,000 | 3,042 1 47301 5 326 5, 008
C=0—C=0-M=M___ = .. ... ¥ 46 00,140 | 1,525 1 2,792 1 20731 3350 | 3,561 1 o4 585 4, 626
B | it U B - 585 1,045 1,647 1 2,817 1 3,284 | 3,308 1 3,881 4, 843 4, 976
C-O=M-Moo o oo =400 261 732 1 L1681 2,397 | 2,598 1 2,041 | 3,164 | 4 199 4, 228
............ —~ 769 30 ¢ 388 861 2,095 | 2,325 1 2 631 2, 894 3, 902 3,975

=O=M~=N=-M_.
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1, 442
2, 322
1, 629
1, 679
1, 262

038

! Qonservation costs not depreciated.
2 O=corn; O=oats; O,=oats followed by a sweetelover cover crop; M=meadow,
¥ T-C=terracing and contouring; T-C-F=tefracing, contouring, and fertilizer.
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Tasre 16—~Net crop tncomes from farms of 120 rotation acres, by rotation, slope, and conservation practice, cash-
gram and Zwﬂstock system& of farmmg 5 terraces constructed by motor patrol, 1948—52 1

i
¢
H

Net erop income for 120 rotation acres on—

i Eroded Idasilt | Tiroded Monona Monona. silt Monom silt Napier silt

Type of farming and rotation 2 i loam, 12- to 20~ ¢ silt loam, 12- to loam, 9- to 15- '+ loam, 2- to 8- loam, 0- to 5-

- percent slope ! 20-percent slope percent slope { percent slope percent slope
i
; T=(t3 (P-C-F3{ T-C3 5 T-C-13{ T=C3 [T-C-F3] T-C? |T-C-F3| T-C? |T-C-F3
Cash grain, operator’s labor included: | Dollars | Dollars | Dollars 3 Dollars | Dollars i Dollars | Dollars | Dollars | Dollars Dollars
OG-0 i e e — 3,824 |2, 24712, 920 i—~1,335 - 068 592 | 615 2, 075 2, 501 3, 637

() e e e e o —2,830 {—1,832 {—1, 762 i —070 407 086 1, 852 2, 468 3, 767 4, 169
C-0:C~0-MN=D_ . iiiiinnnan —2,037 |—2,365 |— 1, 850 1—1, 586 — 124 —63 1, 196 1, 287 2, 963 2, 884
C-C-0-M-M._.... S S {3, 214 1 —2, 552 083 1,480 F 138 222 1, 2006 1,584 1 3,182 3, 207
C-0-M-M . ot i e g - 3, 438 {—2, 870 —-‘2, 203 1—1,960 I —-5067 « =150 740 873 2, 529 2, 468
C-O-M=DM-M . i ivaaan e —3, 835 [—3,108 | —2,0676 —2, 278 ¢ =847 =739 401 592 {2,204 2, 205

Livestock, operator's labor included ; : } :

) L e ————— e —2,088 {—~1,475 i~1,485 | ~737 % 21 1,005 | 3144 2, 062 2, 501 3, 637
CoC0ymci i e arae s —1,346 {—1,252 + —GO+ ¢+ —d465 1 1,118 1, 398 { 2,012 2, 456 3, 767 4,169
C-0, firg g MM e e ai el — 2,410 11,957 1, 361 =L 170 . 154 166 I 1, 080 1,135 | 2,963 2, 88
C—-C—() MM e —2,535 1—1,936 |—1,349 +—1,052 326 413 1,210 I, 474 3, 182 3, 207
C-O-M-M el e —-2 037 1—2,402 {1, 763 i—1, 573 I —359 — 260 ¢ 554 G55 2, 520 2, 408
C—O-M-M-M_ooooo i e — 3350 1—2,682 2,043 —1,827 1 =740 | =367 173 3391 2,204 2, 205

Caslh grain, operator's labor not in- | ; :
cluded: : : ! ! ‘

I o W ¢ SRS =270 = 1,842 12,105 1 =430 | =243 1 1,497 0 1,340 2,080 1 3,220 4,542
C—C-0pmmiine =2, 105 047 —1,087 . —065 ¢ 1,132} 1 891 2, 570 3, 373 4,492 5, 074
C=0~ G—O—\I—\[-___“.-..-_,_ .2t =2,148 (—1, 456 1,062 | —677 | 665 S45 1 1, 085 2, 196 3, 751 3, 792
C-C-O-M-M_.._.__o..c.. .....—2,388 {—1,617 ,—1,157 | =555 : 689 | 1,157 i 2,033 ; 2,518 | 4,000 4,142
C-O-M-M__ .. .. .0 0=2602 1=1,041 '—1, 470 =1, 034 264 470 1,576 1,799 3, 365 3, 304
C=O-M-M-M ... ol : —‘2, 071 1=2,172 (=1, 814 '—1,341 . 33 197 ¢ 1,266 1, 529 3, 068 3, 141
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Livestock, operator’s labor not in-

~570
—348
—1,048
—~1,001
—1,474
—1,745

—~760
120
~573
~523

— 940
—~1,264

168
440
~262
—117
—~ 646
—~892

746
1,843
942
1,152
i
134

1,910
2, 303
1,074
1,348

369

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

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

! Conservatlon costs not depreciated.

? O=corn; O=oats; O,=onts with a:sweefclover green-manure crop; M=meadow.
* T-C=terracing and contouring; T-C~F=terracing, contouring, and fertllizer,
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Tanuw 17.—Net crop ingomes from farms of 120 votation acres, by rotation, slope, and conservation practice, cash-
. y DY pe, 7 3
grain and livestock systems of fa,rmmg, with conservation costs (Iﬂy)r(’czatc(l over a 20-year period, terraces
constructed b?/ moldboard plow, 194552

Net crop income for 120 rotation acres on —

: . i % ;
: : : Eroded Ida 4 liroded Monona Monouna silt -~ = Monona silt Napier silt

Type of farming and rotation ! ¢ silt loam, 12- to -1 silt loam, 12- to loam, 9- to 15- = loam, 2-to 8- loam, 0-to 5-
: . 20-percent slope  20-percent slope percent slope « percent slope percent slope

i

T-C=F 2 T-C'? | T=C-F2 T-C:* ; T-C-F 2 T-C 2 ? T-C-F2 T-C? |T-C-F?

[ T-C 1 % \
: ! , |
; ;

Caal_l-égiain, operator's labor ineluded: | Dallars | Dollars | Dollars | Dollars | Dallars | Dollars Dollars;jDoIlars Dollars | Dollars

=1,007 270 1 =404 | 1,182 | 1,467 | 3,336 1 1,080 | 3,678 | 3,525 | 4,660
~312 665 754 547 | 2,842 1 314211 3,455 : 4,072 | 4,791 | 5 102
—180 392 907 | 1,171 | 2,552 . 2,612 | 3,040 | 3,131 { 4.227 | 4 148
~458 205 778 1 1,207 2, .)3,; 2,807 | 3,040 | 3427 | 4,446 | 4,471
—681 1§ —110 451 797 [ 2,210 1 2583 3544 | 3,793 1 3732

—1,070 | —352 80 478 75,035 0 2,244, 2,435 | 3,467 | 3,468

429 1,041 1,032 1,77 4 3,762 . 2,573 4,060 ! 3,525 4,660
1,172 | 1,264 1,912 5 3,833 . 4,000 ' 4,454 4, 791 5 192

347 800 1, 396 ) 97 2,841 3,318 3,373 4, 227 4 148

222 §21 1, 407 4. © 3,088 ¢ 3,447 1 3,71} 4,446 4 471
=180 | 357 980 1, 18¢ 31 2, 415 2,792 1 3,721 3,793 3, 732
C-O-M-M—=M.___.___ ... eman —594 ¢ 74 627 029 | 402,107 1 2,410 ) 2,576 1 3,467 3, 468
Cflsh—gr'un, operator’s labor not in- ; : : i

1,082 229 8 4,147 | 2,056 | 4,485 | 4,144 | 5, 460
1,477 | 1,887 359 | 3,473 ¢ 4,232 1 4,081 | 4,878 | 5410 | 5 992
1,208 | 1,602 { 1,¢ L3427 3730 | 3041 1 4,910 | 4,051
1,047 | 1,507 ¢ ', 70 3,738 8,778 | 4,263 | 5167 | 5 300

724 | 1,195 100 | 3,052 | 3,321 | 3,544 | 4,523 | 4,553
—~493 1 853 1,323 A0 0 2,779 L 3,011 0 3,274 1 4,227 {4,300
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Livestock, operator’s labor not in-

1,061
1,803
1,043

956
564
179

1, 664
2, 544
2, 09

2, 141
1,724
1, 400

1 G=corm; O=oats; Os=onts followed by o sweetclover cover crop; M=mesdow,
2 T-C=terracing and contourhig; T-C-1=terracing, contourine, and fertilizer,

4,573
4, 644
3, 656
3, 929
3,248
2, 951
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Tanri 18.—~Net crop incomes from farms of 180 rotation acres, by rolation, slope, and conservation practice, cash-
grain and livestock systems of farming, with conservation costs depreciated over a 20-year period, terraces

Type of farming and rotation 1

constrzbcte(l by motor 7)atr07 custom im’ed 1948-52

Net crop income for 120 rotation acres on—

Lroded Ida
silt loam, 12-to0
20-percent slope

Lroded Monona
silt loam, 12- to
20-pereent slope

Monona silt
loam, 9- to 15-
percent slope

Monona silt
loam, 2- to 8-
percent slope

Napier silt
loam, 0- to 5-
perecent slope

™—Cc2 [T-C-F* T-C? (T-C-F?. T-C? |T-C-F? T-C* |T-C-F?y T-C? T-C-I'2

Cash-grain, operator’s labor included: | Dollars | Dollars | Dollars | Dollars | Dollars | Dollars | Dollars { Dollars | Dollars | - Dollars
C-C=0u il —-1,102 1751 —498 | 1,087 | 1,376 | 3,244 | 1,023 | 3,622 | 3,490 4, 626
CC-0 e i e e —~407 570 660 | 1,452 |..2,750 | 3,330 § 3,398 ' 4,015 | 4,756 5,158
C—Ob C—O—-M—\[ ................ —275 297 SI2 1 1,070 1 2,460 | 2,521 | 2,984 | 3,074 | 4,192 4,113
—552 110 678 1,172 ] 2,446 1 2,806 | 2,993 | 3,371 4,111 4, 436

=776 | —205 350 702 § 2,018 2,128 | 2,527 | 3,488 | 3,758 3, 698

~1,174 | =447 —-15 3831 1,686 | 1,844 | 2,187 | 2,378} 3,432 3, 433

334 946 937 | 1,684 1 2,364 1 3,670} 2,516 4,003 | 3,490 4, 620

1,077 | 1,160.] 1,817 | 1,956 ] 3,462 | 3,742 | 3,053 | 4,307 | 4,756 5, 158

252 705 1 1,301 | 1,492 2,738 | 2,750 | 3,261 | 3,316 | 4,192 4, 113

127 726 | 1,312 1.1,610 1 2,909 | 2,997 | 3,391 | 3,655 4,111 4, 430

—=275 2062 886 [ 1,090 2 225 1 2,324 | 2,735 1 3,604 3,758 3, 698

~499 —21 533 834 1 853 | 2,016 | 2,354 7 2,519 | 3,432 3, 433

—491 966 112 1,881 ¢ 1,987 | 4,035 | 1,984 | 4,413 -4, 101 5,416

203 | 1,361 | 1,270 | 2,243 | 3,361 | 4,121 | 4,009 4,806 | 5,367 5,048

400 { 1,092 { 1,486 1,871 3 135§ 3,315 3 658 | 3,869 | 4,866 4, 908

160 930-1 1,391 | 1,993 ’3 1591 3,626 3, 706 4 191 | 5,124 5, 257

—53 607 l, 078 | 1,812 | 1,997 | 2,940 | 3,249 3 472 | 4,480 4, 510

423 - 609 371 1,207 1 2, 437 2,667 | 2,039 3, 202 1 4,184 4, 257

C-O-M-M-M.________. . ... -
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Livestock, operdtor's labor not in-
cluded:

945
1,686
920
839
447
62

1,737
1, 960
1,460
1, 547
1,075

803

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

1 G=com; O=oals; Ou=oats followed by n sweetclover cover crop; M=meadow,
2 P-C=terracing and contouring; 'P-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. TUnder 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-yeur
period following adoption of the practices are shown (table 17).
Original costs of the practices are depreciated over 20 years, assum ng
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 erap incomes when ter-
races are constructed with plows. When terraces ave constructed by
custom hiving a motor patrol, uegalive evop incomes still result ander
cash-grain fming for all rotaiions on eroded [da silt loam, when the
operator’s labor is inclnded us » cost (table 18). Even with a live-
stock system of farming, crop incomes are negative for corn-onts-
meadow-meadow and corn-oats-mendow-meadow-meadow rofations.

Use of fertilizer increases net incomes, The rafes of application of
fertilizer on many of the slopes and rotations aye not Inrge enough to
permit Tull advantage to be taken of the possibilities of profit. In
many instances, use of more fertilizer Tollowing adoption of a lavger
acreage of meadow will prevent the drop in income that otherwise
would oceur.

Returns on nvestment in Terracing and Contouring

When all the costs of ferracing and contouring in eash-grain farm-
ing are charged against the income from crops in the year following
adoption, the retarn per doliar invested in these practices is very low
(table 19). "This is truc even when the terraces are constructed 1n the
cheapest way, by using moldboard plows. When the operator’s Jabor
15 included us o cost, the combined practice of fervacing and contour-
ing does not offer an attraciive retwrn on investment For the year
ahead. When the operator’s labor is not charged us » cost, less than «
doliar is recovered for each dollar invested for ull votations that in-
volve meadow, regavdless of slope. A furmer 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 terrnces.

The situation is somewhat more attractive for a farmer who is will-
mg to depreciate the cost of terracing and confouring over u 20-year
period and who has no belter use for his capital {table 20). Even
when a value is put on the operator's labor, returns are still low. I
a farmer discounts future returns, he may not find this opportunity
attractive either. The highest retwrn with corn-onts-meadow-men-
dow rotation, $8.10 per dollar invested, is on Monona silt loan 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 cupital and who has alternative uses with
reasonable assurance of quick profits for what he has may not find
the returns mentioned atiractive.
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TaBLE 19—Returns on investments per farm in terracing and contouring, by rotation and slope under a cash-grain

system of farming, 1948-6%*

Costs of terracing and Return per dollar
contouring— ] invested—
Additional
Rotation 2 and slope returns ‘
Without | With opera- | from crops Without With opera-
operator’s tor’s labor operator’s tor’s labor
labor in- included labor in- included
cluded cluded
C-C-0: Dollars Dollars Dollars Dollars Dollars
Troded Ida silt loam, 12- to 20-percent slope_ . . ... .. 234.00 766. 80 169. 20 . 0,72 0. 22
Eroded Monona silt loam, 12- 10 20-percent slope. ... ___. 234. 00 766. 80 278. 00 1. 19 .36
Monona silt loam; 9- to 15-percent slope. ... ... emmm il 225. 60 745. 20 416, 00 1. 84 .56
Monona silt loam, 2- to 8-percent slope. _ .o onou o 146, 40 558. 00 386. 00 2. 64 . 69
Napier silt loam, 0- to 5-percent slope._ - - .o oo oo nmnn 88.-80 364. 80 386. 00 4. 35 1. 06
C-0-0-M-M: :
Troded Ida silt loam, 12- to 20-percent slope. . - 487. 44 1, 020. 24 335. 76 .69 .33
Troded Monona silt loam, 12- to 20-percent slope. .......__ 487. 44 1, 020. 24 418. 56 . 86 .41
Monona silt loam, 9- to 15-percent slope__ oo .. 479. 36 998. 64 466. 32 .97 .47
Monona silt loam, 2- to 8-percent slope_ ... ___l.-_.. 399. 84 811. 44 231. 60 .58 .29
Napier silt loam, 0- to 5-percent slope_ .. co oo 342, 24 618, 24 231. 60 . 68 .37
C-0-M-M: : .
Eroded Ida silt loam, 12- to 20-pereent slope. - ______._.___. 487. 80 1, 020. 60 379. 20 .78 .37
Troded Monona silt loam, 12- to 20-percent slope. ... ______ 487. 80 1, 020. 60 401. 40 . 82 .39
Monona silt loam, 9-to 15-percent siope. - .. _________: 479. 40 999. 00 420. 00 . 88 . 42
Monona silt loam, 2- to 8-percent slope_ ... .o _ 400. 20 811. 80 167. 40 .42 .21
Napier silt loam, 0- to-5-percent slope... - _.__o.____ 342. 60 618. 60 167. 40 .49 .27
C-0-M~-M-M: :
Eroded Ida silt loam; 12- to 20-percent-slope_ - ____......- 487. 44 1,020. 24 388. 08 . 80 .38
Eroded Monona silt loam, 12- to 20-percent slope. ... _____ 487. 44 1,020. 24 405. 60 . 83 .40
Monona silt loam, 9-to 15-percent slope._ ... .. 479. 36 998. 64 420, 48 .88 .42
Monona silt loam, 2- to 8-percent slope_ . ____ . .. io._ L 399. 84 811, 44 133. 92 .33 * .17
Napier silt loam, 0= to 5-percent slope.- -« oo . 342, 24 618. 24 133. 92 . 39 .22

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

2 C=corn; O =o0ats; M=meadow.
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TasLE 20.—Returns on investments per farm in terracing and contouring, by r
system of farming when costs of conservation are depreciated

otation and slope under a cash-grain
over 20 years, 1948-52 prices

Rotation * and slaopé

Costs of terracing and
contouring—

Without
operator’s
labor in-
cluded

With opera-
tor’s labor
included

Additional
returns
from crops

Return per dollar
invested— *

Without
operator’s
labor in-

cluded

With opera-
tor’s labor
included

C-C-0:
Troded Ida silt loam, 12- to 20-percent slope
Broded Monona silt loam, 12- to 20-percent slope
Monona silt loam, 9- to 15-percent, slope
Monona silt loam, 2- to 8-percent slope
Napier silt loam, 0- to 5-percent slope
C-C-0-M-M:
Eroded Ida silt Ioam, 12- to 20-percent slope
Eroded Monona silt loam, 12- to 20-percent slope
Monona silt loam, 9- to 15-percent slope
Monona silt loam, . 2- to 8-percent slope
Napier silt loam, 0- ta 5-percent slope
C-0-M-M:
Tiroded Ida silt loam; 12- t6 20-percent slope
Eroded Monona silt loam; 12- to 20-pereent slope
Monona silt loam, 9- to 15-percent siope
- Monona silt loam, 2- to 8-percent slope
Napier silt loam, 0-to 5-percent slope
C-0-M~-M—-M:
Eroded Ida silt loam, 12- to 20-percent slope
Tiroded Monona silt loam, 12- {o 20-percent slope
Monona silt loam, 9-to'15-percent slope
Monona silt loam, 2- to 8-percent slope
Napier silt loam, 0- to 5-percent slope

TPerraces constructed &ith 2-bottom tractor and moldhoard plow.
2 C=corn; O=oats; M=mendow.

Dollars

Dollars
: 38.
39.
38.
28.

Dollars

Dollars
4,

7.

10.

13.

20.
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SOIL CONSERVATION AND IMPROVEMENT PRACTICES 4]

Additional Anmstual and Additionat Ascumulated 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, confouring, and fertilizer on
eroded Ida silt loam ave shown in table 21. Comparable data for
other soils in the Ida-Monona soil association ave presented in the
Appendix, table 43. The vulues ave based on the assumption that
vields will vary from year to year following the installation of prac-
tices in 19312 The estimates of yields assume fairly large increases
immediately following adoption of the practice, with a gradual level-
ing ofl to a constant yreld in the 10-year period.

The number of years needed to accumulate additional per-acre ve-
turns from additional per-acre yields that will be equal to the addi-
tional cost of the practice ave shown for evoded 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 soil—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
vield in 2 to 8 years. TWhen terraces are constructed by custom hiring,
3 to 6 years are needed to pay for the practice. When fevtilizer is
added, the practices are paid for 1 to 2 years sooner. If the practices
are not paid for the first year, n shorter time is needed to pay tor them
with a Iivestock than with a cash-grain system of farming.  Rotations
that include meadow take Jonger to pay {or 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 3o-
nona silt loam with a slope ot 2- to S-percent, the cost of custom-built
terraces would not be recovered on the corn-corn-oats-meadow-meadow
and corn-cats-meadow-meadow rotations af the end of 10 years, When
fertilizer 1s used, costs on the same soil and with the sume rotations
ave recovered in 3 to § years.

CONSERVATION SYSTEMS OF FARMING FOR THREE FARMS =

lans for conservation systems of farning should congider the furm
as aownt, the farmer’s eapital and his managerial ability. and the
sequence of returns, expenses, and capital requirements over {ime.
A plan that involves a substautial drop in net income in the noxt few
vears may be unacceptable to a farmer, even though 1t may give
greater returus in the future. If an operator has little capital and
can earn & digh return in a year from hogs or from some other in-
vestment, he discounts future income heavily: plans that require
long-term investments in conservalion practices arve not attractive to

¥ Bee p. T for eapinnation of estimules of yield per acro.

*1'his section nbstracted from—

SrONBRERG, 1B, (. INCOME COMPARISON OF LAND USE PROGHAMS IN WESTERN IOWA.
1933, [Unpublished musler's thesis,  Copy on Ble, Town Stite College, Ames.]
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Tavue 21.—ddditional veturns jrom crops and avenmula ted additional veturns per acve, 10-year period following
adoption of conservation practices, eroded Ida ~ilt loam with 12- to 20-percent s}ope, 71948-52 prices?
oy . - , ' — i

: Terracing and conlouring Terracing, contouring, and fertilizer

Years after adop- ' Cash-grain : Livestock Cash-grain Livestock
tion of revised | Rotation ? e el e o e e

plan . » ! ;
: : Vo Aceumu- i Accumu- Accumu- Accumu-
- Additional! Iated addi-! Additionall Tated addi-! Additional Iated addi-] Additionall lnted addi-
©oretarns i dlonal | oreturns [ tional refurns  {  iional returns tional
©oretuens : toreturns foreturns returns
| § §

. - . P : . 4’
C-C-0: L Dollars | Dollars | Dollars.
C SR 2,84 2,84 ! 4,26

{
Dollars | Dollar Dollars Dollars Dollars
1, 26 232, 74 22, 74 13, 68 13. 68

i
'

[==3

24 9081 9.6 1390 25,291 48.03 . 18003 32, 61

581 1366 10340 18,25 3.76 5179 | 377 | 36.38
52 I8 L6625 01 23.72 75,510 1766 1 5404
81| S99 | 553 0 3244 23, 98, 67 | 15, 38 69. 42
30 31,387 268 . 3512 2, 100, 77 2, 71. 61
53 3601 440 0 39,52 22,74 12351 13,6 85. 20
82  JULT3 4026 43078 2.74 | 146,25 13, 98, 07
37 A4 01 .38, 45, S00 ¢ 14725 | L0300 99.00
360 AT 496 . LTHD160.00 0 1368 .38

42 c42 4. | + . 66 19. 66 |
Tl b, 53 L D4 13. 5. A4, 7L
660 1191 450 a7 66 4405
10 .20 .05 5. 65 2.78 | (6. 83 +
30 29, 105 326 . 6 88,47 |
39 - 07 A 16 3576 00 8647 |
97 | 30,04 | 4. 82 40: 581 19, 66 | 106. 13 !
2% 330 426 4484 661 12510 |
200 3559 | 1.58 46, - 335 121,84 |
13 3772 4026 . 6 14, 14150 !
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41.
45.
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1 Based on changing yields after a practice is adopted.
2 C==corn; O=oats; O.=onts followed by 8 sweetclover cover erop; M=meadow.




TanLe 22 ——Number of years needed to accumulate additional relurns jrom additional yield equal to the additional
cost of conservafzon 7)mctems on eroded Icia azlt Zoam fwztlz, 18- to 0 7;e7'cent slope

l

1
i
3

Basis of computing costs per acre for-—~

|
Praetice, system of farming, dand Moldboard plow Whirlwind terracer Bulldozer Custom
rofation ! o ] ;
With oper-\WWith oper-|With oper- \\’Jth oper-l With oper-{ With oper-}\With oper-|With oper-
ator’s laboriator’s laborjator’s ]:\bor?ntor s laboriator's laboriator’s laboriator’s laborjator’s labor
included | excluded | included ’ excluded | included | excluded | included | excluded
Terracing and contouring: Years Years Years 4 Years -1 Years Years | Years Years
Cashgrain: ‘
Co GO e i i i e e 2 1 3 2 A 3 5 4
[ 2 ¢ JEEE N . 2 2 3 2 4 3 3 5
C-0,-C-O0-M-M_onivnii anit 3 1 3 2 { 3 5 5
CrOmO-M-Mo i s 2 2 3 2 H 4 6 6
CrO-Me Mo e e i e 2 2 3 2 5! 4 6 6
Ln estock : f, : ' : ;
T 63 o NN I PR 21 1, 2 2 3 2 4 4
CoCmO el o v i i 2 1t 2 2 3 2 4 4
C-0-C~O0-M-M_o oo cwaaa 2 1 3 2 39 3 4 4
C-C~O0-M~M. . .... b 2 2 2 2! 3 2 b} 5
C-O-M-M_ o mciiinnn 2 1 3 2 R 4 5 5
Terracing, contouring, and fmtlh/el ; : : :
Cash=grain: : ‘ :
CoC-0 i i i 1 14 1 1 1 1 2 1
(6 62 O T 1 I 1 1 1 1. 2 2
C=0,~C~0-M-M. ... et 1 1 L 1 3! 1 3 3
C-CO-M=Moo il 1 l 1 1 2 1 2 2
C=O-M-M. e s D 1 1 3 1 34 3 4 3
Livestock: : : i :
GG i cminilis iniinan 1| 1 | 1] 2 ; 1! 2 2
CoCmO e i o 1 i 21 1 2 2 2. 2
C-O=C-0-M-M_ e 1 1 3 1 3 3 3 3
CC=O-M=-N i e : 1 1 2! 1 23 2 2 2
C~O-M-Morn i dmcie i 3 l 3 L 3 3 4 4
H i :
1 Q=corn} O =oats; Ow=0nts followed by a swcé.'cr caver.crop; M=meadow. ‘ ‘

¥

('S N ‘91T NLLATING TVOINHOTL

-
¢

“Ld

TIALTIADIYDYV O




SCIL CONSERVATION AND IMPROVEMENT PRACTICES 45

him. The same conservation plun, 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 canse only o small or a gradual decline
mn income for the first few years may need to be devised. Credit
may be needed to oliset high discount rutes by farmers whose funds
are limited. Schedules for Agricultural Conservation Program pay-
ments may need to be geared {o the time required for the practice to
begin to give returns,

Budgets for Three Representative Farms

‘Lhe objectives of this purt of the analysis are to show what happens
on 3 representative 160-uere farms as conservation plans are puf into
eflect. More specifically, i examines changes in (1) labor require-
inents, livestock numbers, crop acres, and crop production; (2) eapital
mvestment; (3} gross income, expenses, and net income; and (4) the
disconnted valnes of futore net income. Budgets for the present
(194451 average) and for 9 alternative systems of farming were
constructed for each of the 3 1‘a||)1:esentati\'e farms. A conservation
plan for each farm was made by Soil Conservation Service farm
planners in the counties In which the farms are located. ITBach of 8
alternative Jivestock systems was combined with the revised cropping
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 ean be exumined.

Farm 1 is located in Linceln Towaship, Harrison County, Jowa.
The soils are predominantly Ida silt Joam and Monona silt loam (fig.
1). Several ridges of moderately rolling Monona silt Joam break
ofl to steeper Ida silt Joam on the southern and western slopes, and to
a steep Monona siit Toam 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 siit loam border
3 ditches. Thirty-three acres of perntanent pasture, partly covered
by timber. are located in the northeastern corner of the farm, chiefly
on steep Monona silt Toam.  The farm is cul up by some fairly well
stabilized ditches that in many places are too deep to cross. The
farm buildings consist of & house, & 86- by 54-foot barn that has a 600-
bushel grain bin, o 20- by 22-fool poultry house, & cornerib that will
hold 3,000 bushels of ear corn, and a 12- by 20-foot tool shed. All
except the poultry house ave in good condition.

Farm 2 is located in LaGrange Township, Harrison County, Towa.
The soils on the farm are shown in fignre 2. There are sharply pointed
ridges, steep hillsides, and gently rolling to level bottom land. A
gully 50 feet dee[l) and 70 feet wide in places runs through the farm
close to the buildings. Except for aboul 37 acres of steep Mononu
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 and gullies. T.ittle erosion occurs
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SOIL MAP OF FARM 1

Harrison County, lowa
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U. 5. DEPARTMENT OF AGRICULTURE HEG. 55 {10)-758  AGRICULTURAL RESEARCH SERVICE

Fioune 1—Soil map of farm 1, Harvison County, lowi.

on the Nupier soil and none on the Hornick, The buildings consist
of a house that was recently remodeled, a 32-foot-square barn, a com-
bination cornerib 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 id-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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IMgurr 2—8%0il map of farm 2, Hurrison County, Iowi.

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 ave 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 sonthwestern corner of the
farm. The ridgetop includes about 31 acres of gently rolling Monona
silt lonm. The steep slopes of Ida, Monona, and Shelby silt loans in-
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SOIL MAP OF FARM 3
Shelby County, lowa f
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Ficoue 3.—Soil mop of farm 3, Shelby County, Iowa.

clude about 50 acres. The other 40 acres of productive, level Napier
and Hornick silt Jonmns are located in the southeastern and northwest-
ern corners of the farm. A 7-room house, a 60-foot-square barn, o 22-
by 48-Toot hog house, and o 24- by 60-foot machine shed are all in good
condition. A 24- by 4d-foot cornerib and u 12 by 14-foot brooder
house are in fair condition. A pounltry house, 20 by 40 feet, is in poor
condition.
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Budgeting Procedures ®

Tncome and costs were estimated with steady and with dropping
prices. Doth levels start with 1952 prices received and paid by lowa
farmers. The 1952 Towa prices were adjusted slightly in some in-
stances to put them in proper relationship to Uniled States prices.
With dropping prices, the 1952 level of %n:i.ces declined gradually
rhrough 1938, Istimated prices received dropped 22.4 perceat from
1942 to 1958, while estimated prices paid dropped 13.8 percent during
the sume period. For prices received. it was intended that the esti-
mates for 1952-558 would reflect approximaie changes in prices that
would oceur it the United States index of prices received by farmers
were to decrease from a level of about 290 percent of 1910-14 in 1952
i0 223 percent in 1938, For prices paid, it was intended that the esti-
juates for 195°-58 would reflect approximate changes in costs that
wotld occur it the United States index of prices paid, including inter-
est, taxes, and wage rates, wers to decrease from a level of about 2490
percent of 1910-14 in 1952 fo 225 percent 10 1058, This would niean a
change in the parity ratio from abent 100 in 1952 to 90 in 1958 on the
["nited States index.®

A fixed cost per nere was caleulated for both corn and oats regard-
less of yield. Then a vaviable cost per bushel was calculated for these
crops.  This procedure gave a slightly higher cost per acre for the
higher yielding acrenge. Most of the variation in costs was caused by
Jditferences in costs of harvesting and storage. TFervtilizer needs were
based on recommendations for each particular soil bype. Becuause of
the variation in ferfilizer needs. needs for both nitrogen and phos-
phorus were caleulated separately. A fixed cost per aeve was used
for all meadow. These costs iseluded the cost of sceding, which is a
high percentage of the lotal fixed costs for rotution pasture.

Taxes on the land in these farms were taken from the comnty records.
They were adjusted for futore years in view of what was expected. bat
the changes were small, The cost of maintaining fences other than
that for permanent pasture was caleulated at 75 ceuls per acre per
vear,

Cropping System and Crop Preduction

Aereages ol corn, oafs, hay, and pasture were averaged for as many
vears as possible of the Jast 8. Average estimated yields :f past ro-
tations were continued were then wsed to estimate production of com,
vaty, and hay equivalents.®  Yields with the revised rotations, ter-
racing. contowring, and fertilizer were lnereased because of the use
of fertilizer and good crop rotations, An initinl incrense of one-

= goe Appendix fur additional Tpfovmition on the hudgeting procegure used
D 83 to AT

# Parity ratio is the ratio of the index of prices received to the iodex f prices
paid for conunedities, ipterest, taxes, and wage rales,

B pegglyuction of hay and pasture was computed in terms of hay eguivalent.
Produetion of pasture wis estimated in terws of the tons of Day the pasiure
would produce, Pasture requirements for livestock were alsp estimated in terms
wE tons of hay., Prodection costs for an gere of pusture were less than pro-
laetion costs for un aere of hay,
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seventh of the average former yvields of corn and oats on Ida and
unterraced Monona silt loams was accredited to a fertilizer applica-
tion of 40-40-0. For terruced Mouona silt loum 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
nltimate 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 onts would be increased by 30 percent of
the expected diflerence 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 foruge. Distribution of the fornge 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 adjustiments are made. Usually the acreage of corn is reduced
immediately. The acreage of outs increases because a larger acrenge
is needed as a nurse crop for seedings of meadow. Since grass and
legumes must be seeded the year befove they are used, production of
forage does not increase until the second year of u soil conservation
plan. It may tale 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 measuyes.
Normally, 2 or 3 times through the new rotation are needed to reach
a higher level of corn yields. The yield of outs also increases. If the
change from exploitation to conservation results eventually in a larger
total production of both grain and forages, the relationship between
gramn and forage is complementary. If the chunge brings about a
smaller production of gruin but w 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 unpon the marginal return expected from each in the farm
business.*

Past average acreages {1944-51) on farm 1 were 66 acres of corn,
44 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 28. Theacreage of corn would drop to recommended
levels the first year. The ncreage of oats would be higher the first
year but lower the second year. The acreage of hay would increase
in both the frst 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 ncreage of outs would be increased. Tn the third year
the acreage of oats would decrense and the acreage of hay would in-
crease. Changes in acreage would be small thereafter.

* As production of forage is inereased the marginal returns from the additional
forage maoy decrease. If production of grain decreases fhe marginnl retorus
from grain may increase.
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TanLe 23.~—dereage of evops on 3 vepresentative farms under average
194451 plans, and revised cropping plans, 1953-67

! :

_ Corn i Qals Hay

Years after :

adoplion of I ' ; . - " ;

revised plan | Farm : Farm; Farne § Farn Furm  Foarm § Farm ; Farm s Farm

12 8 Ly 2 300 1 o2 0
Aeres ] Acres | Acres { Acres | Aeres E Aeres | Avres 1 Acres | Acres

1944 5l averagel GO 52 62 34 45t 53 31 20 37
1o oo-od B4] 88| 57| 407 W0 1 50| 371 28 45
SR a7 33 47 22 a3 1 54 52 . 31 51
Bowoo .ot 38 37 65 251 27 . 28 8 ' a3 01
: S 39 34 ) 25 1 L L] 47 a2 36
> SRR B *: 36 51 27 281 a0 50 ¢ B3 31
| S mm- '35 33 66 27 31, 30 52 53 56
A - 37 44 23 27 1 47 51 53 6l
S B 1 34 52 | 25 311 44 47 52 56
| 37 36 70 26 28 3l 48 33 3
Wo ool B 1+ 33 45 25 31 5l 3l 53 G4
B I 35 a7 406 25 27 45 51 53 61
1200 .. . ....: 38 34 Tl 23 31! 25 50 52 al
Voo i 37 36 49 26 281 52 48 53 51
) 38 33 47 24 311 49 44 a3 86
15, . ... b 8B 37 65 26, 27§ 26 50 53 G1
6. o0 eeeeoo: 360 34 50 23, 31, A0 I 50 52 56

Farm 3 has the most productive Jand resources of the 3 farms
stndied. 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. Pust acreages of erops on this farm were 62
acres of corn, 53 acres of pats, and 37 acres of meadow. Part of the
change would be to crop the level Iand morve intensively and the rolling
Iand less intensively. The Jongtime change would reduce the acreages
of corn and oafs 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 indieated in table 24

Tanue 2b—teerage annunl soil logs on eroplond

Boil lose from —

Furm . PPast rofution Ievised rotalion
N i [
Total ! Ter acre Total ! Per acre
Tans | Tons Tong ! Tons
| I . e e T, 631 3. 838 736,00 - G, 63
Y e e e 2 830 . 24. 19 691. 50 | 5. 91
e S e e s 4,107 - 27.02 - 595.77 - 5, 32

t A verage annoal 1oss for the years needed to cumplets fhe cotation.
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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
. F : &
THQUS. OF FEED UNITS FARM PLAN | . A ’;\‘ '"
& |- 2l ——1944.51 _ |- AT YE
TOTAL mewRevised | . ﬁ‘]
: [

3 ar bl“.""i B “ q " )
LN o '; _h—\‘l{"g_""\—H

[ Lab 09 N — =g = [N

4 P N\ st % v/ ‘t' T
— WV :
GRAIN B ¥

- - -, -
‘\-'“\ , , N "“\‘ \"v‘o‘-*-’ e -r
- - o T % "'\ ,"‘
2 [~ e I’--‘ ~ - ! S “ X
L I L " ' o "
P N ‘- I’ .

> FORAGE L if :

OIIFI!Iilullljl_Lj |Il[ll|1rl|rlrirl!JE‘l'J:"""‘
0¥ 4 8 12 0*4 8 12 0% 4 8 12 16

YEARS®

® 0 rEARS I54d-81 FARM PLAN TAFTER 40P TION OF REVISER FuRm PLAN THREE FARLS IN <ESTERM 10w
V. b DEFARTUENT DF GRIGULTURE MEG 341101-781 ACRICULTURAL REAEARCH SERVICE

Freune 4.—-T'roduction of grain, forage, and total feed units on
3 farwis in western Iowa.

Production of forage under the revised cropping plan for farm 1
would inerease rapidly. At the end of the fifth year it would be
double that of the present plan. TProduction of grain under the re-
vised plan would not reach former levels. TEven though the yield per
acre of grain mereases, the Increase would not be large enough to over-
come the heavy reduction in the acreage of grain. In the seventh year.
total yeoduction of feed under both plans would be about equal ; but
forage would represent & 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. TFor every additional ton of hay produced
n the first 5 years (1952-56) under the vevised plan, production of
corn would decrease by 33 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.
Tiater on it would gradually increase, but it would not reach the level
of production obtained under the program used during 194451, 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 he more than double
the production ix:. 1951. Total production of feed would reach former
levels in the fourth year and it would remain higher thereafter. TUnder
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 hecome profit-
able after a few years if a farmer can use forage to advantage in his
farming system and if future income is not disconnted severely.

Production of grain under the revised program for farm 3 varies
somewhat because of variations in acreage. During the first few
years, production of grain wounld drop slightly and production of
forage would stay about the sume, Production of both grain and
forage would begin to inecrease after the fifth year. Troduction 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 fivst 5 years of the revised plan
on this farm, production of corn would decrense 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 Jast 5 yenrs
of the period studied.

I 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
hy adjusting acreage to a point somewhere between present and recom-
mended levels. Tt is possible that neither of the two levels studied are
at the pealc of the longtime production curve.

Livestock Systems

Eight alternative livestock systems were considered for ench farm,
as follows:
(1} Yearling steers wintered, puastured, finished in dry Jot—dairy
cows (5)—hogs;
(2) Yearling steers winterad, fed on pasture, finighed in dry Jot—
dairy cows (5)—hogs;
8) Yearhing steers wintered, pastured, finished in dry Jot—hogs;
4) Yearling steers wintered, fed on puasture, finished in dry lot—
hogs;
5) Feeder calves wintered, pastured, fed in dry lot—hogs;
6) ]Feeder calves wintered, fed on pasture, finished in ary lot—
1085 3
7) 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 di(ferent cattle-fattening systems were in-
cluded to learn which would be the most profitable under & soil con-
servation system of farming. Yearlings and calves were used iu two
grain-and-forage feeding levels. Yearlings were nlso combined with
a small dairy herd at both feeding levels.

The yearlings would be bought in October at an average weight of
604 poundis (}ippendix, table 40}, They would be wintered on hay
and enough grain to gain abeui a pound a day. Those on the low
grain ration wounld then be pustured 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 pusture and later finished in dry lot to Choice grade, with a final
welght of 1,148 pounds for sale in November. Under these feeding
programs, the yearlings fed on pasture would use about 11 more
Lrazhels of corn than those pastured before they were finished on grain
(Appendix, table 41). But the former would go to market n month
earlier.

The calves fed on a Jow grain ration would be bought in Augnst ai
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 summenr 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 would be pastured in fall and wintered on hay to gain
about & pound a day. In spring they wonld be put on pasture and
fed on pasture thronghout the sminmer. They would then be fed in
dry lot to Choice grade for sale in December at o weight of 1,040
pounds. The calves fed on pasture would use 9.8 more bushels of corn
to rench Choice grade than those pastured before sturbing on grain.

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

The numbers of livestoclt in 8 alternative ltvestock systems that
could be supported with the nverage cropping plan followed by each
Tarm in 134451 ave given for the 3 farms (table 25). The numbers
of livestock that the revised e¢ropping plans would support are indi-
cated in fables 26 to 28. On farm 3 for the first several years, live-
stock numbers would be nearly the same with both the 194451 plan
and the projected plans. Affer 4 years, cattle numbers would in-
crease as production of forage incrensed 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-
ont the years because of greater variation in production of feed.




Lanre 25 —Numbers of livestock in 8 allernative livestoek systems that could be supported with cropping plans used
on 8 representative farms, 194451

3

: ! ! Altérnative livestock system -

Kind of livestock o Farm _
! No. ! : : i

; 2 ' < i i

TSNOD - T10S

=
[

, P
. f /

Number | Number | Number {" Number | Number

. © Number-§ Number : Number
Dairy cows_. o oL L 1 2 2 |
Doaea. o, . : ) ®
Poce.ilie i o, I i ; ‘ 5

o0
oCoC

Beef cows. sl
Do
Do... ...

[N R

OO0 oCo
i

Yearling steers._ ..
Do ...,
Do,

—
oo NOoo O0oC COoo

Feeder calves.. ... ..
Do civn oL
Do

CO0. CCO COC U

—
gmSy OCo oo O
COO OO0

Hogs.....oooovo )
Do..o. ...
0D L S

SUOTNIIVId  LNIINFAOUAWNT ANV NOTLYVAY

1 Sce p. 53 for a deseription of livestock systems,
* Livestock systems 1.and 2 not used on farms 1 anyd 2 as the feed available would not.support these combinations of livestock.

GG




TavLy 20.—Numbers of livestock in alternative livestocl: systems that cou?d be supported with revised cropping
; 7)Z(ms, 7‘(&7‘777, 1,0y yk(u'.s 196867

96

Years after adoption of revised plan—

-Livestock system ~ i
1 2 3 A 5 7 9

(1952) | (1953) | (1954) | (1955) | (1956) { (1958) | (1059) | (1960) | (1952) | (1964)

|

Number | Number | Number @ Number | Number } Nwmber ¥ Nwmber | Nwmber { Number | Number | Number

Yearling steers 5 8 10 10 14 15 18 8 18

1 ])nuy COWS b} 5 5 5 3 ) 5
Hogsemeimone s < 14 108 102 102 00 S

w0
e 21

—

Yearling steers._ . ..._.. 101 M i
2y Dairy eows. ool 5 5 i 51 5 |
Hogs. cov v mnnian. e ] 96 ! 84 72

21
)

ZOTT NLIATIOS TVOINEOMT

[ R

-1

gl

Yearling steers_.. .. e 11 . 17 ¥ 17 21
HoOgS ccmcmmae il 120 i 96 b 96 84

~Th

[
agel]

3

il WOKo

=S
SLAHA S

Hogs----.,-..,._,.-,.“ 114 S84 84 - S ¢ 66 !

Teeder calves. ... ... .- ' 16} 20 | 23

o A
<

Hogs o il icu s i ' ; 96 ¢ 84 i 72

20 25 |

o8
<o

Teeder ealves.. ... 5. t 5 1 20 | ;
72 48 48 | ‘36

t
; N
3ef cows . 7 10 | Wi 1w 16! 24
| 120 120 0 120 | 126
DALY COWSon e e e is 8| S ! i 12 14 | 16 18
108 —n oo 120 114 ; 9% 96, 96 ; 96 96
! i

! Some years hcu\ con 1952 and 1007 are omitted fmm the tn\)le lmcnuso the numbiers of liv ew(ook would bo lho sime as ln the pwcodim. vear.

o &

Hogs.o. . P 96 . 72

TOgSaee 2T 30 132 |

HINTTINOTYDY J0

of

r

b |

{Ymrlmg Steers. o u il 8 TS RS
S ,

{n

{i

{




Tanne UT-Numbers of livestock in alternative livestock systems //m/ mu?tl be supported by revised. cropping
plan, /‘mm 53, bz/ 7/mru 1952671

i
! Yenrg nfter adoption of revised plan---
Tivestack system :;{ - - a P ,? — .. § - . , < . Dol e i 1 b e
1 2 ; 3 SIS B T AR | R R § b .9 10 11
! ;
; i ;
C1052) 1 (1953) | (1954) | (1055) f (1056) i (1957) | (1058) | (1050) ; (mm)) {1901) | (19062)
: Number | Nwmber | Number | Nwmber i Number | Number | Number | Number f Number { Number | Number
Yearling steers. . . S0 1] 4 8 13 17 20 23 21 21 23
H{ Dairy cows. ... . 5l 5 5 5 s 5 5 5 5 5 5 5
Wogs. ... ... ... .. 160 2 132 114 9o 54 78 72 84 8t 84
‘ i ; : ! i
]\L‘mlmg steers . 0 2 5 10 i 14 21 25 26 27 27 28
22 Dadry cowso L, 0 5 5l 3 5 S 51 5 5 b 5 5
“ogs . L 150 B2 126 00 | 81 60 54 51 bl 54 60
,{\ curling steers . 6 S0 2 G 2000 w97 28 2 29 30
“1Hogs... R 150 138 114 102 90 | 84 78 2 78 78 84
{ ¢ H

4 {\ earling sfeers. . ... 7 0 1! 17 ! 25 | 20 | 33 36 36 30 37
Hogsa .. 150 1260 108 81 60 | 54 42 a6 306 36 48

] : H i !
. { foeder enlves . Lo 7 9 i G222 W0 31 31 32 a3
N Hogs. . i A0 5 Jaa 102 90 78 66 ! 60 54 54 60 06
,h{wuh-r enlves o0 L 8 10 13 18 20 30 ¢ RE a0 30 a7 18
Hogs: .cooo. o000 T4l 132 96 78 3 42 36 241 2. 30 36

' ! 1 | ; H
H{Boer COWS . - . IR 5 6] 10 12 1 18 22 28§ 20 20 27
Ulogs .. .. . 150 150 &7 150 182, 126 126 12 1267 126 120 144
k{mwy COWS. .. A4 ! 7 i 12 15 19 or | a1t 21 21
PWMogs.oo. o0 . it 150 L L1320 02000 108 0 90 a0 o 06 06

: H ! i { i i o : :

i Years 1003-67 are omiitied from the table he¢nuse the mumbers of Hyestoek svould bis the sameas fn 1002,

SEDILOVEd INFIRFAOU4INI ANV NOILVAUIASNGD TI0S
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TasLe 28—~Numbers of livestock in alternative livestock systems that could be suppor ted by revi ae(l cropping
7)Zam farmo‘ Zn/ 1/0[(/9 ]()7,3 47

*Years after-adoption of revised plan--

Livestock system B T "{ DT R T R o R
1 2 f i[5 A 7 8 9 10 1§13 15
‘ !
(1952) | (1953) (1901) ’ 055) 3 (1956) | (1957) - (1958) { (19.30; : (1900) (1061) (1962) ; (1964) 1 (1966)
- st ' j i ~§ - --->“ s
Number Numbn | anlnr &\’umb(’ru\’mzbcr | Number Number 1 Number .\ wmber’ Number \’umbu ‘Number Nwmber
| |
{Yearling steers.. .. .0 .7 7 10 / i 8 181 18 1 | 17 i 2 18 20
13 Dairy cows. ... _. | 5 5 5 5 ' 5 5 S 5 5 3 5 { 5 5
[¥ogs... ... 7 S, 1861 186 1860 192 1920 192 174 1740 174 180 162 180 1 162
f Yearling steers.. 1900 s 100 4 2002 2 s 25 21 2
2 Dairy cows. ... .. . 51 5 5 5 5 ) 5 5. 5 5 51 5 5
| Hogs... .70 180 C1B6 0 180 0 186 186 174 150 0 1440 144 162 1320162 132
| ‘ ‘ ; i : ; - - o -
g{\ earling steers . .. .0 14 M1 1 150 1 2 24 24 25 25 251 25
PlHogs.......o. . .. 180 1805 180 [ 1802040 204 168 68 4T 1T QT4 174 174
s { rearling steers... .0 181 18! 10, 17 18 24 3l 31 80 80 a3 30:¢ 33
Togs..o' ... . i 1681 1620 174 174 180 0 132 132 132, LbL 1 to1320 1507 132
i : : ‘ H ; } :
5{ Feeder calves.......i 16, 16 17 150 1w 22 2 260 26 26 300 27 29
logs... . ....p 1800 U174 IS0 186 - 168 156 156 © 168 ;- 168 4162 1 156
o {]«ecdor ealves. ... . S8 18% 20 18 1w 23 52 32300 30 331 3L 33
Hogs... .. ... 162 156 162 162 168 188 120 120 0 138 138 1200 138 ¢ 120
ABeefeows.. . w3l 13 a4 1 M5 AT 20 a0 ar a9 sy,
Hogs-on . . ... ; 2160 2100 2161 216, 2161 216 206G 216 0 222 9222 915 222 9l
i } i : i
S{Dm\ COWSoonw o 100 100 11 EL 1L 14 |F S RS AR T | 18 18 18| 18
Togs.... ..........} 180 180 ; 186 ;192 186 | 180 216 - 204 186 1806 186G ° - 186 : 186
! i T [ i ! i

1 Somo years between 1952 nnd lﬂu: nre nmmod rrnm Lhe mhlo l)e( AR ﬂw numhors urlnvﬁlnck are me sume ns In the pr(wdlm. year,

s¢
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Capital Requirements

More capital would be needed for conservation practices and addi-
tional livestock in a conservation system of farming thun for the
system now used on the farm, Tlhe additional amounts needed (com-
pared with the 1944-51 sysicem) by years are shown for each of the
3 ense farms {table 20). Values wre shown for 3 conlrasting farming
systems: Yearling steers and hogs (plan 33, beef cows and hogs {plan
7). and daivy cows and Lhogs (plan 81, The values are af 1852 prices.

A farmer who decides (o <BiTE to w conservation plan will need from
several hundred to several thousaud dollar immediately. The can-
servilion plan and the Hvestock on the farm at the time a plan s
mstituted would altect the nount of additional enpiial needed. Plan
3 would require mose eapital te initiate on any of the Furme than
either plan 7 or plan 8. The amount of extea cupiial needed the yvear
a plan is adopted would rage from SHG (o 540 {table 293 The
sreatest amount of addifional capital is not needed v the imitial vear,
however. Thut time would eome on Chese farms beiween the <ixth
and ninth yepr aTter w revized plio was begran, as shown by the italie
numbers in (able 290 Fven after 13 years, excepl for plan & on Tarm
S0 from R4 o 23312 more would be jnvested if the conservation
pla were i elfect. For plan = on Tarem 20 less enpital wonld be in-
vested after the 11th vear.

The totnl non-real-estate inveziments after each of the ~ Tvestaek
plins aud o eash-prain ptan (plan 9 e eompletely i eileet wree
shown i tables 30 and 31, Capitad requiremends Tor all livestoek
svetems would be higher under the conservation plan than under the
existing systen. Some of the inerease my be afteibuted to higher
crop expenses when fertilizor and terraces ave used aud additional
foruge i @wrown. But the grealest nerease 1= gssocinted with live-
stock.  Caltle must he bought (o consume ithe larger quantities of
Torage produced nnder a consevvation plan. The larvgest iofal in-
vestment would he for a system of farming thai woirkd inelinde hoeet
rows as the Torage-consuming livestock.  Despite the large invest-
nienf. a beel row and hog combination would return the Towest ner
inente of any livestock system ineluded in the stidy,  The Towest
capital requirements wnder o conservation plan would he Tor o eash-
wsin system of Tarming,

As the eapital investienn in Hivestoel inereases, visk nmy also in-
vivase beertse of changes in prices and the possibitity of o loss From
declining prices. A Tarmer who buvs Teeder sfeers 1o use Torage
should not only estimaie whiat it will east him {o pot the neeessary
pomnds of gain on them it alzo what he will vecoive for thew, I
his estimates are wrong hie may realize a foss eather than a profi(,
He hiag no rveliable way of testing his estimates, wnd the prices he payvs
as well as those he reeeives nmay ehange eomsiderably in the Teeding:
preriod.

These values indicale he importance of eredit o getting con-e-
vafion plans established nnd keeping them Tunciionine, The require-
ments are ugest when the plan includes livestoek.  Capital is needed
immediately and for a relatively long period of vears.  Maximum re-
guirements usually ovcur a few yewrs ufter a plan is originaied, Not
only is long-term credit needed. Tt additional eredit should he avail-
able from year o vear when needed.
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Tasre 20.—dAdditional capital requirements by years jor revised systems of farmiing for 3 plans, 3 representative
farms, 1952 prices*

o i e s 60— he e e e St e mese e et e+ D S by e . 51 i,

: Plan 8, farm-— i Plan 7, farm-— Plan 8, farm—

Years afler adoption of o o
revised plan ; | i i i
‘ ; : ‘ i 2 ; 3 ’ '

¥
i

b s e et et g o e e+ o

- Dollars | Dollars | Dollars | Dollars | De Dollars

L : 2 2,838 1,447 0 1,162, 2793 1 446
, 2,072 | 20002 1314|2409 530

2,648 | 2637 | 23561 2,477 | 626
2,570 | 4,027 | 26511 2200 863

3, 381 492 0 3,319 1 3,745 3, 049 1,034 | 1, 240
3,238 4,083 1 4062 3,463 4, 091 1059 1, 742
3. 206 3,489 - 4 715 5,133 2,282 | 325 0 92 491
3,577 r3,218 0 5 303 6, 769 3,198 1 3 435 2, 828

3, 30 954 L0 6.030 1 3,877 3 146 2. 683 1, 023
3, 440 . : 28 | 4 512 6. 182 3, 605 2. 858 2, 584 511

57 4, 230 6,037 3,28 | 2569 2, 439 240
3, 048 5, 892 3,013 2280 2, 204 ~31

3, 666 5, 747 2, 792 L9991, 2 149 —303
3,884 L 5 602 2, 520 1,702 1 2,004 — 574
L8102 5, 457 2.199 1,413 | 1,859 —845
L2820 5, 312 1,028 | 1124 L7 | 1116

H

i i 4 1T

QoL =

! Shows the total additional eapital requirements each year from 195257 that would apply to the farm if a conservation ﬂm\ werg adopted | 2 A
and machinery is Inchided in the estimate, S ! vero arlopted In 1952 A eharge for bulidings

TINLTAOTYOV J0 "IdIAQ S 'Q ‘2911 NILLATIAT TVOINHOHTL,




"LanLe 30.—Capital requirements for 194461 plan and when specified farm plans are fully established, farm 3,195%
: prices

o et e o s o U S P e e e e P

Plan~

Ttem

b e 5 o e

1

92

<

3,330 | 5,340 1 3,260 ; 3,288 } 3,3 3,330 ¢ 3, 235 |
306 | 306 306 306 j 3006 t 306
2,425 ¢ 2,355 2, 838 2, 18% 2, 4 2,595 1 2,529
35 | 39 36 40 3L 28 ¢ 65
kS . 114 114 114 114 4 114
~Value of breeding stocl v 2,961 | 2,911 1, 700 1, 605 5, S
Feeder catfle . 1,419 1 1,622 | 2,838 | 3,440 ! ;

¢

|

; . . i e :
Dollars % Dollars | Dollurs Dollars Dollars | Dollars |

¥

1

NV NOILVAHUSNOD ‘TII0S

SO

A (@18 Rt
o O =
[S1E< )]

Total capital, except machinery s... .. . .7 10,293 ? 10, 383 ; 10, 801 | 10, 674

HERV V)
~I

Conservation cropping plan: : ; |
Crop expenses ? 3,580 3,580 3,580 | 3,580
Land taxes. ooloooiuiioiaiian e meamemi 306 306 306 306
Livestock expenses 3 2, 35 . 05 2, 319 1,974
Additional buildings ¢ ; 50 & 70 86
i 114 114 114
Value of breeding stock ; 2, 503 3001 1,455 1 1,104
Teeder cattle 4, 054 ; I 5 067 | 6,689

i

SADLIOVEd INFWHAOUINIL d

Total eapital, except machinery * 112, i 12,605 ] 13, 547 ‘ , 15,347 | 12, 534

1 Cashegrain plen, B 4 Yearly average cost.
2 Includes machinery upkeep and $11 yearly terrace cost. $ 1952 machinery investment was $4,323.
3 Includes protein fced, veterinary expense, equipment, and building upkeep.

19




Tasre 31—Capital requirements for 194451 ;)Zan and w hen specified }(u‘m, plans arve fully established, farms I and

! Cash-grain plan,
¥ Includes renl estate taxes.

2, 195% 7)7‘2(‘(’6‘

Ttem e . e )
g “ s
Farm 1: | o
194451 cropping plan: L Dollars . : - Dollars Dollars
Crop and livestock expense 2., . .. . 4, 633 4,607 | 1 702
Livestock investment. .o ... ... ...t 9 .)(‘6 2721 | 2, 300
Total eapital, except machinery #._ : 221 :) ()‘)9 :
+ Ctonservalion cropping plan; i
Crop and livestock expense %, ..., . 4,340 ! 4, 028 4,288 .
Livestock investment.._ .. . ... ... 5, 769 : 6, 533 4, 880 |
Total capital, except machinery 1. - 1() 109 10, 561 ! 8, 868 |
Farm 2: o _ ‘ V i
1944~51 eropping plan: : :
Crop and livestoek expense 2.... ... ... 4,362 4, 330 A, 414
Livestock investment..... ... .. . 2,773 | 3, 128 2, 4844
Total capital, exeept machinery 5. ' 7,458 { 6, S‘)S
Conseryation cropping plan: i !
rop and livestock expense 2., ... .. , 0‘50 4, 157 4, 687 .
Livestock investment.. ....... e ‘ 7, 01 5, 418
Total capital; except maebhinery ... J 10, 105

Plan -

Dollars
4, 639
2 523

/ ’1,162

4, 123
5,185 |

'0 303

4,887
2. 628

(‘), ")Go

4, 327 -
() 101

10, 123‘

11052 machlnor) inw cslmont was $.i BAT.

+1952 machinery investment was $l.m0

7 8 91
i Dollars - Dollars | Dollars
4, 798 2, 735
| 2,819 | ool
2, 735
4
4713 0 4,800 3, 276
7,029 1 5142 ¢ oo L .
12,642 i 10,032 3,276
4, 490 5 1, 554 2,718
3,532 1 2,610 ... ...
8,022 7,164 2,718
e -
4904 5101 3, 353
‘) 066 ; i 5, L{IE NS S
13,870 0 10,965 | 3, 353

29
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Technicians who plan conservation systems should recognize the
effects of various plans on the additional eapital involved at the time
the plan is started and for many years later.  They should also real-
ize that the additional risk mvolved may be u strong determinant i
getting a plan acvepted by farmers, Those who are short on capital
or who have what they consider more profitable alternatives will not
accept a plan wnless credit iz available for it The eredit must be
available for a period in keeping with the additional capiial required
and the additional revenue fortheoming over fime,

Net Income

Even though income from a econservation sy=temw of faurming muy
average more than that from {le present =vatem over a number of
vears. the sequence of net income and expendilwres o the first gev-
eral vears is more important te a larege number of farmers,  Does nei
income mmmediately jump above the level of the present plan?  Does
it fall below and then gradually increase above the present level?
How many vears are reguired before income wmler n conservation
plan is greater than income under the preseni svelem of farming!
These guestions. and the Iack of information with which to answer
them, are what is keeping many low-income and low-capital Tnrmers
from adopting seil conserving syvstems of farming,  Sueh informa-
fion 1= also needed for Soil Conservation Service planming, Agricul-
fural Congervation Program pavments, and loans of eredit institu-
tions.  From the viewpoint of farm planning, a technician may need
to consider alternative plans and seleet or recommend the ane that
minimizes sacrifices in ineome in the first fow vears. From the view-
peint of ACPR, pavments for particalur practices may needd to be
made continuously for u few vears, rather than ax a single Iamp-sum
payment at the outset, to help bridge {he bweome kg Finally, »
eredit program provided for a farmer who i= shifting {0 o conserva-
tion plan may need to be arranged over several vears so that Tunds
are available as investments in livestovk, haildings, soll practices, and
other items are needed.  Repavment schedules shonld be arrangoed
over a long period so that they wonld not affect living standards too
greatly in the first few vears when incomes decline,

In order to learn what changes ocenr in the first few yeurs after
adoption of a conservation progran. yvear-by-vear sequences of pro-
duction, gross income. costs, and net incomes were computed for each
of the three farms. These data were compuated for each of the al-
ternative conservation plans. except when suofficient feed was not
available for the particular kind of livestock. Computations were
made with prices extended into the Tulure at the 1952 Tevel, and with
prices declining from the 1952 Tevel to a Jevel equal to 223 percent
of 1010-14 by 1858 and then remaining al {hat level for the next sev-
eral years. Most of the computations were made on the assumption
of constant soil productivity with the present systems of farming.
Some comparisons made, however. axsume a continuous decline in
productivity with extension of the plans now followed on the farms.
Both procedures are realistic: some farmers who control erosion fairly
well can maintain annual production by using fertilizer; other farms
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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.

Canstant Prives and Productivity

Under each of the plans considered for each farm, the immediate
effect of shifting to u soil conservation plan is to reduce income in
the frst several years. This drop in income tends fo parallel the
drop in production that oceurs when a soil conservation plan is Arst
put into effect. .\s produetion of forage eventually increases, live-
stock numbers can be increased and ncome then inereases. The

With Steady Prices

PROJECTED NET INCOME, FARM 1

PLAN 3 $ THOUS. PLAN 7 } @
| Actual oW _ ] = -
’I Actual Actual

b / E

il P —

- J Actuol & k- FARM PLAN .
~ / 1944 -51
= L -——— REwited R e
- _4 - ~
.
%
; .
S

““"- -
20%4\
|llltlfii!iil!|

o
0 4 8 12 16 0 4 8 12 16

YEARS*
-
AFTER A0DFTION GF BEVISED FARM PLaN ® YCARE Middaf] Fars *Lan LEFREE ITr 4]
U, 5 DEPARIRENT OF AGRICLLTJUTE HEG- 322007+ Jel  AGEICULTURAL REALARCH SLAVICE

FreUne 5.—Tarm 1: Projected annnal net isrome and discounted anpual neb
income for plans 3, 7, 8, and 9 ar 1952 prices.
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N
®

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

Figures 3 to 7 show the sequence of both projected annual net in-
comes and discounted annual net incomes ab 1952 prices from the
194851 systenm 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 T {beef cows and hogs), plan § (dairy cows and
hogs), and plun ¢ (cash-grain).

With Steody Prices

PROJECTED NET INCOME, FARM 2

PLAN 3 ¥ THOUS. PLAN 7

g m————

FARM PLAN
19445}
— = = Revised

Actycl

5{7? \\’_‘,“\'l'\

L

YEARS *
FAFTER ADOPTION OF REVIIED FARw FLAW G YEang APsdo 5t Fafw FPLiN

U % CIFARTHEMT DF afRICU TLRE REL A B TRV ACPILLLTURAL REMLLBEM LEAVICE

Frevee 6—Farm 21 Prejected ananal net income and discounted annual net
income for plaus 3, %, 8, aod 9 at 1952 prices.

&
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Nondiscounted —ITow long would it take after adoption of each
of the § conservation plans for the nondiscounted net incowe 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 § on
farm 1. In most other instances, it wounld take 5 to T years for the
conservation plan to retwrn a higher net income. YWhen enocagh time
has elupsed for a complete reorganization of the farm and for the
vield-inereasing effect of the improved rotations and soil management
practices to be realized, » dairy and hog .ystem of farming returns
the highest net Income of any plan considered in this study. Plan

With Steady Prices

PROJECTED NET INCOME, FARM 3
PLAN 3 $ THOUS. PLAN 7

Actual

A A
ctual AN \’._h
L4

20% -~

!Ill

PLAN @

— 3

Actual FARM PLAN

Bt — 194451

-== Revised

Actual
\ Y
£ I
LY A N
I\ I v r

¢ 7

*

Y

30
16 O
YEARS *

P UuriR ALINTiTe F RERIEED FAAe Puin FEARE = “eaq .t Fape PLIN

W% UCPaL TuER] OF LGy TLBE mECh L. iE ATe S Rau fpwFadib MAwCE

Figres T~arm 3: Projected annual get income and discounted annual pet
ineome for plans 3, 7, 8, and 9 at W02 prices.

-
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TasLe 32.—Number of years after adoption of soil conservation plans
wntil net incomes exceed net incomes under 194451 plans, 1952
prices

Plan l Farm 1 | Farm 2 | Tarm 3
- e SO I
' i
i Years ° Years | Yeurs
| - . . Q)] ’ o] . ]
- SR . ot (" : " : 7
B ..o . C e 5 5 6
doom- .. . 7 b 7
5. .. . .. I 41 5 6
G__. . P 8 h 7
7. coom 8 8
B _.. e e aemman [ i . 7
e e wmeea - {%) T ¥}

{

1 Plaps are not used beeause Insutlicient focel was uvailable with the present cropphyg plan,
2 Wonld not canal ned income of present plan in 16 yoors

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 8 years on
farm 3 and in 7 yenrs on farm 2. Refurns under the conservation plan
approach, but never quite equal, that of the existing system on farm 1.

The number of years until net incone 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. Amnnual net income
under the conservation plan will usually esceed 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
veturns $4,000 a year, a conservation plan that will return incomes of
$2,000 a year for 5 vears and then jumyp to $5,000 each year thereaiter
would return a ereater income in the sixth year but the sums of the
incomes wonuld 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 un important obstacle to adoption of conservation plans. Many
farmers cannot change to & 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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"CaBLE 33.—Number of years after adoption of soil conservation plans
wntil accumulated incomes ewceed accwmalated incomes wunder
194451 plans, 1958 prices

Plan Farm 1 Farm 2 Farm 3
Years Feurs Years

) e n {t ( 10
B e m el __ 4] M 13
PN 9 8 ii
A e e e e 14 1} 13
B mmmmm e __ ¥ 7 il
B e e 5 g 12
e s ) ™ 0]

e e __ 9 g 11
e m——————_ ) 15 12

i Plans are not used becanse insufliclent feed was available with present cropping plan,
Would uot equal wet reomo of present plan in 16 yeors,

Discounted at Five Rates—Farmers must base their decisions in
regard to future costs and returns on present conditions. Decisions
are made cnrrently 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 reburn current income. TFor example, o 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 mvestment is bet-
ter? o answer this question, he must compnte 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,
it 1t is reinvested ab 10 percent for each of the 10 years® Flence,
$1,500 forthcoming in 10 years is worth no more than $578 from an
investment that relurns income in the present year. If the farmer
can earn only § rather than 10 percent, the $1,500 forthcoming in 10
years 13 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 eapital is limited and he can invest
in short-run enterprises such as fertilizer or hogs and sarn 25 percent,

¥ The formuls for determining the present value (V) of a fulure income is

V=—ﬁ . i which ¥ is the present value, 7 is the income of the future, r is
the interest or returns rate, and = is the number of years.

u=1

The present value of inconies over o series of yeavs, 1 to 4, is V:Z 7{_1-—:‘7)-5"’

=i
in whieh X vefers to sum and { refors to the particular year.
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future incomes from conservation have very little present value. But
if he has o large amount of capital and he can earn only 5 percent on
hogs or fertilizer, future incomes from conservation investinents will
be worth more today.

As the discount rates that farmers use may differ, those used in the
stady reported here were 5, 10, 15, 20, and 30 percent. A farmer’s
discount rate may change as liis capital position changes, or as present
returns from eapital invested in his own business change. A farmer
who has ample capital to invest in his farm business ma¥ use a §-per-
cent discount rate, because 5 percent is the best investment oppor-
tunity available to him within or outside his business. If the im-
medinte effect of & soll conservalion plan is to reduce income, & young
farmer with limited capital muay 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 addibional capital he discouuts the future
less severely, and it may then become profitable {o adopt u soll conser-
vation plan. This may explain why many low-income farmers are
reluctans to adopt soil conservation plans.

If soil conservation farming systems produced morve income from
the beginning, more farmers would adopt them. 1f wuays can be
found to hold “income drops” to a minimum when a scil conservation
plan is adopted, conservation will become attructive to morve farm-
ers. Discounting future income does not chanize the time it takes for
a soll conservation system to produce a Ligher annual income than
the present method of farming.  Bat how heavily the future is dis-
counted affects the length ot time it will take befove total acenmu-
Iated income in terms of the present will be higher nnder a conserva-
tion plan. Lessening the drop in income the {trst 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 Jong it will be before accumulated discounted net income
under conservation systems of furming exceeds aceumulated dis-
counted net income under the present plaus is shown (tuble 34). At
a discount rate of 13 percent, 13 veurs would be needed for plans 3
and 8 on farm 1. Fhe 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
woudd be 16 years before accumulated discounfed 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 plag 9 on
cach farm for all discount vates, except § perecent on farm 3 which
would require 13 years. With a discounting rate of 20 pervcent, re-
turns from a cash-graim conservarion system would never be so high
as those from the present system.  With nltermediale discount rates,
a cash-gramn system has an advantage in that it allows greater veburns
over time and its eapital reqguirements ave nol so greal 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 ave the most favored when
fature returns from conservation are discounted.
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TasLe St—Nwnber of years needed after adoption of conservation
Farming plans until accumulated discounted net incomes exceed ac-
cumulated disconnted nel incomes wunder 1944-51 plans, 1952 prices
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* Woulil aou equal net loeome of 14451 system in 6 years,

Comstant Prices and Declining Productivity

A conservation cash-prain system would never give as great 4 non-
discounted net income as the present system on fawrm 1 under assump-
tions of constant productivity. Dut 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 (lig. 8). With pro-
ductivity deehning at 2 percent, § years would be needed ; and with
productivity declining at 3 percent, 5 years would be requived. When
future incomes are discounted to give their 194451 values in terms of
cpportunity investinent returns, income under the revised system
wonld exceed that under the existing system for discount rates as high
as 20 percent. Plan 7, whiely assuining 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 ¢ years for income to be greater under revised plan 7 and

-
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With Declining Yields

PROJECTED NET INCOME, FARM 1

ACTUAL

$ THOUS.
| PLAN 7 FARM PLAN PLAN 9

e 1944 -5 with
- declining producnvity o

Actual -—— Revised

S T
DISCOUNTED (2% declining yields)
i PLAN 7 8 PLAN 9
- Actual -6 ]
—r / 17 |
B Actual N
" 59 / i

=204 :
0 4 8 12 16 0 4 8 12 16
YEARS*
M AFTER ADBFIION OF AEVIIED Fafu FLas 0 YEARY © 1Taac§) Fafu FLAN
V.3 DEPARTMENT OF AGRICULTURE HEG. 350 10)=Ti3 AGRICULTURAL RESEARCH SERYICE

Frovre S~Farmr 1: 4. Annusl net income for 1946051 farm plan with yields
deciining at 1, 2, and 3 percent and for revised plans 7 and 9; B, disceunted
annund net income Lor IHd4-31 farn plan with vields declining 2 pereent and
for plaus 7 and 5.

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 u decline in productivity, income
{rom conservation plans would eventuully exceed that of the existing
plan, the difference is uccentuated with asswnptions of falling yields
under exten<ion of the exploitive farming system. TUnder declining
productivity, incomes from plans 7 and 9 would exceed those of the
existing plan with disconnt rates up to 30 percent. ILimits on profit-
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ability existed ot 15 to 20 percent discount ratio when constant pro-
ductivity was assumed for the existing plan.

Declining Prices

If prices decline after o conservation plan is rdopted, a longer period
of time under the new system is requived on farm 1 for income to
exceed that of the old system {fig. 4). This helds (rue also on farms
2 and 3. Assuming constant productivity under the present system,
the first year in which plan 3 would give a greuter return on farm 1is
extendad from 5 to 7 years al for plan 6 fvom 8 to 11 years. This

With Declining Prices

PROJECTED NET INCOME, FARM 1

$ THOUS.

PLAN 3

PLAN 7

FARM PLAN
1944.51
——— FRevisad

YEARS*

FAFTER ADGPTION DF REVISED Fafip PLAM q ¥EART Wada 4l Fags PlLan Iryr PRICEST

U, v QLPARTWUENWT OF &GRICULTURE HEG 5517 =7%§s  AURCULIURLL ALACANTR S AVICI

Fraves 9. Pprm 1: Projected anoual net incone and liseounted annusl net
income tor 1944-51 Tarm plan and plans 2, 7, §, and & ot deelining prices,
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bothers farmers who cannot risk a decling in prices. It is particularly
important when the new farming gystem requives large amounts of
capital. Farmers ave likely to resist a shift to o conservation plan
with large capital requirements when they think that price declines
are imminent. Under these circumsltances, conservation planning
should emphasize rotations and mechanical practices that give quick
returns and require & minimum of funds.

The first year in which each of 9 conservation plans wonld give a
higher annual net income than ex{ension of the present plan under
the declining prices used in this study is shown (table 35). A morve
severe drop would lengthen the time required.

TanLe 35—Number of years after adoption of conservation furming
plans until annual net ineome with cach of 8 plans is higher than
with the 194451 plans with declining prices

Plan Farm 1 Farin 2 . Farm 3

Yeurs Yrars - Years
| D B . . 43 (1) 4]
2 .. . . e iy 25} 7
S 7 5 [
b . T G n
3. . N 3. ] 4§
Go.. . . - I 3 7
F o ) 8 i
5. .. . . ¢ 4. 7
q.. . i - @ 7. 4

: Pluns are not ustd beeunse insuibeient foed wos avatable with )he (85151 cropping pin.
* Would not eyutal pet ineotme of 14-51 plan 10016 yetus.

The number of years required for accumulated discounted net income
from conservation farniing systems to exceed the accumulated dis-
counted income under the 1944-51 faxming system is presented (table
36). With future income discounted at J percent, the periods for
plan 3 are 12 years for farm 1 and 14 years Tor farm 8. On farm 1,
total accumulated income under conservation plan 3 would not exceed
the total under the TM40-31 plan in 16 years with discounting at a rate
of 13 percent or move, That is, the 1951 value of future incomes would
hecone grenter in 12 vears for » farmer who discounts at 5 percent but
i5 would still be less than for the eurrent plan in 16 years for a farmer
who has Jess capital and whe discounts at 15 percent. On furm 9,
conservation plun 3 would requirve only 15 years for accumulated in-
come discounted al rates as lugh as 20 percent o exceed that of the
104451 Larming system, A\t 30 percenl, accumulated discounted in-
come under plan 3 would never exceed that of the 194451 plan. On
farm 3, accumulated discounted incoine 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 cuvrent plan,

Plan 5 {feeder calves winfered, pastured, and fed in drylot and
hogs} compares {avorably with the 194151 plan. On farm 1, dis-
counted income would be grealer for the conservation plan in 12 years
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TasLe 36.—Nwinber of years after adoption of conservation furming
plans until qecumaduted discounted net incomes under conservation
Farming systems would exceed weeumudated discounted net income
wader 1944-51 plans. declining prices

Fanum }

Disecount Plan-— -
rata e e m mimnm et e e o e et e
{percent) ;
3 4 5 G n | 8 g

[

' Years . Years . Years . Yewrs  Yeurs | Years « Years
None._ .. ¥ iy 0 g M : 13 (4
5.0 i 2 @ P T G 160 (%
... -1 M8 1G O T T T
... .. o & .ty [ U R O D O "
2000 . __. A T T T ¢ T 1 T © B N
30, .. Cm i S C I M ORI

t i b l

Fana 2
None _ it} i 12 3 16 (& 10 "
5. y 11 8 1l LI il '
10... - iy g ' 13 ¢t 1] 9
.. 12h 10 L T & &
20, .. ... . 14 ¢ 12 ) T 1 I L T &
307 N O I ORI B U
Farm 3

Nome_.._... il 14 12 ! 12 15
L . — L4 35 1 y - ty . 14 - *)
Wl ... .. (" {1 ¢ M {1
150 ... ... I B (M M ‘ ¢y (%} 4 {4
0. ... .. L D ¢ ZE T & R £ P o ty 0
B0 ... (O ) O R & R & N © N &

1yWould not egunt net Income of 18450 systoun o 16 yours.

ab o discount rate of 15 percent, although the 1944-51 plan gives u
greater present value of futore incomes at higher discount rates. On
Iarm 2, plan 5 would give a greater disconnted 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 o particular plan
depends on the individual farm, the wmount of capital the farmer
has, and, thercfore, 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, regardiess of the farmer’s capital position
and discount rate. For farm 2, the same plan wounld give a 1951
value of future incomes greater than for the current system in 18
years under & 15-percent discount rate. For farm 8, 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 affer a conservation plan
is adopted may prevent many farmers from shifting to a conservation
system of farming. Appurently, there are two possibilities for re-
moving these gaps in planning farms for conservation. These ave:
(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 o soil conservation system. The
added income from these additional practices should not be viewed
as resulting from the conservation plan. Along with conservation
acjustments, these practices are part of the overall management, of
the farm. One point should be emphasized. Qverall farm-manage-
ment planning of o 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 lon ger
period. This would be done by adopting practices that would in-
crease income immediately to offset reductions cansed by shifts from

With Heavy Fertilizer

PROJECTED NET INCOME, FARM 1

$ THOUS. T pLlAN 3 |

_ S —_—
PLAN 7 ¥ PLAN 9

FARM PLAN !; »
1944.51
e Revised with heavy feriilizer
== Revised with no fertilizar

RPN ¥

o* 4 8 12 o0* 4

YEARS®

*o YEART & 194431 FARM PLaw VAFTER ADDFTION OF REVIZED Famtw FLam ‘$5F PRICEL

U S DEPARTMENT OF ASRHGLTLPE HEG 3% ML - 8" ALAILLtLRA, PEAEARCH SERVICE

Figurg 10.—Farm 1: Annual net incowe Tor 1944-51 farm plan and for pluns
3,7, and 9, with and without heavy upplications 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 furm 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 fo increase the annual yield {o 90 bushels
per acre.®® No fertilizer would be applied on Napier silt loam, al-
though perhaps it could profitably vwse some.  The inercases in yields
of oats and hay that woeuld no deubt occur were omitted from the
computations.  Then value woukl more than counteract the cost of
harvesting the additional yield of corn. Despite this conservative
estimate, net income Ix inereased considerably in the same year the
fertilizer is applied. Thig is important fo a farmer whose cupital
is limited.

As indieated (fable 32}, plan 3 applied to farm 1 resulted in a drop
m annual net ineome for' 5 years. Plans 7 und 9 would produce
smaller annual net inecomes than the 1944-31 plan for the entire pro-
jected period of 16 years. When a heavier application of fertilizer
15 used in combination with plan 5, net income s about equal to 1hat
under the 194-51 plan the st vear wd consistently exceeds it in
all subsequent years (fig. 10). Tnder plan 7. insicad of remaining
consistently lower than under {he 1941-31 plan, annual net income
would be ower Tor only the first § vears after a conservation plan
= adopted.  TTuder plan 9. the uet inecome would not always be less
mder eonservation tran under the present plan. A redueed income
wonld Le realized Tor only { years, In 7 yeaes the aceumudated net
income unider the conservation plan wonld exceed the aecunmlated
incomes under the 1M1 51 plan by 8554

I additional fertilizer had not been wsed, the acenmulated net in-
come in the seventh vear uwder the conservation plan wonld linve
beenn 86,590 lower than wnder the 14431 plan.  Feptilizer used in
conjunciion with a conservation plan helps to eliminate the dvop in
income that otherwize {ollows udoption of a conscrvation plan. “I'he
quantity of fertilizer that will give (he greatest hoost to Tneone de-
pends on prive relationships.  After the conservaiion praetices are
used, fertilizer will give more response than previously because of
conservation of water. In most histanees. when it greatly reduces
the drop iy hicome homediately afier o conservation plan is started
its use wonld have been profitabile before,

Iincovraging use of these profitable farm practives in conjunction
with conservation will lielp to get more conservation practices esta-
lished. The amount by whieh fertilizer reduces the decvease in ineome
depends on two things: (1) The nereased profif fram fertilizer when
used with a conservation plan, and (2) the possibilities of profit from
use of fertilizer that had not been realized before a eonservation plan
was adopted. Thiz would apply alse to other profitable farm practices
used in combination with a conservation plan. Part of the inereased
prolit is caused by o greater response to the praciice under a conserva-
tion plan than otherwise. The rest comes from taking fuller advan-

=The amounts wneeded were based on experimentil dats on Tdu silt loam
18, 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 inerease in physical response, farm-manage-
ment efliciency. and profits from a farm practice (not necessarily con-
servational} when nsed in combination with a eonservalion plan.

ftore Gradual Adoption of Genservation Practices

11 the conservation plan involves drastie chunges in the system of
farming. gradual adoption over a period of years will resall in ¢
smaller aunual reduetion i income but for a greater munber of years.
This may be niore attractive o some farmers than a Targer drop in
income for fewer yoars. In niny instances, o eombination of oradoal
adoption of conservation practices and grealer use of fortilizer may
provide larger annual net incowes than when either is carried out
singly.

FARM PLANNING

It is a reasonable asswnption that consevvation wil always be a
part of American agrienlture. The Jongtime prospect, therefore, is
that many billionx of dollars will he =pent (o cantrol the movement of
soiband water. If madntenanee of the producrivity potential of the
~oil justifies @ suerifice of this size by society, conservation deserves
the concentrated attention of ~eientists and lemislators alike. Some of
the cost of conservation will be borne by furmers and some by zociety.
Legardless of thelr source or extent, however, resources expended for
conservation shonld be aloeared (o resalt in maxinnam econservation.
The basie objective 1= to sequire the greatest eonservation returs per
dolar invested. This require~ that resourees be allocated wmong soils
and avess i away that will eyuate marginal relurns in terms of cou-
servation.  Sueh an allocation requires the use of cconomic prineiples,

Unless a clear distinetion i+ made between what i< and what is not
comservation. the prineiples of eronomies cannot be applied properly.
An oseceptable delinttion of vonservalion must. therelore, be used.
TEeady and Sceoville ave said that conservation involves maintenanee
of a production funetion over 1ime, asauning that inputs will remain
unchanged ot cach polut in thme 15 pyn 50356y, Thix definition
permits the use of cconoie prineiples in makine decisions as to con-
servation.  Althongh many of the physical ditn necded (o apply
economic convepts to aetial farm sitaatons are not yvet available. an
effort =hould he snade (o aceumulate them in the veas (a come,

Governmental participation in conservation will not be linsited to
farmdand, Wikdlifo, upkeep of roads. heidges and railways, constroe-
tHon of dams, frrigation. and Hood control will also receive attention.
However, the greatest part of the annual cost of eroxion damage to the
Nation is fromerosian to Tavdand, Soil conservation, therefore, wilj
abrorh all the conservation resourees provided by farmers and most of
those provided by the Govermnent. Putnre produetion of agrieniture,
Farm incomes. and consnption at both the individual and the na-
tonal Tevel are all involved iy conservation famnine,  Use of lnited
resources 1o achieve the highest possible level of eonservation on
farms, therelare, merits consideration.
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Conservation on farms will continue to require cooperative action
by fariners and government. Education must play an umportant role.
Each proposal fo establish niore conservation on a farm involves a
change. Tarmers, like others, resist change. In general, they believe
that t].w\ are managing their farms in the most : appropriare way to
maximize .dn‘dactlon {0!?'—!(1(’] g the things that they mfru(l ag
limitations. ‘Chis does not mean that a farmer will not make a clmnge
later if he becomes convineed that the change would better his sifua-
tion, or at least not worsen it. 1Iis vulues and appraisal of the situa-
tion may diifer from these of other individuals. but he nperates on
the basis of his own values.

A farmer caomot be expected to put terraces on his farm, for instance,
simply because someeone advises him to do 0. Before he builds them
he must be infarmed of thelr possibilities. ;must be convineed that they
will enhance his position, and must want to maintain them for a period
of vears. Sharing or provision of installation costs by society does
not eircumyent {he equnvmenlxmmlmm‘d Lacking suflicient knowl-
vidge, some farmers would reject an ofler of free terraces. Qthers
mitrhf allow the terraces to be constructed on their farms. but they
would soon let them fall into disrepair and abanden them because of
the inconvenience they would cause velative to the benefits actually,
or Lelieved to be. received.

Ifailure of conservationists to recognize the ramifications of pro-
posed censervation plans on the farm business a2 a whole 15 an obstacle
io general acceptance of plane by farmers. Conservation Invelves
more than the land resource alone. Declsions on conservation must
also recognize the human and vupital resources. Although the jand
rescuree las gained recognition on the hasiz of itz own specific char-
acteristics on a given farni at w speeilic point in time, human and
capital resonrees “have not received similar consideration. Phyzieal
aspects of the conservation problem are now generally regarded to
differ sufliciently smong farms to reguire plans that are unique to

each farm. The soil varies in lope. m fertility, in its tendency to
rrode, and in jts vespouse 1o a xpecific control. “Today, recommenda-
tiong of an agronomic or engineering nature ave made on an individual
farm basis. Individual differences Tamong farm sitvations in human
snd eapita) resources make it imperative to regard these resonrces as
unique to each farm businesz.

In drawing up a conservation plan for s farm, it is not a matter of
deciding the relative i importance of the land, Jaber, or capital resources.
Rather, it is realizing that any one or any combination of them con-
stitutes Jimitations. To be ]110~t eifective and aceeptable, plans for
conservation farming must be in terms of the land. labor, smanage-
ment, and eapital situation on the individual farm as they fuuctwn
"mmltfumou-lj not singly. In other words, overall farm planning is
needed when conservation programs are adopted so that the conserva-
tien practices become a part of the farm management, *®

= Overall Tarm planning does not wmean thac each farm would be pltapned ar
that any wonld neressarily be plannel coplerely. Jr does mean that suggested
plans for conservation, wherber parlial or emaplete, would recognize the enrire
farm orgunization.
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A conservation plan that is designed according {o agronomic and
engineering considerations to control erosion within specified limits
izinadequate. 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 requirementz and net income, The
effects of applying a practice or group of practices are not confined to
the physical changes in soll loss, runefl, av even in vields, 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-pats-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 Dvestock, This requires a change in labor,
capital, and cropping methods. Ilis net income, on which he depends
for a living, is affected. If a farmer’s values are disregarded, his
sutisfaction may be lessened.

Adoption of some practices causes even more drastic changes in
the furm organization and the problems with which a farmer must
contend. A shift from 2 eash-grain system using a corn-oats seeded
with sweetclover rotation to a livestoek system using 2 corn-oats-
meadow-mewlow rotation causes him to contend with problems that
differ from those with which he has dealt previously. Ile must now
decide how fo utilize forages through livestock and must depend
less on the ncome from cash crops. lie must familiavize himself
with the physical and economie relationships—a knowledge of which
1= needed to permit profitable decisions velating to livestock produe-
tion.  Ihs yields differ and his rrops now include meadow,  The new
organization may necessitate new machinery and building facilities.
The eapital needed for the changes in the farm husiness may be im-
possible for him to manage, even thongh few, if any, sdditional costs
are involved in adopting the conservation practice. When the com-
bined praelice 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 venlures 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 fo reinvest in a new opportanity 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 laler; so that they can
pay a bill or reinvest the money in something like hogs. which alze
rive a quick turnover of capital.

If these and other ramifications of conservation plans are disre-
garded, the overall program cannot be fully offective.  Offering pay-
ments to formers for adoption of conservation practices is not encugh,
Many practices such as contouring, contonr listing, and rotations, con-
sidered without regard to the “side” eflcels they cause, appear to be
very profitable. Al farmers who have fuiled (o adopt them are not
unaware of their profit possibilities.  But some reject the practices
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beeause they recognize the additiona) capital requirements that would
avise in other sectors of the farm business. They realize also that
the decisions they would be yequired {o malke in the future would con-
cern alternatives with which they are unfamiliarx )

The advice of experts in suggesting physical methods of controlling
erosion on individual farms 12 o neeessary step in overall farm plan-
mng. It s only the heginning, however.  To appraise covrectly the
overall elfer(s of comervation Tarming, o farm-munagement specialist
s needed to consult with the conservation speeialist on physical prae-
tices,  The {wo shoud consider not only one eowbination, but all the
various practices and combinations that might constifute alternative
wavs of aecompli=hing the physical resuit,  In consultation with the
Tarmer, he Tarm-managenienl speeladi=t would {hen estinmnte the of
feets of each alterpaiive on the entire farm business. The plan
adopted would be one that would veeognize the farmer’s inferest as
well as that of the Nation.  That is. it wonld be the most efiicient plan
of conserving seil and waler cousistent with the maintenance of the
Tarmer’s neonie. I cupital position. and his competence and will-
igness to contend with ditferent decisions in the fatare.

In some ins(ances the only way of geliing conservation adopted
niay bie to reeamunend the plan that mimimizes lucome sacrifices for
the farnier in the yewrs abead. Inother lnstances it may be desirable
(o sigeest partial adoption of the plan or to plan cerinin practices
at the begiuning and then plan additional steps as a wore veliable exti-
mate ean be made of (he effects on the farm business.  The latler
sitegrestion wouhl juvoelve o continuons type of planning for o farm.
When Larmers expeet doelines in prices, resistanee (6 costly vonserva-
tion plans inerease= It is then. partienlarly, that planners shoukl
emphasize practices which reguive & ninimum of funds and which
aive quick return<. Fhese might inchide contouring and improved ro-
ttions. Practices that do not bave indireet costs (o the farm bus-
ness have o distinet advantage for furmers who ure low in capital or
managerind ability.

Overall farm plnning would include and consider both practices
that eonserve soil amd water by vontrolling ervosion and cunoff and
those thal do not do wo. Mang of these practices may be profitable
whether vred with or without a conservation plan.  The use of lime,
commercial fertilizer, and tile draing are examples.  Incouragement
of the use of these m combination with evosion and water control
practices, e~peeilly those (hat promisze low, uncertain, and slow re-
turns, should help to get conservation~fzeming systems adopted.
Frofitable praciives of this kixd help to provide immediate additional
ineome and greater total income over lime, thereby counteraciing (o
~one extent the reduetions u meome that result from a =hift o nore
forage al less grain, THowever, the ndded Income that results from
practices that would y -ld an early return zhondd not be attributed
to an effort to control erosion. It is the resuit of a more profitable
managerial use of the resources a farmer controls,

Phans must be geared to the anount of capital o farmer has and to
his discounting rate for capilal invested in conservation--not in gen-
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cral, but in the practices suggested in the proposed plan, Credit must
be made available. The quantity needed to initiafe o program depends
op the practices invoived and the adjustments in the farm organization
which their adoption requirves. ISven affer u plan is started credit is
needed from year to year. The amounts needed over time niso difler
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 adopied.

The period for which a loan s made should be governed by the
additional revenue likely to vesult (from the revised organization},
its sequence, regularity, evenness of flow, and dependability. A farmer
who would not otherwise accept & plan is not likely to be interested
simply because & loan is available, Ilemust alse be convineed that the
prospects are good that he ean repay the loan in the specified period
from increased income resulting from use of the borrowed capital.

The conservation program could be ussisted further by extending
eredit, for specific practices used in or with a conservation plan. Credit
would be advanced for use in specified practices only. Tor instance,
capital made available for buying fertilizer would eliminate or shorten
the “incoms drop” which ordinurily accompanies a conservation pro-
gram that involves Jarge initial costs. Similarly, 1f credit were ad-
vanced only on the condition thab o practice such as terracing were
adopted (to cover the share of the cost the farmer must assume), and
provided then only for payment of thut speeific bill, it would mean that
farmers who ave now bypassing the pructice because they have more
profitable places to iuvest availuble funds would adopt it. The period
for which the loan should be made should dilfer with the practice on
the basis of how long it would be before the accumulated revenue from
additional yield would repay it with interest. ‘Fhat period would viry
gsomewhat with cost-price relationships. Practices that would not
resilt in aceumulation of enough additional revenue over a reasonable
portion of a farmer's nctive life ({or instance, 15 to 20 years) to pay
for the costs of installafion 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 Jearn which prac-
tices are substitutes and which are complementary. Forexact answers
to this, more information is needed on the physical side.” YWhen prac-
tices are substitules, payment should be made for one but not for both.
When practices are complementary, payment would be made only 1f
both were adopted in combination. When forage is complementary
with other erops., it should be produced in quantities that will reach
the end of the complementary range . ven if no value is attached to the
forage. ILrosion would be reduced theveby and the economie product
incvensed with given resources,

# e information woull take the forw of advice of specialists in agronowy
and engineering, based on research, an alternative ways of controlling eresion,
and on the intergetional effects of praetices used in combination,
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BExpt. 82, Bal. Pl (o s.}, ppe [3231-335, ilius.
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APPENDIX
Cost of Production of Crops on Farm of 120 Rotatien Acres

Costs of production exc’usive of conservation costs were cowmputed on a per-
acre basis for corn, oats, and glfalfa-brome hay, The method of computation
followed a procedure outlined by Jensen™ In general, the procedure was to
compute an average cost of productien of each crop for Ida County and Tou
Monona County for each year from 1048 through 1952, inclusive, to averag
the estimates for the 2 counties by years, then fo average the figures for the
S-year neriod. Ida apd Monona Couniles are in the Ida-Monona soll associntion
aren in western Iow:a where the aren siudied is loeated.

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

Constant eosts nre overhend and operating Eractor costs, fixed machinery
cosls, seed costs, building costs, reil estate (ixes, and operator liabor costs,
The wethod of computing overhead and operiting tractor costs and fixed ma-
chinery costs for 100 acres of corn is shown in tableg 37-38.°

Apnual building costs included deprecintion, repair, interest on investmrent,
and insurance. hey were bused on fhe eapital needed for a 2,030-bushel corn-
erib and a 2,000-busbel grain bin. The capital needed te construct these build-
Ings wis estimated from building plans and building materinls vequiremenis
lists and the vse of current prices for lumber as quoted by tocal lumber dealers.
Labor cests of constructing buildings were estimated at 40 percent of the cost
of materials, Building-vonstruction costs {(materials and labor) were talen
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
ilebts, which were supplied by the Division of Agricultural Statistics, Iowa
Department of Agriculture, Des Moines, Insurance costs were computed by
multiplying total capital investiment by insurance costs per $1,000, taken from
statistieal tabies of Iows County Mutnals.

The annual £ax per acre for ench county involved was compiled by the Towa
Siate Tax Commission (16}, The tax per acre {including and and buildings)
for each year is estimated by adjusting the 1947 tax per acre by the index of
Iowa fawn real esiate taxes per acre.

The cost of the operator’s labor wis estimafed by mulfiplying the hours of
labor required per acrc by the wage rate per honr, Beven hours per acre were

TABLE 37.

Annual hours of use and overhead and operating cogts for ¢ Farmall
H iracéar nsed on 100 acres of corn, 1948-52

Aver- | Aver- Wark
Speed [ age mge | Width | por Tlme | Total | Total
Crperotlon e Hme | speed | of mn- | 10-hour| per acres | hours
hour !} lgst® ner chine duy aere
liour i
|
Percent: Afifos Feet | Acres | Fiours  Number| Number
Dsking il oo 14 3.4 L5 474 ] G2 200 42.2
Linrrowln o 3.3 .4 ELE L1212 200 214
Plowing. i8 3.1 2.2 8.7 1.150 104} 114.0
Planting.. i1 21 7.0 17.8 A2 100 86, 2
Cultlvati ) 3.2 7.0 271 .360 300 117
PloK g GO e o i aee e 35 2.1 7.0 17,8 L 662 1] 6.2
Hauling grain fram feld to erib 2., 100.4
Totul for all operations._ R 504.7

Overhead eests {depreefotion, interest, housing, taxes, lnsuranes) with saoonl vse of 505 hours  Doaliars
84 $0.460 per hours .. - e e e et e e —maa 247, 00
Operaling costs {faal, ofl, Erease, repairs, service) with annnal zse of 505 hours at 50,540 per b rar?.. 27100

! Barger, E. L, Informatio. on Averege Tructor Speeds for Farin Operations.  (Private communication.)

De%t.. Agr. Engin. Iowa Stote College.,  Ames, Town, 1950
mi) ssel oo one drewbor horsepowor-ligur per acre es caleulated by E. L. Barger and E, V. Collins {f, p.
;J:TUSAIN, 8, M. A. COST RELATIONSHIPH IN FARM MACHINERT USE. IM0. {Scep, 65.) [Gopuhlished

m?stcr's thesis. Copy on file, Towa Stalc College. Ames.] Deta reported here were adiusted to 1948-52
prices,

4 Ges Toofnate 8, p, 8.
| ai-‘.‘.h.inaen'a date ended with 1048, Tils inethod was used to ogbtein dotn for 19458-52,
neluglve.
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TanLy 3S5.—AMuachine caslts (depreciation, interest, insurance, houging, taxes)
for 100 cercs of corit, 1948-58

Cost of use
Operation Tihmes over | Tokalacres | per nere por| Total costs
year

Number Number Dollers Dollars
0. 160 3200

Digking, 1134-faot, slhnie 2 2K
iInrrowing, 4-section, 20-foot, 5-inct 2 200 . 1280
Plowing, 2-bottom, 1-inghi__ 11 i il 467 40. 70
Plomting, 2-row .. ... i3 104 L3580 8.00
Cultivating, 2rew_____._._. . - 3 300 .30 45, U0
Corn pleking, 2-row, moumted ... ooooo. 1 1ot 2600 260.00
RN I S 435.00
Elevator, electric makor, 2 wagons and goar. oo coceeeon [ ____.I. ammesmaa]eem————r——— HO.00
T e e e emenn o memmmeer emne mmss s m emmeen | SRR S 575.00
i

used for corn. The wage rate per hour was calculated by dividing the wage
rate per day without board by 10 hours per duy ({7, v. 25},

Costs that vary with yield and oukput included shielling costs, hired labor
for bauling core from field to ¢rib, clevating corn into crib, and hauling corn
to town. Costs of shelling included man with power nud machine at 2 cents
a bushel and 001 man-hours {based on 10 mau-hours per 800 bushels) hired
Iabor per bushel tlwes 63 cenls per hour, or 0.63 cents, The eost of labor hired
to Laul corn from feld to cvil was estiinated on the basis of 0.5 mun-hours per
aere, or 40 bushels, which would bBe .0125 man-hours per boghel, Bdiullipiying
this by 03 cents per Lour gave 79 cents. The cost of elevating rorn into the
crib was the cost of the electricity used estimated af 1L ecnt per 100 bushels.
The eost of hauling corn to town by hired truock was estimated at 2.5 cents
per bushel. Total estimated costs per Lushel were 5.9 cents.

The price used Tor seed corn was that paid by Jewa farmers Tor hybrid seed
corn in 1848-52. “Lotal nonual per acre cosis of seed were caleulated by divid-
ing the price ver bushel by §, as G acres were planted with each bushel ol seed.

The cost of vat seed was based on seeding at a rate of 3 bushels per acre
multiplied by (he priccs paid by favmers for seed onis as obtaived from the
Divigion of Agriceitural Statistics, Iowa Departinent of Agrienlture, Des dMoines.
The anly building costs incloded were the apnnual cosis on a 5,008-bushel grain
hin. The cost of the gperakor’s Tabor was based on 5 hours per aere mwultiplied
by the wage rate without board. The variable cosls were the laber costs of haul-
ing oats from feld Uo bin, the cost of electrically clevating oats info the bin, and
the cost of hauling oats to town by hired fruek.

Alfalfa is sceded at a rate of 10 pounds per aere. e geed prices used were
flose paild by Iowa farmers for alfalia seed, as reported by the Division of
Statisties, Iowa Departtuont of Agricnlture, Des Moines. Building costs in-
cinded only the annual eosts for a bay shed. The operabor’s labor costs were
uased an 9 hours per acre maliiptied by the wage vate per bour withount board.
he varviable costs consisted ¢f hired labor costs for leading, bhaaling, and no-
toading hay. This was estivinted as 84 mao-hours per fon times the wages per
hour without board. The total mavn-hours per ton were estimated at 1,40, SBixty
pertenl of khis tofal was asswped to Ue hired on the bagis of a boy to drive the
tractor and the value of the operator's Wbor off the farin to help his neighbor.

Method ¢f Galculating Terracing Gosts *

Annunl depreeiation, interest on investwment, housing, faxXes, insuvance, and
cast of lubrication were inciuded in the fixed costs for building terraces. Anuual
lixed costs as a percentage of original cosis were defermined and the totnl was
used o find the fixed cost por hony (iable 383, The fixed cost per honr was the
tatal percentage that the tixed eost was of the oripinal cost multiplied by the
original cost and divided by the anuwal use in hours. Variedble costs included
costs of repairs, labor, fucl, ofl, and grease. Labor charges for the operutor of
the fractor and plow were $1 per hour and for the eperntor of all ofber eguip-

4 8ee footnote 11, r. O (pp. B8 to 70 of raport).
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ment $1.50 per hour. (Gasoline was charged at 20 cents a2 gallon and diesel oil at
16 cents a galion, Oil and grease for the bulldozer was charged at the rate of
20 cents an hour.

Taam:: 30.—Terracing costs per hour with specified kinds of equipment, 1948-52
prices

| . i

t : | Variable costs “Potl costs
per notr— per hotr—

Cusl Annpnl | Fived

Eqguipment prieg fifsd cosls por ; §

yrer heur With  With With With

Inbor fn- | faber ex- | Inbor ln- | khor ex-
cluded claded cluded ' cloded

Dollurs THours Dollars | Doliars | Dellurs | Dollurs | Doliars
2-bottom bractar 1,345 et ¥

1,57 0.57 157 0.57

?"r??tllmf‘ rlnoidbo:n‘d plow. % ggg
rhwind terrpeer.. ... 5 5
d-botten tractor ... - 2,500 1,800 {1} } a.02 1.5 3.20 1.78
Bulldozer, 7-ltorsepower. . 12, 0 1, 800 1. 56 3.30 G. 26 4,76

No fixed costs o the assumption thet the frmer sliondy owns the equipment.

Calculating Gross and Net Income

In the budgets livestock veturns were colculated as foliews: TFor yvenrling
steers and calves, the selling value was computed at the Chicago price, minus
% 3-percent death loss of the final weight. The buying price for steers and
calves was the price at Kansas City for the months in which they were pur-
chased. A returs from hogs following the catfle was credited o the beef ecattle
feeding enterprise. All expenses other than farm feed were deducted from
gross refnins.

Incowe {rown dairy cattle came [rom sales of Lutterfat, veal calves, and cull
aaimals (table 40), A credit was given for skim milk used on the farm, which
reduaced the requiremcnts for other feeds, Cull animals were figured as 20
percent of the herd winus a S-percent denth loss. ‘Phis left 17 percent of the
herd to be soid as cvils each year. All expenses othor than farm fecd were
subtracted from dairy incoe. The feed reyuirements for livestock are shown
in table 41,

Income from beef cows came from the sale of calves and cull beef cows. The
calves were so0ld in the fall rather than fed cut on the farm. However, enough
calves were held hack to furnish herd replacements. The cull cows wera figured
as one-seventh of the herd each year, minus a 3-percent death loss. This left
11.3 percent of the herd for sale as culis each year. All expenses other than
farm feed were subbracted from the beef catile incoma.

Income from hogs was caleulated by sublracting expenses other than farm
feed from the market value of hogs. The markel price was firured on a yearly
basis, using an average sale weight of 225 pounds. Six pigs were weaned per

TaoLe 40, —Livestock production levels used on & represenialive farms

Type of livestoek ||, Froduebion

Dairy cow . 3274 butteriat sod a 400-1b. eadf at 7
nonths,
Berl cow, 580-1b. calf ok 7 months,

Heginnlog | Ending
welght wolght

Yearllng stooer: Pounds Pounids
Winteretd, pastured, finishied dn dry o€, .. ooeeeoL 604 1,18
Wiitered, led on pastire, Anlshed in dry lot 14 1,143

Chaica steer coll:
Wiutered, pastured, finished ig dry Wt 440 1,105
Wintered, fod or pastuere, Gnisbed in dry lot 1,849

Morket bog. az2s
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litter. Feed requirements for sows over and above what was necessary to take
them fo g market weight of 22§ pounds were budgeted,

Table 42 indiecates the form that was used in calculating income on farm
2 for a dairy-hog systemt of farming. 'This procedure was followed for each
livestock combingtion for cach of the three farms,

Income on a eash-grain basis was determined for each of the three farms,
Al the crops, including hay, wore considercd as soid off the farm. The valne
of permanent pasture was considered oan a cash rentr) basis. DBecnuse these
products were sold off the farm, a lower yield of crops was used than is cus-
tomary when crops are vetained and fed to livestock on the farm.

PABLE eLl —Lwcs!oci.. fee(.', r cq:m cme;m!s o & repr csmr{atwe }‘m Wty

. i i 'I'Ulul hay
Tostare 7 and pas-

Type of livestoek . Ceainl ¢ Hey |
: | | Lure
* DBushels Tons Yons Tons
MUk eow nud eeploeement 2 0 .0 L. Lol 13,6 3.5 1.7 5.2
Dby heifero.. ... ... e . : 5.0 .58 .85 o4y
Beel cow nned rc];lnccml:ut i ceee 2 1,58 2,43 3.93
Beelf helfer . oL C o 1.8 .58 LT 148
Chaice yourling sleer:
Wintered, pastared, finlsed indey lob__o .. __ 10,18 1.4 2.4 3.5
Wintered, fed on postuce, Bnbshed in dry ok .. _ | 81,07 | 1,3 L8 3.2
Choice steor calf: i :
Wintered, pastured, fnkshed fn dry ol . LU 1.9 143 K
\E'Intcrcd fed on paslure, {inisbed in f.hy Goto. .t 55,4 i 1.72 1. 43 3.15
Mnrkctlmg._-,____..__.__......A...__..,.._._. - 3.5 L B35 LG5 -G79
Sew, . D I 1 S -2 2

I Corn cquivalent.

2 Pasture requiremnents sre caleslnted in ferms of tons of hay cquivalent., Produclion of pasturcland was
tgured in tons of bay Lo minke [ enster to Bondle dWferences in prodoetion per sere,

1 Dafey cabtle repingement b5 eoleniated to be 20 peroent apnually.

1 Beaf cow replacement js ealeninled to be 14.3 pereent annaally.,

WABLE 42 —Tacome from gairy-Rog sysiem (No 83 Jarm 2, 104451 cropping
alan, deckining prices?

Years after adeption of the rovised plag -
Ilem H
1 2 3 + E] f =15
(1052) {1053} {054} (1935} {10156) {1857) {1053-57}
Income Dallurs | Dollars | Delfurs | Dollars | Dellavs | Dollnrs | Doflars
Skim miik-_.-..._........-.. 204§, 30 204. 1D 195.85 103. 80 188. 40 183, 26 178,05
Butterfat .. ... ooieoeo] L2450 | 2,1%8.85 | 3,140,585 | 1, 1683.40 | 1,005, 55 | 1,029,355 90180
Yeol ol 307,60 376.20 457.00 335,44 330. 00 3062, 54 28120
Beel (endl} ool aao G20 3. 85 0. 23 180. 20 170, 26 160, 31 150. 28
TPatal dalry incomo.. ... 2,031.60 | 1,008 41 | 1,883.93 | 1,816.34 | 1, 744. 81 | 1,075, 63 1, 604. 4%
Daley eXDOnSTS s crm——————- S60. 10 O53. 55 244. 95 237. 10 230, 70 22315 215.60
Doty nel fneome_ .. .o.oo.2] L7150 | 1,506,856 | 1,096.98 | 1,578, 84 ) 1,514, 11 ) £, 452,80 ) 1,855.8¢
Wops:
EATut ¢ o] P 5. 586.88 | 7, 950.72 | 7, 124.88 | G, 504 72 | 6,007, 92 | G,447. 70 £, 207, 60
XSG o ceamnim e oacea| LSFLEG | L SAE B4 | X, 4BR A8 | 4, 0E 02| L0250 b 1,257 44 1,312.08
Net Ieome_ ___ooeeianan. 6,007. 65 | 5 922.88 | 5, 036.10 [ 5, 451.60 | 5,265,312 | 5,080.32 | 4,865 52
Livestock net income. ... 797018 | 528,94 | 747588 | V. OB0LE4 | G, TR 28 | G, 5E2.82 | 6, 284.35
Costs:
Corn and 088 cv. covenwowa| 2,167.00 | 2,103.00 | 2,088.00 | 3,9706.00 | 1,020.00 | 1,85¢.00 | 1,985.00
Y o emer e oo cauan 203. 05 25448 "o75. 207, 44 250,88 251,37 218,08
I{omtion POSIOEe . oo o, 13 87. 63 54,90 82 24 70, 66 il 7473
NG e e em mmrma o memmeeaan 316.08 321, 35 496, 62 331,88 336, 00 328.00 826, 00
I‘cnces _______________________ U708 117.00 117. 40 117,40 117.00 17,60 117.00
Totaleosts L. ooooocooo| 208826 { 2,003,36 | 2,812.46 | 2,774.00 | 2,700.84 | 2,630.71 | 2,505.70
Wet form Ineome____ ... . £, 705,02 | 4,615,38 | 4,442 02 | 4,255.05 | 4,072.39 | 3,002.11 | 3,728.56

15 dalry cows and 168 hops.
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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 s0ils in the Ida-Monona group.

TABLE 43.—Additional retirng from crops end eccumulated edditional returng
per acre, 10-year period following adoption of congervation practices on Monona
st loame, 19483-58 pricesg?!

ERODED MONONA SILT LOAM, 13- TO 2-FERCENT SLOTE

}
Ferracing snd dontouring Terracing, co?touring. and
Tertillzer

Cash gealn Livestock Caosh graln Livostock
T eors after B
edoption of Rotation
revised plan Aceu- Aecu- Aggiz- Ageu-
Addi- | mu- 1 Addl- | mu- | Addl { omu- | Addi-
tlonal | lated | tlomal | Jsted | tlonal | iated | tional
rotorns | addb protums | addl- freturns] addi- freturns
thonal tlonal : tianal
returns TELUTNS | returns -returns

Doflurs | Doliars | Dollors Dollars Dallars
2, 28 4 4.2 24,66 | 1590

. . 15. N

0.79 5 . §2.72
14,37 7.87 i
20,44

!
2
3

Ll b= R

m B
Lo

-
MEmpeEnnee et

BRBEHRRHERE

—

See footnote at end of table.
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TanLE 43.—ddditionul returng from crops wnd accwmnlated wdditionul retirns
per acre, 10-year period following edoption of conservation pructices on 3onone
$il¢ loams, 1948-52 prices *—Continned

MONGNA HILT LOAM, 8- TO ISPERCENT SLOVE

‘Terrpeing and contouring Ferrneing, conlouring, and
fertiikzer
Cush graln Livestock Cashpraln~ Livestock
Yeurs ufter R _ -
udoption of Rotatton . B R
revised plan Ancu- ©Accu- Accu- " Aeed-

AL - L Addl- o mbe o Addi- . mo- 0 AddR muo-
Honal  lated © tiomal  fnted . tienal | lated Lignal  lated
returns . addi- | returns addi- retarns - addb- returns o pdi-

- tioand ¢ | tlonal | toou} 1 tiooal
retnens, roturns | rotarns TELIDS

- i . N i
lellors Dollurs . Dotlers Dollers Hollurs | Bullnrs Duoltars  Dollars
. LA 2680 568 A0N 2HH - 25 i

0,50 . 25,04 066 < 20.66
%10 0,52 1o 9887 501 2449 4515
4.3 = - TG G2 548 A0.63
13 63 52 . BLS3 . U058 374 SLar
63 20OBLALI3NI0C FEN ;11467
7.31 DOSAs ML 5320 Jd
2016 40,23 CISL3T | §7.42 . 100.4
2172 4137, 22004 1 3819 190,53
900 024 11820 1D.20 23308 10,72 | 200.33
2, 99 27,26 | 14546 T 4208 5 RO 4138 - 25198
4 55 5041 &85 1563 1563 1207 1%.67
49 505, .63 1982 304 1551 RS
47 3700 ST RS 3R.32: Tazc 3460
14.34 LLag§ 3200 0 95,57 ! GA.0f . slEp i 52,30
.04 LS OSLOS oI ouP Y aedi g
T8t G0 AT 4K . 542 OD.G3 T 508 - »213
I 244 THE2 . QBT 1.0 M0, 11193
23,43 2450, W22 BLAL: IGANL; 00, 143010
S %37 MOBS . Y32 ITLA3 | TS0 14D.%
6. 36 .64 1942 . 36.6) 207 L0 Bn5t . 1S3
6% CAL19 D QRIS Bd5C 545
2.4 P To ar Ba?
w22 C1AT3 - A4 ams ! talgg
4.1 R TR I N T O - A 4 B
366 ; A2 O3542 0 T3, 2546
3.6 3 32 4LTLI n3T, 3mys
1773 1 Do3BAD BBty 1552 4560
657 5. Poa o et sl sns
215 1 26,87 1 9L 1666 TLSL
.47 3OMZET Y A5T ) TR
564 4 16,85 1665 631, 63
i A IG2 . 35200 T80 1.2
3.40 ) T N R TN
3.46 - -3 732 4350 Ta2° %3
406 ° ] |ows2 shs2! 7a7) om0
E T 2400 ) 75730 13480 a2 40
15.90 ) P33 osl Tyl snm
B3 D 3.067 (10573 1 238 | 59050
346 FoB Fonan | NE05F .52 6690
3.66 Poa LoT.AZLIM.ET | 7B 23
gov; sost 4wl 4xl osai sl osm) s
280 805 20 Gdri —0 | Aol Uiy 550
3081 JLT10 d.66] 0130 732 1634 T . 1321
W66 I3ET RGN a7e ) Tad mgs] Tav: 2053
14630 2000 1L4D 2300 16.66 3930, 12.96° 22,50
598 340, 47 3 92 41,531 B.32! 3591
386 HL95 306 820 M5B TER. 4223
366 1.6l . 360 7820 3817 T.A2| M55
2.5 622 L | 2302, TR0 5[ 89.00
TE ) 3007 .0 PoATS | sLet| e TR
! !

See [wotnoate at end of table.
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TaABLE 43 —ddditional refirs from crops and accumutated edditional relurng
per ucre, I0-year period following udoplion of ronservalion prectices on Monond
silf toams, 1948-52 prices *—Coplinued

MONGNA BILT LOAM, 2 b &PERCY T SLOPE

TFerractng and coutouring ‘Voreaeing, contouring, and
i ferthilzer
Casbgroln  © Livestoek | Cashigrala o Livesteck

Yearsalter | — -

adoptiop of ! Ratation i ; ; . . :
revised plan | H P Acen- j Aeeu- | i Aceu- i Accu-
. foAdgE c mo- | Addl Do omn- ) AR | mu- | Addi- ! oo
: . Uonat ; lated 1 Uonnl { laded : donal | leled i Lot | laled
roturns i addi- lrelorns| addi- retures) addi- lreturns ! addi-
+ tomwal tional ttonal | Linnal
' srelurng Treturis: srrlurgs EClurns
= : fm
L] ' L i B
: Daflary | Lollurs | Dolturs . Dolturs ™ Follars | Pollars Da!?urs}!)e!mrs
LoooaRs 4 4. 06 4. 8¢ 1. 57 24, 57 286 20, 46
511 L1} 511 ¥ N 21,28 41. 88
3.0 27 4,70 46. 55
695 603 22,38 | G8.(M
7.8 T 22.79 .33
ER i 2K 5.25 06,9
.37 LR 2378 | 12030
Ur s . o3y 24. 21 144,97
485 2701 6.81 | 15L%¥8
1150 l 10. 50 25.00 176. 84
. 2.5t 32 11.25 11,23
4.97 340 4 1L.67 22,492
A1 ¢ 1.4 ~ i. 96 B8
.80 | ot o 138 3%
G905 . id K2 17 12.51 50,67
2.65 | 41l am| s
.23 ) w2 % 13. 656 (5,93
.80 i 110 1| 13 84 .77
394 2841 Wi 244 $2.21
9,79 ; TG | L 1.8 | 9572
498! axi ! o 4,35 4.35
LG | Lub | . 1,22 557
£.5 Poauk T 448( 20.08
.78 I LG a. 1,15 i
. | ALl 13 3. 66 34. 87
: ! LB 4, 3.06 18. 53
! 365 1% 4.91 23,44
: J 31 3. 1.22 2046
353 IR, 5.0 20,72
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TarLE 44.-—Number of years needed to acenmmuluie additiongl returns from .
additional yicld equel to the udditional cosl of conservation praciices, specified
sotls and slopes
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TapLe 4f—Number of years needed (o wccumuluie addiliongl returns from
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