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~~Economic Evaluation of ..:lI_~_~~_~~-~~--o~ 


USE OF SOIL CONSERVATION 

AND IMPROVEMENT PRACTICES 

IN 'A'ESTERN IOWA-~--~'~--~'-':::-

'. 

BU .:I.. Go/"(lm~ Ball and Earl O. IIc{ury, 1010(£ AI/l"icttltw'al Experiment Station; 


ancl Ross V. Bawnann, FarllL Econolnoics Rcscarch Division, .:I.lJricultura/o 

Research Servi,~e 

SUMMARY 
The study l'epol'tf;'cllH'l'P 1 was intended to analyze the relative soil 

eonservation and soil irnpl'o,'ement values of various practices and, 
when possible, to rate them OJ) this basis, It ,yas intended also to flnd 
the ans'Yers to certain qnestion~. as follows: 

How do pnV'ticps <1ill\'1' in h:l:JlIS oJ c011selTation realized per dollar 
invested? 

,Vhat ?J'e the implications of making payments :for practices that 
are subshtlltes and those that arc complements~ 

,Vhat nre tho ('ost·s of adopting ynrions practices and how cbes theil' 
adoption airect III t in(,01ne :from ooth the aC'l'eage on which i;ue prnc­
tices are applied and the Jal'111 as a whole~ 

,Vhat fllllounts oJ capital Hl'B required for cOl1sel'Yfltion pl'fIctices'? 
V{h:1to is the return on the capital innstment OY(,1' time and whttt is its 
relation to the 1.1Se and availability of cl'pdit ~ 

How important is if' {o plan th~' whole :farm when establishing an 
rtricient eonservation pl'ognun ~ 

• Experinlental data, from the ,Vestern Iowa, Experimental Fttrm 
neal' Castana and the Page County EA,})el'imental Farm indicate that 
eonsel'vation pradiees eli IreI' in el'fects on yield, ability to control 
erosion, and costs of adoption. ,Vide-row spacing :tor corn with forage 
interplantings pl'obably w.ilJ reduce erosion, although sufficient data 
are not avaihblE' to ('ynJun Ie its eJrects, RotaUons di1fel' in their 
ability to control erosion. ThE' hu'ger the percentage of meadow in 
the robltion, the bettE'l' can (,l'o$ion be controlled. Soil losses, regard­
less of thE'. rotation, arc larger under :1 cash-grain system of fal'lning 
thn.n unclE't' II lin'Htoek farJlling system, The greatest gain in con­
servlltion on slopes that exct:>ecllZ peJ'cent comes Jrom the first year of 
mefldow, If ])roperly cOllstructed, terraces will cOlltl'ol,soilloss to a 
.level of 5 tons or Jess pel' aCl'e pel' year, regardless of rotatlon, on slopes 
thn.t do not exceedl~ percent. 'Terraces control erosion most effective­
ly when used with n livC'~lot'k systl'm of fnrming ancl a l'otlttion thllt 
contains meadow. 

1 Submitted for publication, May 15, ln5(), 
1 
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Although tlle da.ta. availahle c10 not permit ltccurate appraisal of the 
relative merits of various practices in terms of the soil they saved or • 
the conservation obtained per dollar invested, they do point the "my. 
Tentative ordering of imhvidual practices on the basis of their ability 
to save soil :is as follows: On slopes that exceed 12 percent, contonr 
listing is most effective of the practices conside1·ed. followed, in order, 
by terracing, contouring (surfttce plading on the. contour), and ro­
tations. On 10,,-er slopes, the order suggested by the data presented is 
terracing follmved by contour listi.ng, rotn.tlons, ttnd contouring. 

Conseryation pr[).ctices differ as to the initial costs associated with 
their adoption. On rotations that chI not include meadow, contouring 
and contour listing rank highest in terms of soil saved per do1ltU' in­
vested. On slopes of 2 to 20 percent, con(-,our listing combined with a 
l'otation that includes first-year meadow u:h-es the greatest control of 
soil movement ttt least cost. \\Then cOlltoltr listing is not llc1visable for 
II specific soi1 or location, contouring shoull] be useel instead. As com­
pared wilh COil tOllri ng'. (,Oil (OUl' list illg'. llll d rotations, terraces repre­
:;eut the most expensi\'e method ~f controlling erosion. 

If practices are complementary, they conserve so.i1 only if used ill • 
cOHlbimttion. In thpsp lllstnl1l'(,s, payment. Slloulcl be made for onE' 
practice only if the OUlel,' practice is used in combination with it. If 
lwactices compete in the sense that they represent alternative 'WftyS 
of ltccomplishing a speeHied level oJ erosion control, payments should 
bemade for only one alternative. 

Kef; incomes from nops fire higher :1'01: any l'ottltion or any system 
of j!arming on flll'ms Joeated on less steep slopes and more fertile soil. 
Terraces cOllstnlcfed with a moldboard plow cost Jess than those COll­
structed '"itll a. \\'hil'lwillll (ermcer Ol' n. bulldozer, 01' by custom 
hiring. The cost 0-[ constructing (ermces increases with the slope, as 
the higher slop('s im'oln' 1Il0l'P lilll'lll' Tt'pt oJ terl'U{'PS, _\.cloptioll of 
terraces causes net erop ;11('0111e to eh'op. The return on capital in­
yestecl in terraees is ]O\\,. ~Vhen tel'l'aees are constru.:;ted by Cll:::tom 
hiring, 4 or 5 yelll'S are needed to pay Jar them 1'1'001 incl'easecl yields 
under a cash-[!:.eaill and :3 or 4: n~ilr:,; lInc1Pl' a jiyestock system 01' farm­
ing. A longe'l' period is requit:ed to pay :for the combiriecl practices of 
teJ'.mcing and contouring Oil rotations that contain meadow tIltH: 011 
those that exclude mcadow. Use of fertilizer with terracing and con­
touring holds erop incoJnes higher than they \"ould be otherwise and 
deeJ'ea;-:::; the time required to pay for the combined practice from 
the inc:reasecl yields. 
U~ lng 3 case :farms in western Iowa, the writers worked Gut a crop 

program and 8 liycstoek programs for each fllrm for the years from 
195::! to 1HUi, inelu:,;in'. _\sslInl{>tioll:'; al'e Illndp of sfpady priees at the 
1952 level and of dec1 ining prices :from tJw 1952 leyel to a level of 225 
percent 01' 1910-14 prices by 1958, with prices l'emltining steady there­
after. The minimum time required for i~ soil conserYatioll plan to 
provide it higher annual net farm income than extension of the present 
plan is 4: years unclel' aSSUJJl ption of steady prices }lllel 5 years under 
assumption oJ clee1ining prices, The minimum Ume requhecl j'or ac­
tlU1JUlatedllet :farm income under n conserYlltion plan to exceed ac­
cumulated net farm jncome uncleI' the present plan is 7 years at 1952 
prjces. Ordinarjly when Jut"me incomes are clisconnted, n, longer 
period is needed. 
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The additional capital requiTed for :.t conservation system of farm­
ing is greatest 5 to 8 years after the new plan is started. Variations 
in increased capital needs occur il.'om year to year after a plan is 
started, chiefly because of greater investment in liyestock. Indirect 
costs associated with a conservation plan, such as those for livestock, 
often exceed the direct costs of the conservation practices. 

Heavy applications of fertilizer in the first few years of a consena­
tion planhelp 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. ('reclit is 
required in varying amounts for a number of years after a conserva­
tion practice is started. Loans for fertjjizer, tiling, and other pnlctices 
that are profitable 'hut nonconseryutional help to maintain farm in­
comes and increase adoption of conservation pi·actices. 

• 
Overall farm planning for conservation is necessary if the prac­

tices that control erosion are to be accepted generally. Education 
must play an important role. Flumers must become convinced that 
conservation farming will not lessen their satisfaction. They must 
want to adopt the practices and to contend with them over a period 
of years. Conservationists should recognize the ramifications of pro­
posed conservation plans on the farm business as a ·whole. The land, 
human, and capital resources [lre unique for each farm situation. They 
should be considered, as they flUlction simultaneously in an indivklual 
farm business. 

THE PROBLEM 

• 

One of the chief problems of agriculture in the United States today 
is the development of systems of farming that are in line ,yith national 
needs and consumer demands for various products. These systems 
must also use capital, labor, and hll1d elliciently, and they must main­
tain and improve soil productivity through application of recom­
mended soil conservation and soil improvement practices. These ob­
jectives are interrelated in a major part of the N ation:s farming. In 
regard to the part that consenatwll phl)'S in the agricultural economy, 
two important problems arise: 'What part of total investment should 
be used to encourage conservation ~ How can the resources made avail­
able to achieve conservation be used most eiliciently? The answer does 
1I0t lie in conservation alone or in development alolJe. Together they 
determine ,yhat the agricultural production ,,,ill be. 

Farmers share in the national concern for a higher leyel of conser­
vation than the present system of agriculture provides. Btlt. for farm­
ers conservation has additional meaning. A ftll'lner·s crops depend 
upon the soil in his farm and his J.ivestock depend upon the crops he 
grows. Soil is one of the chief determinants of farm income. Loss of 
soil means loss of fertility, ,yhich in tUTn is rcflected in lower yields 
and reduced profits for the farmer-and a decrease in the supply of 
farm products for the country as a whole. Farmers are interested jn 
how loss of soil, water, and fertility affect their incomcs dming their 
periods of tenure. Compared with the period in which the Nation is 
interested, these periods are very short. 

In many agricultural areas, tl sustained high loyeJ of farm output 
can be attained. '1'his can be done jf cropping systems, meclwnieul 
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conservl\,tion practices, and adapted livestock programs are applied • 
and integrated in the system or farming in [1, "\my that win retard soil 
erosion and raise the 1e\'e1 of crop yields oYer a period of several years. 
But too frequentlv in the major regions. ,\"hE'1'e prevention of soil erO, 
Hion ancl impro\'eil11'llt in soil' prodlictiYity are basic to high-1eyel, sus­
tained production, these adjustments are not madE'. The proportiol1 
of farmers who follow en'Il such simple practices as cuntouring ::Uld 
t~l'l'aCillg i.s small. Only a slightly kl'gel' l1LUJ~ber :rono\\" crop rota­
tions that lllclude grasses and legLUllcs-a practice known to be neces­
sary for continuecl liigh-level pl~oclnction. ..:Uthough use of lime and 
fertilizer is increasing, g)'eater quantities of these materials should 
be used for e/Jicieut proc1uction oj! forage and feed C1'Ops. J?mtltel'­
morc, the liyest·ock organization on llltLIlY farms is neither of [1 kind 
JlOl' at [tlend that would permit em{'j(lnt utilization of :feed c[,ops, e,'eJI 
if l'ecornl1lelldec1 cOJlservation and soil illlpl'o\"('meut pnlc-tict's werp 
followed. 

The. problem is critical. ,Yit·hon!: adjustlllents ill fanning systems • 
of the kind sngg0stt'cl, a high-h~\'el sustained output of inl'm products . 
might pernull1entl)' impair nit' resOlll'C('S ~lJld pl'odnet"iyity oJ a large 
part; of the Xtttion's ngricliltme. The Xntioll, therefore. should de­
cide \yhat 81m.'e o:f its total inwstllleni l'PSOUl'CPS should be used to 
achicre t'onSl'lTtlt ion. H ,lhOllhl thpli ({('cide how to llse the clesirrnate<l 
resources to rC'alize tlu; 'IlllXil11l1ll1 aillount of consernltion. ' 

This bullet ill repurts the findings ootniMcl in a pilot study of (btll 
:frOlll \ycstel.'n IO\Yll, which ,yas designed to deyelop information Oil 
the laUer part 0-[ t·he problem. 

OBJECTIVES OF THE STUDY 
.i\:[any prndicps ar(' know)] to retal'll (')'osiol1. They difl'er: howeyer, 

as to the extent of erosion eoat1'ol they pl'oyide and as to the cost::; 
associuted ",ith tb('i1' adoptio)). Practices eli/Tel' aJso in their pJl'ecls OJl 

yields and profits to fUl'lll(,l.'s. 1'1)(' results of prneticps applied singly 
differ :fl'oJ)) those obtnil1pd \\-he;] two 01' more nre nppJi(\c1 jn combina­
tjon. In [Lcldition, the pl'llcUces 01' combinat.ion of practices used on a 
specific £arm must be examined on the basis of their effects on the 
farm as a "\rhole. The net income o:f. [L £armel' is not c1etel'minecl by. 
one phase alone llllt by the simultHlwous function ing of all purts of tIle 
farm business. 

The overall pm'pose of the study reporteel here Wt\S to indicate how 
economic prjnciples CUll be applied to the l)l'obll'11l of COllSel'Ylltion to 
obtain lnfol'lUtltion for use in (leciding: poEcy, clistl'ibn ti ng payments, 
lLl'l:u,ngi.:ng cl'edi t, und accelerating adoptioll oJ COllsl'l'nd iOIl pmctices 
by fnrmet,s. Speeifk objectiycs \),N'P: 

(1) 	To identify the soil consentttiol) pmctices and adjustments ill 

farming tlmt lire clesil'nhle on l'cpl'eSpnbltive fnl'Jl1s to CODSeJT!:' 

soill'esourees and facilitate pJftcient production. 


(2) 	To learn the relative eO'ectiveness of individual p.1'lldices and 

groups of practices in controlling loss of soil. 


(3) 	 To detennil1e costs and returns aue] their sequence OYer time 
to representative farmers of single practices and groups of 

• 
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practices, and to complete :l:arm ttdjustments that achieve a 
greater degree 0:1: soil con"enntiOll. 

(4) 	To determine the amount 0:1: capitnl required for various COll­
servation practices~ the eonsenation realized per dolln.r of jn­
Testment, {-he return on capital .investment oyer time, and the 
relation 0:1: each to the u~e tlnd axailaiJility of credit. 

(5) 	 To INll'n the extent to which and the ('.onc1itjons under \vhich 
consernttion practices arE' profitable to the fanner. 

(G) 	 To indicate the implicatjolls of making payments for practices 
tlUlt are substitutes and those that are complements.

(7) 	 To jndica.te the importance of farm planning in the establish­
lllent of an efficient and effeethe conservation program that will 
support farmers' incomes und assure the Nation sustained high­
leyel production frOln a:,.>:l'ieuHuJ'e. 

• 	 THE STUDY AREA 
The studv area ia located in Ole Ida-Monona and Marshall soil as­

• 

sociation ai~eas of westel'll Iowa. Ida-Monona, soils are loessial soils 
of the Missouri River Valley. They were broken out of tall prairie 
grasses :l:rom 1870 to 1800. Since then, the loss of fertile topsoil 
through sheet erosion has been as much as 50 percent. Gully erosion 
is also serious, especially all the long, steep slopes adjacent to the 
bluffs. Because of the yerticltl stl'udure of lela and :Monona soils. 
some of the gulJies are nOw 100 j!eet. deep. They cut back severai 
hundred feet in l1, year. Frequently roads, bridges, fences, ancl farm 
buildings must be l'elo('ated because 0:1: them. Less spectacular, but 
more devastatillg so far as the soil is concerned, are the small gullies 
and depl'es;,:ions that are dew]oping in most CU]t.ivlltec1 fields 
(;2, p. ;2).!l Marshall silt loam, the clam inaut soil of the ro]]i11g up­
lands in much oJ \wstel'll Jowa, is typically 14 to 16 inches in depth. 
It: is dark grayish lJrown ,,-hPll dry, but when \yet it; is almost black. 
Drai.nage is good. The subsoil absorb£) moisture readily, but excessive 
rainfall drains rapidly j'l'om the ro1Jing sm-fa.ce. The relatively thin 
layer of topsoil is soon remond by the l'lllloff of water. The exposed 
subsoil is lighter colored and Jess productive. 

The erosion problem h1 tllese two soil association areas (Ida-:Monona, 
and Marshall) is perhaps the most critical of any in the Midwest. 
The soils have been dHmagecl severely by sheet and guDy erosion. The 
kind of farming usually practiced intensilies the c1amttge. Corn is 
the chief crop. Crop rotations ]u.'-e not been universally accepted. 
"'Whell used, they Iuay include two :ouccessive crops of co.n1, followed 
by lL small gl'llin and a seetling of timothy ancllegumes. Row crops 
are plantedu)) and down hill on slopes tha.t exceed 15 percent. Live­
stock enterpl'i~es are geared to .tt cn"l~-grain type of. farl~ling. 

Contour strlpCl'oppmg, socldll1g of waterways, C11Ve1'SlO11 terraces, 
improved rotations, ancl other sOll conservn.tion practices should be 
adopted all many farms. These practices would help to maintain or 
t1,ugment the low farm incomes, conserve soil resources, and recluce 
damage from floods. 

: Italic numbers in parentheses refer to Literature Cited, p. 82. 
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ANALYTICAL APPROACHES • 
The analysis and interpretation in this bulletin are divided into 

three parts, FiJ'st, economic concepts wjth <which to compare jndi­
vidual and combinations of consel'\'at.ion practices are applied, 
Physical elata, associated Witll various practices are used to compare 
the practices as to ability to curb erosion, cost, and acceptability in 
terms of their efl'ects on farm organjzation and management. Esti­
mates of the effects of these practices on yields a11C1 011 income from 
crops j~or [1, typicttl fann are made for a farm of 120 rotation acres. 
This approach does two things ~ (1) It indicates the practjces or 
combinations of practices that are altel'natiye ways of obtaininO' a 
spedfiedlevelof conservation, and it shows how the alternatives difter 
as to costs, returns, and acceptability; and (2,) it yields il1formation 
Oll the priority of p.mctices in terms of erosion control and costs. 
Second,9 consenation systems of farming are considered for 3 repre­
sentative :l'arms in western Iowll. This approach treats the element 
of time as it rebtes to costs allc1returns and the adjustments in net 
farm jncome and capital requirements that each conservation plan • 
illYolves. Third. the COIH'Ppt oJ o\'('rnll Jar]]] pJanHing :1'01' C011Se1'\'a­
tion is ad vanCec1l111c1 discussed. The i1l1plicn.tions of the findings und 
the suggestions of preceding sections are used to mustrtlte the part 
society can play in the estllblishment of a conservation o:ystem of farm­
ing that ,,,ill satisfy simultaneously the objectives of individual 
farmers llnd 0:1' the Nation as a. whole. 

CONSERVATION AND IMPROVEMENT PRACTICES 

Analytical Procedures 
In the stu(l." l'epol't(',l here tIll' pl':leticrs and comhinations of pl'UC­

hcrs l'eQ:nnlrd as cOIl>.;pnationnl \\'r1'r those that reduce l'unojI and 
soil 10s5.3 Data. :fron1 physieal rest'arch werc used when they ,yere 
ayaj]able and appl'o])l'iatt'. Howe\~el', these dnttl ,,'erc :l'ound to be 
inadequate Jor the Plll'POSP, and Ill.uny estlmntes were madt'o The 
accuracy of tilt' physical dnlll directly detenllines the yalidity of the 
l'esuJt~. The cost of adopting the different practiees ,,'as ~"timated. • 
PractIces nre eOJl)pnl'ed on a pel'-acre and a per-farm basts. ,Vhen 
t?tals :1'01' II :i'al'm are ginn, the Jal'll1 is an assumed one of 120 l'ota­
tIOn acres:' 

Soil Losses 

Soil Joss('f{ a t'(' the tom; of soil lost annually on each acre. In this 
:,tudv they \\'('1'(' ('stimated by use 01' the 13ro\\"ninQ: :factol's." The 
i01'111u Itt lisecl by 13l'o\\'nlng to detprmine nnnua1 loss'e;:; from soil ero­
sion js: 

"It would bay(' bcen ,1esirable to regtlrd us {'on;';el'yutional only those practices 
necessary to muintaiu a speCified prOlluctioll fuuction oyer time, but dutn were 
im;uflidellt to llel'lllit SUdl a dh;tiul'tiou in the nVlllied situntion (5,]>. ::171). 

• Tlle a ,'erage sizc of farm in "'estel'll Iowa if; alJout 100 acres, but when riP­
ductions are made for ftU'JJ1stenO, ront1s, ,,'ullies, pel'llHu\('nt pasture, and othel' 
nOlll'otntional Hcres, 120 acres in rotntion should be fairly respresentatiYe, 

G BROWNING, G. M. lllWWNJNG's EROSION 1"A01'OI\S. Iowa State Col., Dept. 
Agron. 1948. [Unpublished.] 

• 
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(A)(f2) (fa) (f4) (fG) (10)(17) (10) =the annual soil loss in tons 
per acre. 

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

Factor T'alue
j,-Ida soil type ______________________________ - ________________ 1.;:; 
t.--10-percent slope ______________________________ .._____________ 1. 1 
t.-200-foot length of slope _____________________________________ 1. 0 
t.-cOl·n-oats-meadow rotation__________________________________ 1. 0 
t..--no munure, most crop residues remoyecL _____________________ 1. B 
1..--0 to :;:;:; percent of surfuce soil remoyed______________________ .0 
t.-contour cultiyation, sul'face-Vlunted_________________________ .;:; 

Substituting these ya]ues into the formula: (1.5) (1.1 ) (1.8) (1.0) 
(1.3) (0.8) (0.5) (10) =15.44, the am mal soil los:; in tOllS per acre. 

Crop Yields for Specified Time Periods 

Insufficient ag-l"onomic data made it ne·ceSHnl"Y to ww estimates of 
yields under "al·ious rohttioJls, Hlopes, and syste·ms of farming. One 
set of estimates is ayailable for 1i\-e major soil types ill westerJl Iowlt 
·\\"ith (1) no consel"\'atic))l practices, (:2) tt i('lTltCe-conLoul" s-,"Htem, and 
(3) n teuace-contoul"-fertilizer system and speeiJied applicatioJls of 
fertilizer,o The data, in the estimates represent the ll\:erage yields 
nfter major effects of conHPn-aj'joll prtlct.i(,I?S lInel tbe rotatioJl hnxe 
taken place. It is assumed that the estirnated ]e\-e1 of yields w()ul<l 
be obtained about the end of the third (:\"c]e of l'otatiOllS and that jt 
would then remain constant. . 

An additional set of estimates comprises the lll1nual yields for thp 
same situations for the lO-yelu· period ilnl1wdiatply followil1l! adop­
tion of the conservation practices.' The :folJo\ying assumption~ "'pre 
made: 

(1) Yields are limited primarily by the llYailabJe nitrogen suppJy; 
(2) most nitrogen is in the. upper 7 inches of soil, aml when 7 inches 
or when 1,000 tons of soil are lost, production is at a minimum; (3) 
the l'llte of decline of crop yields is a fundiol1 of the loss of both top­
soil and stable organic matter; (4) the loss of stable organic mattpl' is 
1 percent per year i (5) ,,-jth cropping systems lU1der ,ybich yields 
decline, they decline to a minimum of 5 bushels of cor11 or 5 bushels 
of oats plus the quantitJ' of corn or oats produced by nitrogen adcled 
by the rotation or fertihzer, or both; (6) for Napier soils, loss of soil 
is less than 5 tons pel' acre per year (.actualJy, 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: Com, $1.42 per bushel; oats, $0.79 pel' bushel; 

• AANllAJIJ" A. A., ALLAWAY, IV. n., nnd RmcK,"x, l~. J~. ES'lDrAT,"D "\\"EltAG," 
YIELDS OF COltN, OA~'S AND ALI'"\L~'"\-B1WlllE HAY FOIt THE FIYE l'ltINCIP.AL SOlL TYPES 
AND I'HASES IN 'rR," MONONA-JlJ"\-IlAMnUHG SOIL ASSOCIATION AREA OF IOWA. Iowa 
Stnte Col., Dept:. A)!ron. ]0;:;0. [Cnpublishecl.] 

7 TOUSSAINT, W. D. ],'ARM H"NTAL OIlSTACLIS:S TO LANO I1IPROYE:ilmN'l'S AND SUG­
GES'l'ED SOLUTIONS. (p. 6S.) 1053. [Unpublished doctor's thesis. Copy on file, 
Iowa State College, Ames.] 

W. D. Shrudel· of the Agronomy Depadment of Iowa State College worked 
out the procedure and .made the estimateS. 

410322-57--2 
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hay, $18.30 per ton. These prices "ere the ayerages received by farm­
ers in western Iowa from 1948 through 1952. • 

Costs 

Costs of production of crops, excluding conservation practices, are 
computed on a per-acre basis for corn, oats, and alfalb-brome hay. 
The method used is that developed by ,rensen in a vrevions study of 
tile area.8 In general, the procedure was to estjmate an average cost 
of production of crops for Ida and Monona Counties for each year 
from 1948 to 1952, incJusiYe, and then to average the estimates fo), the 
2 counties by years. The figures for the 5-)'ea1' period were aTerngec1. 
Jensen's data ended with 10:1:8, but the method and references he lIsed 
were followed to }Jl'oylde the inrol'lnation needed for this study for 
1948-52.9 

The costs of different conservation pl'actices for various soils, 
slopes, and methods of terrace instalhtion 011 a farm of 120 rotation 
acres wel'e computed separately. They were added to costs of pro­
duction of crops, excluding cOllscrnttion practices, to permit calcula­
tion of total costs of production when conservatioll practices 'were • 
used. 

Fertilizer was chal'ged at the ayerage rate for 'which it ,yas obtain­
able ]oca]]y-l\Os, 10 cents t1 pOLlwl; and nitrogen, 13 cents a pound. 
A charge of $1.50 Pel' acre fol.' applying fertilizer was aJ]o\yed for 
the operator's labor ,\'hen it \ms applicable. 

Costs of contoUl'ing are those associated ,,,itll l'Pl110val of old fences 
ancl construction of enough new :fences to permit controJ1ed grazing. 
It ,...-as assumed that. the old fencing ,,-onld have])o yalue and that it 
would be replaced by an e]ecl!'jc fence. TJle chan~;er was valued at 
$25, posts at 50 c~nts each, and 13-gage ,,-h'e at 82 eents a rod. Opel'­
a,tor's labol: for remo,-al of an old, and installation of It new fence was 
chargecl at the mte. of $1 pel' acre. It was also assllmed that fences 
for only 20 acres would be needed on 120 acres to facilitate pastur­
ing. Total costs for 20 acres were $253.60. As contour farming re­
qUlres less fuel than farming up and down l1i11, no ltdc1itional c1h'trge
was inyolvecl :for operating on the contour. ~ 

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

slo:e + 2 on slopes of Jess than 12 percent. The distance between • 
vertical interval

terraces 'was Cttlculated by the formula 1 . These are 
s ope 

(he formulas used by the Agricultural Conservatioll Program Service 
(AOPS). OomputaUo)) of t]le total linear feet of terrace aPPl'Opriate 
to a farm of 120 rotation acres assumed that the farm was 120 rods 
by 160 rods and that the slope was lmifo1'l11. The cost of terraces COll­
structed by custom hiring a motor patrol was estimated at 3 cents per 

B JENSEN, H. R. ECONOJ.ncs OF CIlOP nOTATIONS. 1D50. [Unpublished doctor's 
theSis. Copy on file, IOWll State College, Ames.) 

• See Appendix, for details of the method used by Jensen, including tables 
37 to 39. 

• 
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linear fooUa Costs of constructing terraces by use of the moldboard 
plow, whirlwind terrace!', or bulldozer ,yere estimated on an hourly 
basis (Appendix, table 3D). The ]inear feet of terrace that can be con­
structed by these 111.achines ill an hour are averages of field data taken 
by agricultural engineers at 100v3, StaJe College. n 

Net Income From Crops 

Gross incomes from crops ,,,ere computed for the 120 acres of the 
particular soil type, slope, and rotation specified, by using average 
yields after major elfects 0:1' conservation practices and rotations bave 
taken I~lace, with the price~ ghoen on page 7. Costs of production per 
acre of ('orn, oats, and alfnlfa-broJ11e hay ,yere computed with no 
costs of conservation assumed. The costs per acre of applying con­
servation practices 'Yel'e added to get the total cost of production with 
consenntion. Net jncome from crops ,yas computed by subtracting 
the total cost of production from the gross income from crops. 

Individual Practices 
Each conselTation practice has its o'Yn erosion control characteris­

tics and possibilities, 'which dijl'er ,yith jocation, soil, topography, and 
,,-eather. Some practices may be duplicates in the sense that they are 
altel'llatiYe methods of accomplishing the same degre<:- of conservation. 
Others may be complementary in the sense that they depend upon each 
other to the extent that nei.ther n]one ,rill result in conselTation, but 
\,,-hen they are used in combination results are obtained. The ag!.!re­
gate results in conselTation 1Y)1('11 two practices are applied sing1:)r~are 
]lot necessarily, or eYenlikely, the same as those realized ,yhen the two 
are used in combination. ~ti]l other practices usee1 singly might llOt 

COl1senc any additioJlal soil bllt if combined \yith another practice 
that \yould saye so.me soil ,dll?ll used alone, they ,youlll increase the 
quantity of soil consen-eel. 

If a conserYation practice is to be profitable, higher yielc1s of crops 
must be obtained :1'1'om its adoption, and the increased income from 
the sale of the larger produetioll must exceed the cost of applying the 
practice. If increased yield ',"ere the only determinant of profits from 
cOl1sermtioll, almost ewry practice couic1 be defendec1 as profitable. 
However, the ,'alue of the additional yield may be small relative to the 
cost of the consel'Yation ])1 an 01' it ma.y require a long periocl to become 
equiYalenf: to it. There mas be alternative practices or combinations 
or practices that win result in a spcciii.ed leyel of conservation but 
with c1iil'erent costs of use. The possibj}ities of profit depend 011 the 
prices that can be obtained for Ole product in the future relati,e, to 
present costs of adoption of conselTatiol1 practices. 

lO A surrey of tbe Idll-:-IoJlona arpu of western Iowa consistently revealed this 
as the charge. 

II HEH)ISMEIEll, IJ. F. TEllIlA(,];:S COXSTRUCTF.D ,\°11'11 FII'E l.'YPES OF :MACHINES IN 
WESTEIl;:\" 10\\°.,1.. l();jO. [C"npnhlishetl mu"ter'" tbe"is. Copy on file, 10w.a State 
Oollege, Ames.) BerJl1~Jl1eier·s iimliugs im1i(!ate that custom hiring II wbirh.... ind 
terracer costs about 2.;:iO cents; n bulldozer, 2.fJl ceuts; aud a motor patrol 2.39 
c(,uts 11er linear foot of terrace in 10;:;0 [p. 67). Tbe estimated averuge rate at 
wbich the different lllu('h.ines eould construct linear feet of terraces is given as: 
molllboard plow, 162 feet per bour; wbil·lwind terracer, 284 feet per hour; 70-hp. 
bulldozer, 302 feet per bour [p. ii5). 'fhe assumption was made that all terraces 
were constructed from corn-stu bble covering . 

http:spcciii.ed
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C7!1lourlllg •Contouring and up-lUld-clown-hillmethoc1s of farnnng al"e compared 
in table 1 ,yjth respect to soil Joss, runoff, and yield pel' acre of corn, 
oats, and 1my. Both soil loss andrunoif are greatly reduced by sub­
stituting contollriJlg or ('on tom.' listing of eOI'll for up-anrl-do\yl1-hill 
f:trming. Erosion \yould be reduced by about 20 tons and runoff by 
1.24: inches per acre per year by contouring. In the I(la-Monona soil 
area. 5 tons of soil loss per"'acre is considered permissible from an 
agronomic yie\Ypoint of prevl.'ntio]l of gullies and serious sheet erosion 
(3). Contouring alone on this relatively steep slope of 14: percent will 
not control erosion to this extent. 

T"mLE I.-Effect of 1'otation and 7Jlanting method on soill08s, 1'unoff, 
and J/ielcl per aCl'e on Ida silt lOaln, 14-pe1'cent slope, 7[2.6 feet long, 
1948-5[2----- ------------::~~l-=-l··.-~-\"'-e-ra-g-TC-Y-l-'e~~ -:---H-a-)-'--- ­

per acre 3 • 
Hotation I and pitlnting method 1-----:----1----.---

Soil HUll­
laRS ofT Corn Oats 1st 2d 
per per year year 

acre 2 acre 2 

I ,---

C-O.: Tons Inches Bushels Bushels Tons Tons 
Surface planted up and downhilL _____________________ 30.·J<! 4.02 GU .. 1 26.8 

Surface planted all the con­

tour (contouring) _________ 10.8-1 2.78 ! 77.8 30. 0 

Contour listed ______________ 3. :37 .j 30. 7
1. G5 76.7 

C-O-11-11: 
Contour listed______________!l. iU .95 428.4 I:~·-~;- -:~~~~72. G 

I C=corn, O=oats, 0.=oat5 followed hya s\\cclclowr co,'cr crop, and M=mcudow. 
, 'l'hcse datu nrc the rcsult of coopl'raliyc rcscarch carried on by the Soil anrl Watcr Conservation Branch, 

AgrIcultural Hcsenrch Service, of tbe United Slates Department of Agriculture, and the Iowa Agricultural 
ExperIment Station (9, 'P, 8). 

3 Shrader, William D., Ames, Iowa. Information on yields on runoff plots in western Iowa. 1953. 
[Primte commUJlication.] Fertilizer used wns l2fi pounds per ncre of 0-20-0 on oats ll) corn-oats-meadow­
meadow rolation and 200 pounds pcr nere on oats in the corn-oats (foll.1wcd by a sweetdover covcr crop) • 
rolation. Yield of corn is expressNI in terms of shelled corn at 15.fi-perccnlmoisture; yield of lmy in tons at 
12-pcrccnt moisture. 'l'hese dota nrc thc result ol.cooperative I'f'seurch by Ow Soil and Water Conservation 
Brunch, Agricultural Hcscarch Sen'ice, IJnited Stilles Departmcnt of Agriculture, aud the Iowa Agricul­
tural Expcriment Station. 

, o.at.s amI bay seeded in the usual way. 

Co.ntouring (planting on the co.ntour with a drill or phnter) 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 onts per acre 
over yields when planting -was done up and down hill. The cost of 
conto.uring under a rotation that includes meadow ,yould be practi ­
cally, if not actuaJly, zero. In fact, under some circumstances the 
to.tal Co.st of producing crops on the contour may be less than the Co.st 
with the up-and-c1own-hill method_ The time and fuel required for 
operations may be less on the contour than with the up-anc1-c1own-hill 
method (1~, p. 39-4). If contouring on all the land and no additio.nal 
costs for contouring are assumed, aJ1Jlual net income per acre f1'o.m 
corn wo.uId 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-llill farming on all his Janel. Usually there are some fiat 
areas on the tops of hills or behyeen 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 contonring as compared ,,·jth up-and-down-hill farming 
"would be realized by farmers. Thus, a· farmer with 60 acres in oats 
and 60 a.cres in corn could increase his annual net income from these 
crops by an average of $4:46.40 by altering the direction of plowing 
D:Tld planting. Contonring under this rotation represents possibility 
of a sizable profit, which s110uld obviate the need for payments by 
government agencies for using the practice. Farmers \vho 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 01' because they object to the practice for some 
other reason. 

"When meadow is included in the l'Otation, 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 
fenc~ and accessories will be bought to fence the meadow for controlled 
grazmg. 

On a far111 with 120 acres in crops, 60 acres of which have a slope of 
14 percent, the yalue 0:E the increased yield from corn and oats would 
exceed the cost of contouring the first year under a COl'n-oats-meadow 

TABLE 2.-Costs of contouring, and (,8timated additionall'etUI'11S from 
this practice, on a fann of 1:20 1'otation aCl'es, Ida silt locum, 14­
pel'('ent slope, 1948-5[3 

! i I ICost per acre 
: jAnnualJ Cost for the Cost per acre I of meado,,­

of meadow 3_: depreciated 
over 20 

iii 'Ir:~i~:ffSI' farm- years-

Rotation 1 Mead- ~ddi- ---.,-----1----.----1---­
ow tlOnaJ I I· 11

i I corn With- With \Vith- With With- i With 
I and lout opera- out jopera- out lopera-
I I oats' Iopera- tor's opera-' tor's opera-! tor's
I I tor's Jabor tor's I labor tor's I labor 
I . ! labor Jabor i labor I 
t ' I I .

--------!---I : i i I--.----i-- ­
" A.crcs /) oJla.rsl.?yilars:D~llars'IDoliarsD~I!ar8 Dol!~rsDollars 

C-0-11.._________ I 40 !29r. (j.! ;w03. 60 1293_ 60 6.34 r . .34 0.33 0.38 
C--C--O-M-J\L ___ t 48 :363. GO :253.44 1301. H I 5.28 G.28 .28 .33 
C-O-1\1-1\1.._:____ ~O 12~5. 36 i2.'i? 80 131~. 80 1 4. ~3 5. ~~ .22 .27 
C-O-M-J\1-J\L___ r2 IlrS. 80 :253.44 1320.44 \ 3.;)2 4.;)~ .18 .24l 

1 O=corn, O=oats, and M=mcadow. 
, Oalculated by ussuming thut when an entire furm is considered, increases in yield would be half thoso 

specified in tuble 1. 
• Assuming that only 20 acres for pasture would need to be fenced at one time on a farm witb 120 acres ill 

rotutlon. '1'ota\ cost of the fenre was estimated to be $253.60. 'l'he cost per acre for fence wus found by
dividing tbe total cost by the number of acreS in meal\ow. Operator's labor was charged at tlle rate of 
$1 per acre. 
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(G-O-M) or a corn-corn-oats-meadow-meaclow (C-G-O-M-1\~) 1'0­

tation.i2 This is true even when labor is jncluded as a cost. As the • 
proportion of total cropland in meadow is increased to half or more, a 
longer period is required to l'ecover the costs of contouring from the 
sale of the additional grain produced. If the cost is depreciated over 
a period that exceeds 10 years, contolU'ing is profitable Ullder all 4 
l.'otations, 

Listing 

A lister can be used to advantage on many soils in the Corn Belt. 
On the sloping soils of western Io\'m, listing has shown these advan­
tages: Increasedl'esponse to fertilizers, increased yields, reduction in 
time and labor requireel, and retention of additional soil and water 
(6, p. ;gO) , Listed fl1l'l'o'\TS cn,tch rmcl holel '''tLter after mins, especially 
when done on the contour. The seedbed is prepured ill one operation, 
thereby reducing the time andla.bor needed. Hard-ground and Ioose­
grolllldlisting both work well on the Marshall, Ida, tlnd :Monona s011s 
of western Iowa, on heavy-textured soils of the :i\iissouri River bot­
toms, and on Sac, Galva, ancl :!Yloody soils in northwestern Iowa, 

Under a rot(Ltion oi' corn and OlLtS followed by a green·mmmre crop 
of sweetclover (O-Os l'obltion), soil loss with contour listing (lister 
planting on the contour) was only tLbout one-ninth of that under con­
touring and up-and-dowll-hill planting, and a little more than lL third 
of that under contouriuQ; alone (table 1). The greatest reduction in 
runoff also occlU'red under contollr listing of corn, Under a corn-oats­
meadow-meadow rotation, contour listi11g further reduced losses of 
soil ancl wa.ter. Regru'dless of the rotation, contour listing JleJd soi1 
loss well below what is generally regarded as a permissible level for 
this area (3,1).945). Pl'olits :trom the practice, on the basis of the data, 
present€·d, equal 01' exceed those for contOlu'ing alone, because the re. 
c1uction in time, fuel, and labor when the lister is used more than com­
pensates for the decrease in ),ie1e1 of corn of 1,1 bushels pel' acre, 
Profits wonld be even greater if heavier applications of fertilizer were 
used, because the response from fertilizer with listing is grellter than 
with plowing (6, p. 20). 

Contour listing will increase profits by $44G.40 on 120 rotatioll 
acres with a corll-oats (followed by sweetclover) rotation. The prac­
tice Wou]c11'emaill profitable even if a yield somewhn,t less than that •presentecl in table 1 were involved, Under a corU-OlLts-meadow­
meadow rotation, additional returns from additional yield would 
average $93.51 almualIy, assnming that half the acreage ill crops gave 
the yield responses to COlltOUl' ]jsting indicllted (table 1), 

Listers are not widely used in the area, because farmers say that 
their use meaDS greater risk of crop T!Lilure, They sn.y that 'heavy 
rains when the COl'n is quite small may cause the soil to level down in 
the cleep flU'row and COVlt the plant. Two other disadvantages less 
frequently mentioned are scnJeling 01' waterlogging, which l'esults 
when an impervlUus soil holds water around the pJant 10" ~ enough to 

12 These results coul<l be expected on the average. However, J ·orue years the 
distribution uncI intensity of the l'uinfullmight result ill us high yields without 
contouring as with it. 
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SOIL CONSERVATION AND IMPROVEMENT PRACTICES 13 

cause injury, and increased damage to the stand from cultivation 
operations. 

For perhaps 3 weeks after corn planted in the furrow made by a 
lister emerges, there is danger tlutt the plants may be covered by soil. 
A heavy rain of short cllU'ation is likely to do greater damage than a 
long gentle rain. Soil washed around the leaves ancl stalk does little 
damage unless it covers the growing point of the plant. If the stand 
is materially reduced, replanting mtlY be necessary. Not enough in­
formation is available to permit a reliable prediction of the frequency 
of damage or crop failure from this cause. 

Risk of failure from flooding and scald111g can be avoided if the 
corn is planted on top of the ]'ic1ge made by the lister instead of in 
the furrO\v. In 1952 at the '~Testern Iowa Experimental Farm near 
Castana, 18 different plots of ridge-planted corll yielded an average of 
126.4: bushels per acre (.9,7).113), A si.milar number of plots of furrow­
planted corn averaged 122.8 bushels per acre. rnll~ report states that 
the eljlferences in yield are not significant in a yeter when damaging 
rains do not occur (consideri11g differences in stand). Nevertheless, 
when heavy rains oeclU' ridge planting is i~ree insurance against dam­
age from -water. .A.11 a,dclitiolla,l observtltion indictlted in the report 
is thtlt ridge-phmtecl corn emerges sooner than that planted in 
ftu'l'ows. 

Wide Rows of Corn Interplanted With Forage 

Interplanting ftl11 grain, legumes, or grasses between corn rows is 
ClU'l'ently receiving attention as tl conservation practice. The rows of 
corn are spaced fa,rLher tlpart than the usunl 40 inches. Interplullting 
the wide rows ma,kes it possible to grow corn more frequently on a. 
field, because erosion mn,:y be reduced and organic mtltter returned 
to the soil is increased at the same tune. The oat Cl'OP, which is usu­
tllly less profitabIe than COl'll, can be omitted from the rotation. 

An experime11t using this practice was conducted in 1952 on the 
1Vestern Iowl~ Expcl'imenta) Farm. The pr(lCtice ca,nnot be fully 
evaluated, however, because 11either the yields frOlTl tIle fortlge crops 
nor the dabt on erosion and runoff are yet available. The corll was 
grown in rOWS with alternate E:piicings of 4:0 (mel 80 inches on land 
that was hip:h in fertility and tlULt had been ill alfaJfa-brome the 2 
previous years (btble 3). Oorn was planted on May 17 and cultivated 
3 times. On July 3 rye and \'etch, alfaJfa-bromegrass, sweetclover, 

T"-\l~LE 3.-Yields of corn front nOl'71ud and 'widely 8l)aced 1'OWS, 

1Festel'1t IowcL E;r'pe1vimental Pcmn, 195'2 J. 

H.ow spacing Yield per Stand per 
acre acre 

B1lshels Plants40·inch 1'OWS___________________________________ 123.0 15, 094 
40- lLnd 80-inch rows altcrn!Lted ___ • __ ~---________ 110.3 15,398 

1 'l'bese dntu nrc the results of cOoperutlv~, research by tho Soli nnd Wlltor Oonservatlon Branch, United 
States Department o( Agriculture,nnd Iown AgrlculturuJ Experiment Station (9, pp. 10-/1). 
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und wheat ,,-ere interp1untec1. Good st-unc1s of the interplantin~s were 
obtained, especjtl1]~T of rye, ydch, alfalb, and SWeetdo\-er. ,YheaJ • 
was badly (huna~ed by rust. The yield of eorn from the more widely 
spacec1ro\ys was 12:7 bushels lE's!'; than llnder the nalTOWE'!" spacin:r. 

A corn-oats-meadow 1'0tuJion 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 
J20 rotation acres totall'et.urlls from corl1 under a cOI·n-oats-meadOow 
rotation would be $6,986.40 at J9,L8-52 prices. Fncler the COrn-COrll­
llleadmy and corn-meadow rohttions returns would he $] 2,530.08 and 
$9,!3D7.56 respectiyely. 

A corll-oats-men.clo\"-nwaclow rotn.tion could become t1 :3-year rota­
tion as cOl'll-meaclOw-lllcllc1ow. 01' it could remain a 4-year 1:ott1tion as 
conl-corn-meadow-meaclow. Either chnn:re would permit more acres 
in corll and meadow ettch year. It might·, thereJore, ofl'e1" grel1tel' 
erosion control. The I'l'osion control ehamcteristies oJ interplanting 
emmot be appJ'l1.ised, howe\'cr, until additional information becomes 
an1ilable. In time, the te('hniqllc I1IH)' prow' ll;;eilll in maintaining 
income and controlling crosion simllltaneollsly.i3 • 

Rotations 

Crop rotations maintain soil fertility, soil strllctur(', and erosion 
control. L('ss ('ro;;ioll is :found Oil [-i('llls plalltNI to oats and other 
f'lllall grains thall on thos(' plantNl /"() row l'rops, but more erosion is 
louIHl on tlll' li('I(1:-; of ('ultin\ted (,I'Op;; thall 011 those ill nll'lHl0 \\". 

T,tble'1 compnrps thl' erosion, l'\I1101L and yield P(,l' acre for con­
tinuous corn and :for a corn-oRIs-meadow rotn.tion on comparable 

TXBLI~ ,I,~Soil and /I'(ifr)' 10.~8('g ('rlr/I ?I('I(}' alld yicld of COl'll 71C), acre, 
sllc('itz'('(/ ('I'OJlpillg systr'IIl.';, lfJ.jJ~;;l t 

1Soil 10s::ws 

Cropping "y;;;t('m IWl' :trn'
/ 1051 1\}·.I7-,51. 

T(jll,~ 1)11'1/£1< Hushc/s •COlltinuouf, ('orn fol' 21 y(,IlI'S~_ • ., ·Hi. 0 7. :~5 18 
Com-o:tts-IIlCtlc!OW rotat ion fol' 

21 ycars __ ., ., ~ .. ., _ 13. 7 .77 8'1 

: JOWI1 Agricu1tural EXp('rJIlwut Ftnlilll1 F';::R-p5 • .7. pp. e'~" 
j Plots were IIIllI'1! nnll. n·c~lw<i " uI1Ifllnu (lppln'atioll of 20 l)('r('('nt Sl1perphusphal!' Ilt th~ rllt~ of 100 

pounds per I1cru p~r y~nr. 'i'llt, soli IS gt'lIlly sluplng ~iarsh"l1 flit luum, 'I'ht' hay is tt ulIxturc of alfalfa, 
red dover. find I'rompgras::;. 

13 Two other method" of tI1;lnH.!.dng el'ops ol1"('r as nlUCLt, if not mono, promise 
of l'r(Jsion control than ",j(le-row corn with (oragl' interplantinl-!'s. One of these 
is llluich tillage, which mar lll'lp to ('ontrnl crosiOIl ntHI to 1'('(1\1('(' thc cost of 
producing corn, Thc othpl' is til(, planting 01' grasscs in thc fall, follo\\'ing an 
early crop such as swpet ()l' silag;e ('orn. This tllethoci would ()Ill'r the same 
possibility ot: eliminating the stllllJI-grnin ('rOp as would wi(le-t'ow ('orn with 
foragl' iuterpJn II tingH, aut! prohahl)r it would itl('rease profits. These practiees 
arc not appraised ill. this repol't, h('(:allse dn.t:a rclating to thettl Ilrc not llYailalJle. 

http:simllltaneollsly.i3
http:9,!3D7.56
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hmcL Erosion on the acreage on which earn had bcen gro"'u con­
tinuously for 21 years was more than 31j.j, times that on land on which 
a coru-oats-meadow rottlt.ion had been Lli;cc1 'for the same length of 
time. Forty-clix tons per acre of soil Joss represents about (L thircl of 
an inch of topsoil pel' yea,!'. The yield of corn after 21. conse~utive 
years was only \) bushels 1)er acre-one-sc"enth of the YIeld of corn 
jn a corll-oats-meadow rotation. 

.' 

The fertility, structure, and POl'osit.r of soUs are better when a 1'0­
lation of crops is used. Table;) contains Rcltiitionul information on 
the efrect of ynrious :l'otatiom; on yields ttl1cl returns Tro111 crops. Re­
tUl'l}S are higher under tl corll-corll-Ottts-llleadow rotation than uncleI' 
any other. The corn-onJs, cOrn-oals {followed by a s\Yeetclover cover 
crop), and COi'll-corn-oats-meac1ow l'obttions on 120 [tcres each involve 
uo acres in corn, but returns are considerably higher from the rotation 
that includes 30 (L{'l'CS oJ .rneadow. The l'Ot at ion. that hn.::> the greatest 
acreage. of corll, COrll-COI'll-oats (:I'ollowed b~' fl sw('etdoY(~L' con'I' 
crop) pw,ides the srronc1 higlH'st returns. ,V:hen the rotation in­
cludes 4ti acres 01: corll and ~18 ucres 01 mettdo)y, income drops to 
$0,071. ,Yithin a range, return::> from crops can be increased by sub­
::>tit-nting meadow 1'01' gruin CL'OpS in the ro(:,ltion. If the forage is 
fed to Jivestock, ordinarily ,\ l:ll'gel' lwn·ent.age of 11leadow crops may 
be included jn the rotation. 

T.\Ul	..E 6,-_lvcl'age yields JH I' !I(Te oj' <'o/'n, oats, and h.ay: and gl'OS8 

ntums per jal'ln for 't rotations, J1Iarslwllsilt loam, 19/;J-5f2 

Total Iln­
lillal farm 

Hotation I returnti 
COI'JI [rom 

l'rops 3 

-----.---- ­
HII.~/l(ls Bllshels 'T()IIS Dollars 

"'l ,...C-O~ til. Ii ,)~. I 0,79S 
0-C-O. l{1l.0 :{~l. -; lO, [S5 
C-().~ _____ . , 82. (i :~2. (l S, 5Sa 
C-C-O-).L. _ \1 •• :) :{., ,{ :t 01 10, (is.• 	

-.. 

C-()-'\L. __ .. , 	 J().,. :1 :Jii. 'i 2.50 8, 1)28 
C-C-O-:\I-:\\ . lO:\. I :)!i.8 2.11. n,071 
('-0-'\[-,\1. I U;\. (j :3., ., ;3.00 8,58,1 

.. \ 
I ('''''cum, 0 ~()uts, O.~()al~ folluwl'tl uy tl sw('('tduwr cowr (,,'op, 1!lld ~I "'lIte,lelo\\". 
, YIelds fUll froUl plots Ull Sull Cuu!'I'rvatiun Farm, l'ag(I t'mmly. lO\\'tl~ nee' lawn. Agricultural ExpC'ri­

Ulent Milt ion Fi:'>a·iii H<, p. JJ!). 'OW,(' data r,'slIlt,'<1 froUl ..oup~rutl\·,· n'scarcll hy LIt(' i:ivil and I\',ltcr 
COllScrvlltiou lIrulll'h, t'nitNl ::lIllie» Ilt'p,II'Lnwllt or A~ril·tl\t\1W, A~ric\1\l\lnl\ H~·search ::l~r\'ice, llDlllow:\ 
Agricultural J;;xperitnrnt i:'>{IlUOll. 

a A farm of 120 rotation lI('res is USSuUlNluIlrl the 1'1'1('("; lIS\'(\ In'n' Ill" llYeCUg-e for encb crop ill 10·18-5~: 
COni, $1.,12 prr bu.; O[1W;, SO.in per llU.; huy. $lb,30 PI'!' tou. 

Further indication of the effect of l'otlltions ill COlltien-ing soil is 
~h()\\'n (table. (i), ~0i1 lo::<~ is giWH in tOllS PPI' 1\('/'1;' pl'!' 'year fo1' 
nlrions slopes or soils in the Idu,-:Ufollona-X~Lpie.l,' soil association. It 
nU'ies with the slope, soil, lWcl fnl'llJiJlg SyStl'Dl as wen as with 1'0­
ta.tion::>. Introduction ot! a coyer crop, cyen tt s\n~etcloYer catch crop 
plowed clow1l as gl'e(,11 manure, J'ecluc('s soil Joss consic1e.mbly. ,Yhen 

• 
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meadow is introduced, soil Joss becomes even smaller. The greater is 
the percentage of meadow, the smaJ1er is the loss of soil. Soil losses are 
always higher under a cash-grain R~!sh~m of farming than under n.1ive­
stock system that includes the same crop rotn.tions and slopes. 

T.,UILg 6.-.t1m11lal soit loss 7)el' aCl'e on Ida-iIIonona-LYapiel' soils, by 
system of tClI'ming, 1'otatioll, and 8lope 1 

II lela I l\[onona },[ollonll I l\10110JU1 Kupier 
Farming system silt 10lLm, : silt loam, silt loam, . silt 10'1m, silt loam, 

and rotation 2 12- to 20- 12- to 20- !)- to 15- 2- to 8- 0- to 6-I pl'rcellt I p('I'('ent lH'l'Cel1t percent pl'rcent
I slope ! slope slope slope slope 

--------, 
Oash-grain system: I' 'l'OlloS ']'0118 r Tons 'l'on.s ToILS0-0-0_________ _ 31H.5 25;~. 5 I )nO 28. 2 18. (j0-0-0.__________ ! 213.0 16\l. 0 88.4 IS.8 )2.4 

O-O,-O-O-1\1-1\L I J06.5 84. 5 44. 2 (l.'1 6. 2 
0-0-~-ll;~-l\1_____ i \15. 8 7G. 0 :3B. S 8. ;) 5. (j
o-O-M-1\:L __ . ___ . G:3. \) 50. 7 20. 5 5.6 8. 7 
o-O-IVI-l\1-:\I ____ I 42. li 33.8 J7.7 3. 8 2. 5 

Livestock 8ystl'lll: :
0-0-0____ . __ ., --I 2·Ul.O J(li).O J02.0 21. 6 14.4­
0-0-0•. _ ____ _ J(\.1. 0 lao. 0 liS. 0 H. 4 RG 
O-O.-O-O-l\I-:\'L : 82. 0 Oi). 0 :H.O 7. 2 4. S 
o-o-O-l\I.-l\L ___ .• 78. 2 5R .'5 30.0 6.5 '1. 3 
C-O-l\I-l\L ____ -.1 4H.2 ;~Hl. 0 20. ,j. 4. ;{ 2. \) 
O-O-},J-l\l-:\L_ . :{2. S 20.0 1:3. 0 2. (l 1. (l 

I Cnlculnt~d h~! use o[ Lhe Brownlnl( foetors. Slopes 200 fQ('t lonl( nrc assumed. S~e [oolnote 5, p. G. 
: C=corn; 0 =OlllS; Oa=onts (ollowed by' n sweetc}oycr can't" (Irop; :\l=llil!ndo\\~. 

Increasing the proport.ion of meRc1o\\" in the rotation S0011 reduces 
soil losses on Napier silt loam with littlt, slope to the permissible leyel 
or below. ROtRtiolls that keep half the land in meadow elimina.te the 
erosion hazn,l'cl OJ) ~lononn, f'illloam with :t 2- to S-peTcent slope. On 
the steeper Ida and ~10110J1a so.i]s, rotations that include (iO-percent 
meadow do not reduce erosion to n, 5-ton-per-acre leyel. ' 

In terms of erosion ('ontrol, the gn'alestbpllefit :from meadow 011 
steep slopes eOJlle::-: fl'011l tIlP lir!'t yeflr 01' meado,,"- JJ is more il11por­
tant to get. l'otnt ions with 1 ~year oJ meadow est<d.llishell 0]1 n11 farms 
thlLt lwye steep slop!:'s Ih<1n !o get rohltiollS with :2 years oJ weado\\" 
Oll 50 percent of the, :farlllS. I'll is it:i i] Iw:;ITl.dec1 JOJ: steep )lonona. 
Si1tIOl.ll1lS of D- to 1;)-perc(,l1t t:ilope (table 7). Soil Joss per acre, when 
50 percent of tlw :farms OJ] this Roil and slope lu\Ye n. corn-oats­
meadow-meadow roi"tltion, is 2GD (ons. \Yith 100 percent of the farms 
using a C'orll-oats-llll'aclo\\" rohlt'ion, ~oil lost:i is only 200 tons per acre. 
The gtlin is 60 tons per lu're. On l:W Heres of this soil anel slope, soil 
loss is reclucecl from :n .200 to :H.UOO tOllS. 

The opposite 1'elatiollship appears to hold :for ]o\\"e1' slopes of }\fo­
]lona, silt loam. '-:\.s indicated, soil Joss per ael"e v.'hen 100 ptll'cent of 
the farms use rotations that include 1 year of men.do\\' amounts to 
:36 tOllS (table S). It amounts to only ~S.S tons pel' acre when rota­
tions tlmt include :2 years of mellc1mr are used on half the farms. 
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• • • TAlIT,'" 7.-Llml'lla7 soil 7088 Il'ith diflerenf, P(!}'CI'nta,Q(!8 0/lm'11I8 1Isin,q 41dnds o/I'otatio1ts on il101lOlla silt loam, 9- to• 

.To-pcI'(·en! 87o]lf\ 7(,11.lfllt 0ls7oJll' f300 /e(?/. I 

. - ~ - -.-- . 

]?nrms thaI, 
 ~~p~l~l~r~.f()r.:)tation 2______.J_.____.:'::lOilIOSS pC!' farm for rotnLion 2 

CIlhave sprcificd 	 o
rotation (prt:­

i 
i \ 	 I I t1('cnL) I C-O-'\I C-O-'\I-'\I C-O-.\I-'\I-'\l ;C-O-.\I-.\r-.\I-.\Ij C-O-'\'l C-O-.\r-.\r !0-0-1\1-,\1-,\1 C-O-i\I-M-iH-l\[ 

o 
- - --- -.-- _ .. --. ----- - -. -~- -- ""j- - ---------1 	 o

1~''I'(jn,~ 	 Z'l'on,~ 'I'oll.~ ?'Olls: 'l'ons I 	 f/'OIlS I ']'OllS Tons CIl25 __ _ • ______ . :liiO 	 t1J:tlO :~20 al.'i I ·12, non : an, (jOO 	 j' ;{S, ·100 :37,80050__ _,. _ _ _ _ _ _ :100 
2(i(J 2·10 2:30 ali, (JOD ! :31, 200 28, 800 27, 00075 _______ .____ 250 
Ino Ino 1·I;j :W, Oll\) . 22, 800 	: 10, 200 17, 400 ~ 

100_ ______ 2()O 
J20 SO 00 21,000 1·1, ·100 	 ! n, GOO 7,200 ~ 

I o 
Z 

1 CnJcolllnt~,l h~·"sr of Brow1lil1l( fiwt<H',~ tlssl1lIlinl( fnl'IlIs or 120 rotntion 1lC'rrS, n snilloss nr:.[\ Ions per Uerr (or C,O-~I roh\t1oll.lllld nrOl\11ln~ f"rlors 0[2.0.1.0, o.n. 0.4. nnd 
0.3 for rotations C-O. ('-0 )1, (,-0""1,,.'1. C ()'~I ',\I .11. and (' () .11,.\1 ,I ~I. l'l'S]Il'(·lIwly. Th(' (11)(>1' Brownln/r (,\rIOl's nS!'1Inll'tt on', ~1:Uln~"lIlent I, (,'rWizl'r practlCc I,
nnd 5upplclll(>nlnry Jlra~lit'll 1. H('e fl)otnnte -U, p. Ii. 	 ~ 

t;:j
:! C=('0J11; O=onts; ..\I=tu('uflnw. 

'J'ABU, S.-AnI111lt7 soil {OS8 Il'ill, dijfe/'tllt 1!(,I'('Clltcl[J(,8 of 1((1'/1I.~ 1/.~il1[14 kinds o/I'otatiollS 011 J/OI!Olllt silt 7o(tJn, fl· to 
8-1!e}'c('lIt 810/11') lClIqth 0/ Nloj1(' ,]()(} fed 1 

~ 
o 
L;J 

Fnrms thnt SoilloHH 1)('1' :l['[,(' for rotation 2 Soil loss Iwr f,ll'm for rotnlitln 2 ~ 
hn\,(> l'pecific>(\ t1J 

.,,-~ - ....... ~----- -'.---C'-·l~'-'-- -.---- ZI'otnt ion (P(,t'· ':3
('enL) II--~ c~o-~r I C-O-'\[-'\I-'\l ,C-O-.\l-.\[-.\I-·.\I' C-()<\1 ('-o-'\I-.\r ; (;-0-,\[-,\1-.\1 IC-()-~[-~r-l\l-M fog, I ,,___ .. _ ... __ ~	..l___,___t~____"__._____ 

! I ~ 
r/'(JIl,~ TOilS T()I1.~ TOilS TOilS TOils. 	 o7'ons2-0. __ . ___ " .. ,.. , .!I (i;3 :~2. ·1 IB.8 I:\' 5 :I, 888 2, ;{70 1, !i20 ~ 

50 ...... _ _.. j iii 28. S I 18.0 12. !i :3,4fili 2,100 1,5] 2 ~ 75._._. ____ ,,' 	 CIl·Iii 25. 2 Hi. 2 ' I I. I ' :~. 02·1 1,044 L,404] 00 .. _... ______ _ :l(i 21. () 1·1. .J 10.8 2, 502 l,728 1,206 

'Cnlculated hy usc of Browning f,\('lol's ,\sstlJnln~ funns of 120 l'otoUon M...·s, Usol1 loss of !l tons per ncm for (1·0-~1 rotntlon, 11Illl Browning fnctors or 2.0,1.0,0.6,0.4. Ilnd 
0.3 for rotntions C..O, e-O-.'I, C-O-"I-"I. C--O·.'t-.'I-"I. 11m] C-O·"I-~I' .\1-"1, rrspcctinoly. 'I'ho oth"r Browning fuelm's uSRnmett nrc: Mllnllgcmcnt I. fertilizer prlletlec 1,
.and slIpplemcntnry pl'Ortll'(' I. Hoe fnot note n. p. n. 	 !--' 

!l f!=eOl'n; O=onts; ond ,\1 O:-l1wndnw 	 .....:t 
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Terracing •
Terraces are devices :i'or shortening the slope, thereby reducing 

the velocity of movel1lel1t of 'iYflter and rE'f,rulating the loss of soil. 
\\,"hen spaced the cl istance apart recommended by agronomists and 
engineers, they flre expected (:0 hold soil Joss within permissible limits 
:for slopes up to 12 p0rCl'ut. This is iIlustmted by the clatll on soil loss 
with various soil types, slopes, rotations, and soil management prac­
tices (table U). T0i·.racillg ,yjth contOl1l'illg holds soil loss below 5 
t011S per aCTC with all rolations on Napier silt loam, 0- to 5-percent 
slope, and MOUOl1lL silt lOllm, 2- to 8-percellt slope. As slopes increase, 
more grass is needed ill the rotation to hold soil loss below 5 tons. 
The eifectiveness oftpl'l'lLCCS is greater under a liyestock than under H, 

cash-grain system of :fal'mi ng and ,,,it11 rotations that inc] ude meadow. 
Soil Joss with ('mill-grail) fanning on eroded Ida silt loam, 12- to 

20-percent slope, :for t'xltIllph', is :nU.5 tons pel' aere when a. COl'll-COrn­
oals 1'ola(io.11 is WiPc! \\' i 1h J\()IllPel\an i('n I pl'udicl's, H is reduced to 
4·8 tons per acre Wht'll tel'J'll(,CS and contouring are added, Terraces 
reduce soil loss frOIl) 132,0 to 1D.S tons pcr acre, when this rotation •is used on.Monona silt loam, D- to lG-pl'J'cent slope. 

The costs of terracing lUHl eontolll'ing are grelltel' than those asso­
ciated with the other praetices clis('u~sed, Estimlltes of the cost of 
contouring :tlll1 ,rl' ('U:-l01l1 hil'illg :for COllsll'IIl't i()n of tPITllCPS and thl' 
additionalllet l'etul'llS are shown in table 10, The costs of building 
terraces increase with the slope. The costs of contouring are adclecl 
when meadow is included in the 1'0tlLtioll, because of the need for 
fencing. The cost of terracing and contouring on a slope of 0 to 5 
percent amounts to $T,OD under corll-eorn-oats (with sweetclo\'er conr 
crop) rotation, lind. to $H.HO llm[l'r lh l'OI'J1-mlts-meaclow-meado,y­
mendow rotatioll, For tlll' SltllJP 1'Ot,ttI011S on n slope of 12 to 20 per­
cent, the ('o::::ls nI'e 8:2().:~O and ~:HAT, l'l'speeti \'ely. The ya] ue of addi­
tional yield j n the ypar follo\\'jnp: adoption oJ (eL'J'aci ng and contouring 
pays :/'01' the' cost of tlll'sP Ill'net i('l'~ on lhp 10\\'PI' ::::Iop~';; only \\'hel1rota­
tiolls (··hnt ill \'o}ye Jittk 01' no nlPado\\' H.I'P llsed.1<I Po::::sibly, hO\\'0I'e1'. a 
:fnl'mel' cou1cl1'e('0\'e1' the cosl's of (PI'nl('ing and ('oJltourijlg 011 steep'er 
slopes, ('\'ell ,,'ith l'ota(-iolls thnt im'o1\'{· JllC'adow, by appropriate ap­
plications oJ comlllcl'cild :fertilizer, . 

Fertilizer • 
Use of JE'J'cilizel' does not p:l'eatJy a11:ec(: the qllantity of soill05t by 

erosion. ,Yh('n lIsed ill combinatiolJ with terracing lmel c.ontolll'iIHr. 
it contribut('s,to th,e red~J~tion 01' soi) loss by hcilitnting ,l'apicl gro\\-fli, 
(table 9), Lise of :ferLlllzcl'S eOlltl'lbutes to a conservatIOIl s\'stem 0+ 
fanning chiefly by helping to mil intain net incomcs, ' 

Priority of Practices 

The foregoing information is useful in appraising the rela.tive 
merits of different practices in consening soil. Future studies should 
provide additiollal data on the problem, Dpilliled l'amiJieat:.ions of 

"'Vhen the ACP jHlyments of: 2 ceuts pel' lirll'llr foot of ter.l':tce U\'C considered, 
the valne of lu1<litioual yields 1Illlkes it nrotitll.ble 1-0 terrace and contour with 
each of the rohLUons and slopes specifiec1 jn [able JO, 
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TABLE 9.-Annual80ill088 in ton8 per am'e, by 80il type. slope, rotation, 
and 8017 11Wl1 agement l)]'actice J. 

NAPIER SILT LOAM, 0- TO 5-PERCENT SLOPE 

Annuailloilloss per acre with­

\----------------.----------------­
Cash-grain fm'ming \ Lh-estock farming. 

1-------------------i'-------------.------Rotation • 1 
Ter- Ter-

No soil- Ter- racing, No soil- Ter- racing, 
mauuge- racing contour- manage- mcing contour­

ment and mg, and ment and ing, and 
pmc- contour- ferti- pmc- contour- ferti­
tices jng lizer tices ing lizer 

• Tons Tons ~I'ons Tons Tons Tons0-0-0______ " ______ 18.6 2. I 2.1 14. 4 2. 1 1.5
0-0-0. ____________ • 12. 4 1.8 1.4 9. 6 1.4 1.0 
O-O.-C-O-M-M_____ 6.2 .9 .7 4. 8 7 .5
0-0-0-l\I-:M________ 5. 6 .8 .6 4. 3 .6 .4 
C-O-M-~L _________ 3. I .5 .4 2.9 .4 .3 
~O-M-IVI-M 2. 5 .. 4 .3 1.9 .3 .2__ - - - "--j 

MONONA SILT Lo-,ur, 2- TO 8-PEHC.mNT SLOPE 
", 

C-C-O _____ • ________ \ !28.2 4. 2 :3.3 21. 6 3.3 2. 7 
0-0-0,__ --- _---- ___I 18.8 2. 8 2. 2 14.4 2.2 1.8 
O-O.-C-O-M-~L ____ 9. ;I \ 1. 4 I 1.1 7.2 1. 1 .9
C-C-O-M-1\L _______ 8. 5 1. " ,) I 1.0 6.5 1.0 .8
C-O-:i\f-1\L_________ J 5. 6 .8 I .7 4. 3 .7 .5 
C-O-M-M-:i\L ______1 3. 8 I .6 . '1 ! 2. 9 .4 I .4 

i ti I 
1\loNoNA SILT LOAlIl, 9- TO 15-PEuCENT S.LOl'E 

iC-O-O_____________ i.: 132. () ! 19. 8 ] 5.3 102.0 15.3 10.80-0-0._____________ ! I88. 4 13.2 10.2 68.0 10. 2 7.2 
O-O.-C-O-M-M__ - --I 44. 2 I 6. 6 5. 1 :34.0 5. 1 3.6
0-0-0-1\1-1\'1. _______ ; 

I39.8 5. 9 4.6 :30.6 '1. 6 :3.2
C-O-M-1\L__________ I 
C-O-M-M-M _______! 26.5 4.0 8, J. 

I 
20.4 :3. 1 2. 2f 

17. 7 2. 6 I 2. 0 13.6 2. 0 1.4 
f !• I 

'~-.-~EROD;;;;;-IJ)A Sl,L~' LOAM, 12- TO 20-PEHCEN~' Sr.Ol'£ 

~~-0____ ~_·~~~~____11.··-319. 5 -!·-:·~T-~·6. 9! 2'16.0 II 30.9 I 25. 8 
C-O-O. _______ • --"I 21:3.0' :32.0 i ?4 6 I ]04.0 24.6 I 17. 2 
C-O.-C-O-M-~L .. __ 106.5 16.0 12: 3 l 82.0 12. :3 i 8. 6 
C-C-()-M-~L _______ I 95.8\ lA. -1; Jl. l! 73.8 \ 11. 1 \ 7.7 
C-O-M-M___________ I 0:3.9. 9.01 7.41 '19.21 1.4' 5. 2 
C-O-M-M-~L_______ l 42.0; 6.4,! 4.9 I 32.81 4.9 i 3.4 

: 1 ! , ; 1 
-. --_.--B;;o-~;'MoN~N~&Ul' Lo~·;r:J2:-;-o-20-1;;~-;c;;;-S-;:o-;:;· -~-~ ... 

.. ----~--~---!-.--'-" -----r~--·I'----~--I----',----.,.. 
0-0-0-__ •• _ .. _____1 258.5 ;13.8: 3a. (j I 195.0 1 33.6 23.7 
C-O-O,_______ :- ______ I 169.0 29.2 I 22.4 \ 1:30.0 I 22.4 15.8 
C-O.-C-O-M-M____ I 84.5 14.0: 11. 2 j 05.0 11.2 7.9 
O-O-O-M-nL____ __ 70.0 13.1 I 10.1 i 58.5 10.1 7.1 

1'0-0-1\1:-1\1:. __________ 50.7 8.8 j O. III 39,0 6.7 4.7 
O-O-M-M-l\L______ 33.8 5.8[ 4.5 26.0 4.5 3.2 

1 

• 
1 Onlculnted by us[ug the Drowning fl1ctors, USSUll1lng n length of slope of 200 feet. Sec footnote 5, p. 6. 
2 O-corn; O=Ollts: O.=onts followed by 11 sweetelover cover crop; M=melldo\\'. 
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TADLE lO.-Ave1'age costs and adclit-ionalllC't 1'etUI'JlS pel' a ('I'e /01' specifiecl1'otatiolls jl'07n tel'raring and ('ontOlll'ing, 
1948-5~ 1 I 

ttl 

A\'ernge eost of terracing ami contouring, with r Additiollal nl'( rettirns with l']Wt'ifi!'C1 rot :lli~~2--
sj)('rificd rotnt.ion 2 I E 

Soil type and slope I " .--"~---

C-O-j\[-~( C-O-l\r-i\I-1\Ic-c-o.! (H'-O->H[ IO-O-M->C I0-0->1->[-"-1 O-CJ-"J0-0-0-"-1[ I_~_~ .. ~ .... 
C> 

~I>:>Napier silt IOlllll, J)ol/ar.~ Dollars Do/lors Dol/aI'S . Dollars D/J/l(//..~ Dol/(//'s Dol/aI's 
o to 5 percent. 7.0\) O. '.15 \). 10 8. Rli 1 I. WI 2. la -0.7:) -2.10 

Nlollona silt loam, ~ 
2 to 8 pereellt ... _ 12.60 1·1. :3!l 1 1·1. OJ 1 :1.77 0.70 -2.78 -Ii n·1 -7.07 Ul 

l\:fOIlOllll Hill loalll, 
\} to 15 ])('rccil L __ 1H.ll1 21. :17 I 21.02 20.78 1 I. H) 1. 05 i -.02 .2,.1 ~ lHollona sill; loam, I 
12 to 20 percell L _ 20. ao 22. on ! 21. 71 21.471-11.81 -ii.88 ! -2.75 -2.07 ~ 

----_.- -..-------. ----- _.-.._--.-- ------.----- .. ------ j 
o--~--'-.~ 

>.;f 
, Numbe,' of fect of terraces "cqllired WIIS calculated with the forlllllla, spnelng= (~:±:2). assuming n 20·ncrosquarc nelll. 'l'h,' n'sul(s woro dl\'hled by 20 to ohlaln the nyerngo g;

esthnnle. S In the formula is slopo in perccnlu!(c. '1'wo hundred nnd cight.~' linear feet of terrnoe are n<leded POI' nere with a slope of 2 pOI'cent, and 500 linc,lr feel por IIcro nrc 
neoded wilh n slope of 8 pcrcent. 'rhe tlvcrnge of 280 and 500 wus multiplied hy 3 ccnt.s to givo the costs shown und~r the C-C-O. column. Oth~r nlllllh!'l's in Ihnt. colnnm wero 
found in n shnllnr wny. ~l'o thcso fOl' rotations thnt In\'ol\'od meadow tho npproprintn cost of cOlltoming were ndded. ~ 

2 C=eorni O=ontsi O.=onts followed by n swectclo\'~r CO\'OI' crop; M=m!'l\(low. 

~ 
~ 

• • • .' 
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• SOIL CONSERVATION AND IMPROYEMENT PRACTICES 21 

using various practices ('an be leal'lled only "hen these practiees arc 
applled to a specific :farm aml analyzed in terms of tbeir effect Oll the 
entire farm organization as tl husiness unit. 

• 

Control of 80il (alul wafl'l') 1J/Ol·r/J1('Jll.-;\' ]Jraet'i('e tbat holds 
erosion within the l)Prmissi!Jle ii-ton lilllit OIl ] O\\"P l' slopes nUlY be 
inSllIiicil'ut to do so on ;;t(,t'I)('1' slopes. Tt'l"ra("ing plw; eontouring 
effectin])' controls l']"osion Oil slo]lP": of from :2 to 1~ pc]"eent (table 
H). However, on slopl''': thai t'xc\,('(l l:2P(>l"c(>llt tbi,.: pl"adic'p ranks 
second to contoUl" listing "'JIPIl soils and clilllatt' ppl"lllit its 1I":('. _\.s 
indicated, Oll Ida silt loanl with l-l-pp]"('Pllt slopp, ]i,.:/ing 011 th(' COIl­

tour reduced soil loss to l.iD Ions jll'l' :H"1"P witll a cOJ'Il-oats-J1lPlHl()\y­
meadow rotation (lubl(' 1). TplT;tc'ps and l'ol1tollriJlg on 1dn silt 
loam. slope 12 to :20 jwn·PJll. :lnd \\"ith a c'Ol'Il-oal":-Ill('a<lo\I'-Jlwarlo,,' 
rotation reduced soil loss to D.G ton:' PPI" aeTP (table D) y' notations 
probably rank third in abi]it.\, to l'O.llSPITl' soil on !-'loJlPs of less th:m 
12 percent and fourth on sl()pp~ oJ mOl"(' than ]~ PPITt'llL ;\. l'OI'Jl­
oats-meado\Y-ll1eadow rot(ttioJ1 Oll rc1a silt loam, slope 12 to 20 per­
eent, 'would holel soil Joss to (i:Ul tOllS per a(TP (1'n\)](' (j). notalions 
sllch as corn-oats-l11E'adOW-lllPIHlow 01' cOl"ll-oats-llll'ac!ow-J1)pnclo\\"­
meaclow, which incJudedmeadow a fourth or .1Il01"P of the tinw, plill1i­
nated erosion llS a hazarcl on !-'lopps oj' l('~s than]:2 P(,I"(,P111'. On steep 
slopes it is mOl'e important to hal'p rotations wit'll 1 y('ar of llletHlo", 
on all the acreage than to haw rotation:, with :z ypars of 1l1('aclolY on 
half of it. Dahl prespntp(l ill{licntp that ('ontOllrillg Oll lela silt loam 
of 14-puceJlt "lope "'mIld hold soil los:, dmI"Jl to 10.H tons pel' acre 
with 11 COl"ll-onts (followed by :,\\'(,l'telon'l" C'()\'P!" c!"op) rotatioll (table 
1) . 

• 

J::r08ion control Oil tlir 7}(1N!., oj' (·ost.-C'olltollrinp: allll contour list ­
ing rank highest jn terms of 'inil sa\'pd lW!" clolla!" ill\·('..;\('<1 011 .£!pntJp 
slopes H the rotations (10 1101 iJlelll<1p J11E'adow. ThpsC' 1))":lc'l icp:, rank 
high eY(,11 ,\'hen llll'ac!my ill 1hI' I"Ota lion ill \'01 n'~ 1)('1\" :/'Pll('C'. On 
5i(l('1)(,1" slopes, coni'om' lif'tin.l2: a11(l a rotation that iJlc'llJ(]('s 1 )'par of 
llwadow would gin:'. tliP Q'j'palpst (,()lltl'Ol ()f soil .at the :-;l1lalh,~t cost. 
,'llel1 ('onfOlll' ltst ing is I;Ot :1<1ap1l'tl to n !-'IJl'\'ifie soil 01' location, con­
touring and n. l"o[';ltioll thal ill('ll1d('~ 1 )"C'lU' of lllPndoll" would saY(' 
the ll1ostso.i1 ai ]Pllst ('ost Oil ,.;JojlP:' of l11()]'C' thall 1~ PPI"CPllt. 

The~)(' statements hold t1"lIl' of /ll('SP prac·tirps Oil slopes of less than 
B percellt. Oil suell ::;]o]>P::;. J"(Jlntions tU'P mOl'" 1'11'('1'1 jY(> in kpt'ping 
soil Josses clowl\ to a ].lPl"1l1hiSihlp It·\·pl. TIIP t'J'()!-'ioJ] that 'would or'CIl]" 
without thl'm is lI11lC'h Jp!-'s OJ] the 1011'('1" thall OJ) till' hig-It(,l" s]op('s. 

'fennel's are (lfl'l'el'iyl' ill ('Olltl'o11i1lg l'ro,.:ioll Oil ":]O]lt'S of 1('ss than 
12 per("C'I1[', bill' tlwy HI'I' ('xpl'llsin,.l!; Tp'IT:willg pIllS c'olltOl1l"illg 011 

1!, Jll table fl. tll(' ;;]opt' ] (>llg( Ii I\'as p:il'l'1l :1" ~(Jn f,'p1. ;11111 ill (nli]p I :II-' i2.!i 
:!'pp!', .How(:,ypr, thl' a.!!l"olJomi;«:- who wadI' thl' :lllal>·"i" oj' rill' datu in tahl ... 1 
Hate that thpse data orl' 1'nirly ;\ppli('lIhle- for slopp;:; up to :200 fpl't'. SC'e lOll'a 
Agricultural ]]:x[lerilllellt 8tatioll I-'~H-7() (!I. liP. ,..:..-J()). 

>ol'enuces illyoll"e tile gl'l'ntl'~l total t"o;;t. Tlipr Ill:l)~ he h',.:" pXjlPn:;in' to 
the farmer thUll certnin other prllr'UeC';; .if be enn )!et :2 ("Pllt;:; per linear foot of 
teuace in the form of ACP panucnts. Tprrnre>i bal'e thl' nllllcll allnUltage of 
not buYing indirect ('osts assoeintell \lith their adoptioll. 

• 
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slopes of 2- to 8-percellt costs as little as $12.60 per acre, and this •practice would save up to 1G tOllS of soil per acre (tables \) and 10) . 
This is a cost of 0.787 cents per t011. It is not lL l)igh cost, but it is 
higher than the direct costs of using the other methods discussed. 

hnp7icatiolls on paYJllents ((lid po!i('y.---'dthough the foregoing 
ranking of praetices on the basis of soil-saying possibilities and cost 
per tOll·of soil sayed is jputtlti,-e and a rough approximation, it merits 
further consideration from the viewpoint of both payment and policy. 

If practices are eOlllplementnr,v, it meallS that they giye COnSel'nl­
rion results onl)- when used in combination (4. pp. 76;]-7(J:j). In these 
instances, pa)-J)]pnt shonld 1>(' made onl,'" ,,-11<>]1 the other practice is 
used in comhination withi!". The (btu ayaihtblp at this time arc 
not adC'quate for da:-sifyiJlg practicps. 111 "om(' degree, IJ()\I-e'-er, 
contouring nn<1. ('OlltoU]' listilll.!:, as I"ell as contouring and tcrracing. 
fall in tlult catpgon-.Fnh'ss'listpl's are uspd on the contour, little or 
1\0 consE'lTatiOJl J'P;'ll1t~y This is tl'ue also of tE'l'J'[lCPS. JIo\\-eYel'. 
the very nature of terl'lLces makes it almost impossible to do other 
than phmt and ('ultinlte on thE' contour. 
If pl'tlcticps al'e ('ollljwtillg in the SPllse that they l't'prpsent altel'llll­ • 

tiY(~ways of acC'oll1plishing a spp('iJil'(l l'e'sult. payments should hl' 
made' for on1y one alt(,J'lwtiw 011 a g-1W11 acreage (4. pp, 7(J3-765) , 
;\lall), pradices or cOJlli>illat iOlls oJ' prHctices l'eprl'sent nJtel'lultiYe 
methods of ('olltl'ollill,u: (']'o"io)). Tlll' olJjeetiye should be to get the 
de"irp(l tllllOllllt oJ Pl'osioJ1 ('oIltl'Ol h)-Ilsing tl!p altpl'nati,-e practiee 
01' comhinatioll of pJ':1<'ti('Ps that .i"lpast costl)", The choiee of a 
pra('ticE' Jllll,r (lill'l'1' with locatioJl. ('OJltOlll' listing, :f'oJ' examplE', 
reprE'sen ts aJl aHp I'JHl( in' lIIel'hod of contl'ol1inll' erosion on the soils 
of ,.-esterll Iowa. But it is 11H1Ppropriate on impermeable soils or 
where pl'P('ipitation is l'llC'h that :1']'('(1l1(,l1t l'Pplantings are neeessary. 
The prllcticps that l'Pjll'<'H'llt alf Pma t iws Oil higher :::]opes are eOl1­
tOlll'iJlu: alHl tpl'J':t('ill!!'. l'Olllolll'illl.!: and rotations, ('on tonI' Jistillg, and 
('(mtOliJ' listin,!!.' am1 j'otatioll:-;, ()II lOWL'J' slope~. tlH' a1trl'J1ati,:es llre 
l'Oi'a ti ons, ('Oil ((JUI' 1isli IIg'. ('ontoul'i Ill.!:. nil <1 tPl'rac illP: plus (,ontouring. 

;\. gPIIP1':ll sta((,II)('l1t to tlIp plJ'l'l't that Olle llractiep 01' gTOUJl oJ' prac­
tices is tltp h'ast ('0;;( 1\- al! PJ'na Ii yP l'llll.llOt 1)(\ made, The degl'Pc of 
PJ'osioJl ('Ollil'ol ;\('('OIilpli;-;he<l depp]l<ls Oil the soil. thE' sl(1)(', 1:lIp 
In'atltel'. ill(' (Topping S~-;4PIlI. and l1w ]iwsio('k sy~tl'm, Final deci­
sion as 10 till' (1('t!J'(,p of control thaI· .is IlPp<ll'd IIlllst he made on the •
iJasis of a Sl)('('ili~' :l'lll'lll, with (liP IdlOll' -farm eOllBi<le1'ed H!'i a uusiness 
lI.11it. This is abo CI'UP with n'!_nlJ'(l to alt-t'1'J1ntil'l' methods oJ' erosioll 
('on/To1 lllld tllP dl'l'isioll as to ~\"hil'll Jl\plhod .i~ least- l'o"th'. 

'I'lle JIlosl l'Jli('iPllt 11;-;(' of lilllilp(I I'P"OIl),('PS ill ('oIlS(\I'\':\('ioll Ctlll 1)(' 
lIH1(lp Oll]Y if' on'l'nll farJII planniu,t! i;-; dOIH', .It mllst he JlIa(le 10 
do\'('t:til illto til(' ()I'p:alli~:lti()lI 1I11'l'1l(ly Oll tIll' :flu'l1l :l11<1 io pel'mit a 
!!.Tadllnl 1>111- ('ollliIlIIO\l;-; iJ'Hll;-;itio.ll ill tpJ'IIIS of its pll'('('(s 0.11 otheI' se('­
{OJ'S oJ nIP farlll liIlSill{,":'. slwh as till' liwstock ])J'OgrHm, fiIe Hituation 
lIR to eupitnl. umIllet income, ' 

17 SOJllE' fal'lIJ('I"~ :11'(' known to II!'!! tile li"tE'1' Oll slopes but t}H'Y do not contour. 
The ulOst lik('lr ]"l'snlt j" an ineJ'P:J~t' in t'.l'oflioJ1, 
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Combinations of Practices 
The elreets of applying (1) tel'l'ar.es and contour!Jlg and l~) iPI'· 

races, e()JItonrifJg, and fertilizer OJ) ('rop Iie](L<;, ('o:;ts, ]let C1'Op ill­
come, and eapital requil'ements were il)\'estig;ttted, The estimates oJ 
yields on the yarions "lope» alld rotat.ions and the appjieations ()i' 

fertilizer used in tJJlS part of the :LlHlJ:r~jS are the :tyerage yields aflt,!, 
major efreds of ('01l8(,J'\"atio11 ])l'actiees and the 1'0tatiC)1l ha \'e takell 
place ill tl cash-grain system 01' fanning and in a J.in'stock system oJ 
farmiJlg,l~ TIle, eJ]'('('ts arc llH'tlstlred ou a farm of 120 rotation acres 
j'or ('[tcll s.lope, each rotatioll, and each system oj' farming 01' COll­

sernttioll practice. LateI' in the analysis, the elreets of yarions pt'ttc­
Uces on net Jarm illC'OllJP arc cxamined on the oasis of yields that- Yill'Y 

on'l' a, JO-Yl'ar pl'l'iod nill'l' tlie practice is adoptl'cL . -

Costs of Terracing, Contouring, and Fertilizer 

The eost of 11'J'l':leing on a farJll \'tll'jPS with the SIOPl> alld JlIethod 
of constl'll(:tioll, TIl(' ~1(Jpl' d('l('l'lllines the 11 umbel' of tel'races itnd 
the Humber of jinctu' j'c"et of tcrl'<l('p lleedcd, The steeper the slope, 
the more lineal' feet of terrace fire required and the greater is the 
total cost of terracing, .Jlachines ll~ecl in building terraces cliffeI' 
as to original c<)st and (:05t of operation. H tt fal'lner ('un operate 
them hi111self and still manage the rest of his business as before, an 
additional charge for J1 is Jabol' 1Iced not be incindecl in the cost of 
terl'llcing, Therefore, all costs were calculated ,Yith oper[ltor:s labor 
both included and not h)dudecl as a cost, . 

CO'3ts and net crop incomes [Ire computed for various methods of 
constructing terraces, as follows: (1) Terraces constructed b:y a mold­
board plo\y llnd a. 2-bottom tractor; (2) terraces constructed with 
a whir]wind terracel' and a 3-bott011l tra,ctor i (3) tenaces constructed 
by a 70.horsepo\\'er bulldozer; (4) tel'l'aces constructed by hiring the 
services of a motor patrol il1lCl its operator at a. cost of 3 cents per 
]inear Joot of terrace built. 

bl the first three methods of construction, the cost was estimated on 
the basis of the number of hoUl's required to do the job and an hourly 
rate as JolJows: (1) Moldboard pJo,Y and 2-bottom tractor without 
operator's lahor, SO.57; with opel'::ttoJ'~s labor, $1.57; (2) whirlwind 
terrace!: and 3-bottol1l tmctol' without operator's labor, $1.70; with 
operator's labor, $3,20; (3) bulIdozer, 70-horsepower, ,,-jthout oper­
ator~s labor, $4:.70 i\\'ith Opel'lltOl"S labor, $0.26. These charges rep­
resent t,he .Gxed cost of ownership all the basis of an annual hourly use 
plus the cost of opE'l'n1illg thE'JJJ.1

,' Tlwy apply 1'<);1 farlller \\-110 already 
OWJ)S 111(' llIH('hine OJ' who w!)ul(llJu,i' it w.itl) th(' inteJltion of keeping 
it for nse 011 the farm Ol' :fot' cu::::tom work, or who could rent it at the 
rate indicated. 

The UYerage cost of terracing an acre in a 20-acre field of the various 
slopes indicated is sho W11 (taole 11). The total cost of terracing the 
field is divided by 20 to giye the a \'erage cost per acre. Terraces con­
structed with a moldboard plow range from a cost of $2.04 an acre on 

18 See footrwtp 0, p.•, 

11' Spp Ap!lp)\dix, table :~H, p.•');, . 
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the lowest slopes (up to 5 percent) to $5.39 on the steep slopes (from 
12 to 20 percent) "'hen operator's labor is included as a cost. Custom • 
hiring a motor patrol at 3 cents per linear foot of terrace costs $7.69 
on the lowest slopes and $20.30 on 12- to 20-percent slopes. The cor­
responding costs of terraces constructed by a whirlwind terracer are 
$3.15 and $8.32; $5.33 and $14.07 when done by a bulldozer. The costs 
for a moldboard plow, whirlwind terracer, or bulldozer are consider­
ably lower when the operator's labor is not included as a cost. 

TABLE l1.-Llv(3mge cost of terracing an acre in a faO-acre field by 
specified methods, ope1'ator's lab01' included and excl~tded as a cost, 
1948-52 

Moldboard plow !WhirlWind teuacer Eulldozer 


Custom 


Slope With I:WithoutI With t 'Yithout 'Yith I\Vithout hire of
I 
motor(percent) operator's operator's operator's'operator's<operator's operator's patrollabor I labol' labor I labor labor labor •included, included includedl included included included 

i-

Dollars Dollars Dollars Dollars Dollars Dolla.rs Dollm<s 
o to 5 ______ 2.0"* O.H :3. 15 1. 66 5. 3a ';1.08 7.69
2 to 8_______ 3. G5 1. 22 5.16 2. 73 8. 73 6. 63 12. 60
9 to 15______ 5.21 ]. 88 8. 0,1 4.25 13. GO 10. 32 19.61 
12 to 20_____ 5.a9 1. 95 8. 32 4. 40 ! 14.07 10.69 20. 30 

.._ ....1. 
--~~-----<'--- -<--

Averflge costs oj' terracing and l'ontouril1g by rotation, slope, awl 
method oj' construction are shown (table 12). The costs oj' COl1tom'­
iug vary with the l1Ull1ber oj' acres of meadow in the rota60n, as ini­
tially this practice ,yould hlyolve the remoyuJ oj' olel fences, the laying 
out of new field bOllndaries, and the purehase oj' e leetrie fencing to 
permit controlled grazing of meadows. 

The cost is !:!reatest ,yhen terrnces are built- on a custom basis. The 
cheapest metllod is with the moldboard plow and a 2-hottom tractor. 
EYen ,yhen [1 charge is mnc1e j'01' the j'al'J11t'l"s time, th(' cosl' of bnilcEu§! 
the terraces with ~1 moldboard plOl" is only about a thil'd the cost of • 
hiring the work <lone by motor patrol at :3 cents pel' lillear j'oot. T11e 
slwing is more pl'ono1111ced whell thE' oP(,l'1ltO[' (loes ]1lJt incltHle his 
labor as a cost. 

The costs of telTtleing iL1ld eontonring are not recUl'l'ing. They 
('un be maintained by leaving the (lE'acl funow next the terrace when 
plowing, except j'01' oCTl1sional brea];:s cn used hy erossi ng the terraces 
with machines 01' by llllUSlHllly 11el1\'y railli-:i. The ,York im'olyecl in re­
pairing them is not ~reat if it is done ;c:oon after the brenk. The ter­
races and wire for j'ence;:; slhH11d f;~'I'\'e for abour :20 years 01' longer 
if properly maint·ninecl. 

The application oj' fertilizer is different. There is some CHl'l'}'over. 
However, maintninb1g yields at a speciJic leYe1 ni'teJ' a rotation has 
been jn effect for tl i~ew yen!'s l'equir('s abollt the snme application each 
time the crop is grown. 
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TABLE 12.-Average cost of te1'racing and contm~1'ing an acre, b·y specified met1i.ods, 01Jerat01"s labD?' included and 

• 

emcluded as a cost, if}'48-513 1 

-

Moldboard plow Whirlwind tcrracer Bulldozer Custom hirc ui 
motor patrol Ul o 

Slope anel rotation 2 tt 
With Without; With Without With Without With Without 

operator's operator's operator's operator's operator's opcrator's opcrator's opcrator's o l.l 

lubor labor labor labor labor labor labor labor 
included included includcd included included includcd included included ~ 

t::l 
~.... ------.- ~ :;

SloCc, 2 to 8 pcrcCllt: Dvllars Dollars Do/lars Do!lars Dollars Doliars Dollars Dollars , -C-O :md C-C-O.____ " __________ 4.65 1. 22 6.Hl 2.73 9. 73 6. 63 13. 60 12. 60 ~ ·C-O.-C-O-M-l\L __________ " ____ 6.76 3. 83 8. 27 4. 8~1 11. 8,1 8. 74 15.71 14.71 ZC-C-O-M-M____________________ 6. ·11 2. 98 7.92 4.49 11. 49 8. 39 15.36 14.36C-O-M-M_____ "______________ ~_ G. 06 2. G3 7. 57 4. 14 11. 14 8. 04 15.01 14.01C-O-M-l\f-l\L ______________ . ___ ~ 5.82 2.39 7. 3:~ 3. 90 10. 90 7. 80 14. 77 13. 77 t::! 
Slope, 9 to l.'i perccni::

C-(,,,-O und C-C-O.______________ 6.21 1. 88 9. O~l .1. 25 14.60 10. 32 20. 61 19.61C-O.-C-O-M-M_________________ 8. 32 3.99 11. 15 6. 86 16.71 12. 43 22.72 21. 72 ~ 
C-C-O-J\oI-M ____________________ ~7.97 3. G4 10.80 G.01 16. 36 12. 08 22. 37 21. 37C-O-M-M______________________ 7. 62 3.29 10.45 5. 66 16.01 11. 73 22.02 21. 02 SlC-O-M-M-l\L __________ ._______ t::l7.38 3. 05 10.21 5.42 15. 77 11.49 21. 78 20.78 

Slopc, 12 to 20 perccnt:
C-C-O nnd C-C-O._______________ 6.39 1. 95 9.32 4. '10 15.07 10. 69 21. 30 20. 30 ~ C-O.-C-O-M-l\L ________________ 8.50 ,l, 06 11. 43 6. 51 17.18 12. 80 23.41 22.41 8C-C-0-1\,1-1\L. _______ .. _________ 8. 15 5.82 11. 08 6. 16 Hi. 83 12. 45 23. OG 22.06C-O-1\1-M ____________ . ________ I'd7. 80 3. 36 10.18 5. 81 IG. ·j8 12. 10 22.71 21. 71C-O-M-M-M____________________ 7.56 3. 12 10. 49 5. 57 16.24 11. 86 22. 47 21. 47 ~ 

Slope, 0 to 5 pcrcent:
C-C-O and C-C-O.______________ 3.0,1 .7;1 4. 15 1. GG 6. 33 4. 08 8. 69 7.69C-O,-O-O-M-1\L________________ 5. 15 2. 85 6.26 3. 77 8.44. 6. 19 10. 80 !J.80 ~ C-C-O-1\1-1\L ________ . _________ • Ul·k 80 2. 50 5.91 3.42 8. 09 5.8'1 10. 45 9. 45C-O-M-M__________________ ..._____ 4.4.5 2. ] 5 5. 56 3.07 7. ',·1 5. 49 10.10 9. 10
C-O-M-M-1\1_____ _ _ _ _ _ _ ____ ____ 4. 21 1. 91 5.32 2.83 7.50 5.25 9.86 8.86 

I._-- ~ 
I Onn-twentleth tho cost for contouring nnd tcrrnclng II 2()..acro field of tho vllrlous slopes. ~ 
'C=com, O=onts, O.=outs followed by n sweelclover cover crop. nnd l\{=meudow. 
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The annual cost of fertilizer per acre, ~.L the rates indicated by the 
agronomists as needed for corn and oats to give the yields on which 
calculations of income are made, is given in table 13. These rates 
are less than those that would be most profitable under present price 
relationships.20 

Costs of commercial fei"tiUzer are ll'SS for 1L livestock than for a cash­
grain system of farming. This difference in costs between systems 
is greatest for rotations that do not include meadow. 'Vith a cash­
grain system of farming, the cost of fertilizer is greatest for a corn­
corn-oats rotation and least for a corn-oats (followed by a sweetclover 
cover crop) -corn-oats-meadow-meadow (only corn and oats are felti ­
lized). The per acre cost of fertilizer for oats exceeds that for corn 
for most rotations. 
If fertilizer Cfm be used profitably, a f(1,rmer receives the profit in 

the year he applies the fertilizer. It mily take several years, how­
ever, even to recover the initial investment made when terraces are 
used. This is important to a farmer whose capital is limited. He •TABLE 13.-Ann1tal cost of fm'tilize1' per' acre for corn and oats, ope1'Cl-

tOI"S labor in(1l~lded ((;nd excluded (Ui (t cost, 1.948-,.jf3 
----.-. -.. ~---~-

Fcrtilizcr cost per tiCl'(' (or~ 

Corn Oats 

Rotation,! type of (art ning, aud slope 
Without \Vith Without With 

opera- opera- opera- opera­
tor's tor's tor's tor':; 
labor labor labor labor 

included included included included 

C-C-O-cash-graitl: Dollwrs Dollal's Dolla.l'1i DoliaTs 
Eroded Ida, 12- to 20-1lercent slope ____ 8. 50 10. 00 6.90 8. 40 
.Eroded Monona, 12- to 20-percent slope_ 8.00 9.50 5. 90 7. 40

nt slope________l\{onona, 9- to 15-perce 6. 20 7.70 5.90 7. 40
t slope _________ Monona, 2- to 8-percen 6. 20 7. 70 5.25 6. 75slope __________Napier, 0- to 5-percent 4. 90 6. 40 3. 60 5.10 

C-C-O-Evestock: •l~roded Ida, 12- to 20-1lercent slope ____ '1.60 6.10 4. 60 6.10 

Eroded Monona, 12- to 20-percent slope_ 5. 40 (i. 90 4. 60 6. 10 


nt slope ________ Monolla, 9- to 15-perce 4. 90 6. 40 5.90 7. 40
It slope_________Monona, 2- to 8-perce1 4. 90 6. 40 5.2fi 6, 75
slope __________Napier, 0- to 5-percent 4. 90 6.40 3_ 60 5.10 

C-C-O,-cash-grain: 
Eroded Ida, 12- to 20-percent slope ____ 5.90 7.40 9.90 11. 40 
Eroded Monona, 12- to 20-percent slope_ 5. 40 6. 90 8.90 10. 40 

nt slope ________ Monona, 9- to 15-perce 4.25 5. 75 6.90 8. 40
t slope _________ Monona, 2- to 8-percen 4. 25 5. 75 6.25 7. 75
slope __________ Napier, 0- to 5-perced 2.95 4. ,15 4. 60 6. 10 

C-C-O ,-livestock: 
Eroded Ida, 12- to 20-percent slope ____ 4. 28 5.78 6. 60 8 10 
Eroded Monona, 12- to 20-percent slope_ 4.10 5. 60 6. 60 8.10 
Monona, 9- to l5-percent slope ________ 2.95 ,1. 45 6.90 8. 40 

t slope_________Monona, 2- to 8-percen 2. ~15 4. 45 Ii. 25 7.75
slope__________Napier, 0- to 5-percent 2. H5 4. 45 4.60 I 6. 10 

.. A later section deals specifically with this point. 

• 


http:relationships.20
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TABLE 13.-Ann76aZ o08t of fertilizer' Pe?' a01'e for 001'n and oat8, opem­
tor'8 labor' inoluded a:nd eruoIAtded as a c08t, 1948-5f3-Continued 

- -

Fertilizer cost per acre for­

: 
Corn Oat" 

Hotation,' type of farming, lWei slope 
Without \ With With:w"'oou'l 

opera- opel'll- opera- opera­
tor's tor's tor's tor's 
labor labor labor labor 

included included included included 

1
I

0-0.-C-O-M- M-cash-grain: Doll<trs ,Dollars Dollars Dollars 


Eroded Ida, 12- to 20-percen t slope. __ 2. (i5 4. 15 6.45 7. 95 

Eroded Monona, 12- to 20-percent. slope -I 2. 15 8. 65 G. 45 7.95 

'Monona, 9- to 15-percent slope ______ _ 1. 65 a. 15 4. aD 5. so=11\>1onona, 2- to 8-percent slope____ - __ _ 1. G5 3.15 4. 30 5. SO-INapier) 0- to 5-percent slope________ _ 1. 65 a.15 2.:30 3.80-' 

I
O-O.-O-O-l\1-M-livestock: 
Eroded Ida, 12- to 20-percent slope __ _ I 4.65 G.15-I 2.00 I 3.50 I

Eroded Monona, 12- to 20-percent slope_ 2. 15 3.65 :t 80 5. 30 

1\>1onona, 9- to 15-percen t slope ______ _ 1. G5 f 3. 15 2. 80 4.30 

i~I'1onona, 2- to 8-percent slope__ - _____ _ 1.:33 ( 2. 83 2.80 4. 30 

Napier, 0- to 5-percent slope ________ _ 1. 65 I :3.15 2. 30 3. 80
~I 


0-0-0-M-M-cash-grain: 

Eroded Ida, 12- to 20~pcrccnt slopc __ _ 5. 25 6. 75 12.90 H. 40
-
Eroded Monoml, 12- to 20-percent slopc - 4. 48 5. 92 9.90 11. 40 

Monona, 9- to 15-percent slope_______ _ 3. 60 5. 10 6.60 8. 10 

wlonona, 2- to S-percent, ;;Iope ________ _ 3. 60 5.10 6.60 8. 10 

Napier, 0- to 5-percent slope________ _ a. 60 5. 10 4. 60 6. 10
-

O-O-O-M-M-Jivestock: 

Eroded Ida, 12- to 20-percent slope ___ _ 4.28 5. 78 8. 60 10. 10 

Eroded Monona, 12- to 20-percent slope_I 3. ,15 ~l. 95 7.60 9.10 

i.Vlonona, 9- to l5-percen t slope_ _ ___ _J 3.60 5. 10 5. 60 

I 

7.10 

l\{onona, 2- to 8-percent slope ________ _ 2.30 3. 80 4. 30 t 5. 80 

Napier 0- to 5-pereent slope_______ • __ _ a. 60 5. 10 4.60 6. 10 


0-0-1\1-M-eash-grain:

Eroded Ida, 12- to 20-pcrceut slope ___ _ ·J.65 6.15 10. ao ] 1. 80 

Eroded 1\o1onona, 12- to 20-pcrcent slope_ 3. '15 4.95 7. 30 8. 80 

l\follona, 9- to 15-percent slope. ______ _ 2.65 4.15 4. 65 G. 15
!J\{onona, 2- to 8-percent sLope ________ _ 2. 65 4.15 1 4.65 6. 15 

Napier, 0- to 5-percen t slope _________ _ 2.00 3.50 I 2.00 3.50 


0-0-1\1-M-livcstock: I 

)~roded Ida, 12- to 20-percellt ::llope___ _I 4.00 5.50 6.G5 8. 15 

Eroded Monona, .12- to 20-percent slope_ H. 45 4. 95 5. G5 7.15 

Monona, g- to 15-perccnt slopc_____ . __ . 2. 00 a. 50 3. 00 4.50 

lV1onona, 2- to 8-percent slope_______ _ 2. G5 4. ]5 3.00 4.50
-Napier, 0- to 5-percent slope _____ ..• __ _ 2.00 3. 50 2. 00 3. Ell 

0-0-M-M - M-cash-grain: ! 

Eroded Idlt, 12- to 20-percent slope. __ _ 5. 30 G. 80 I 10. 30 I 11. 80 

.l~roded Monona, 12- to 20-percent slope. :t 4,5 +.95 9.30.. 10. 80 

Monona, g- to l5-percent. slope _______ . .' 4.80 b.153 . .30 01. bn 
Monona, 2- to 8-percent slope_ __ _ __..' 2. li5 01. j 5 4. (i5 6.15 
Napier, 0- to 5-percent slope _____ .. _. _ _ 2. G5 01. 15 2.00 :1.50 

O-O-M-M-M-livestock: 
Eroded Ida, 12- to 20-percent slopc ____1 +.00 5.50 I S.65 10.15 
Eroded Monona, 12- ~o 20-percen t slope-I a. 45 4. 95/' 6.65 8.15 
Monona, g- to l5-percent slope~ _______ , 2.00 3.50 3.00 4.50 

Monona, 2- to 8-percenL slope_. -- - .. " -l 2. G5 4. 15 I 3.00 4.50 

Napier, 0- to 5-percent slope_ ____ _____ 2. G5 '1. 15 2.00 3.50 

---~,--" ,-.:..--...!....---

I C=Oom; O=oat5; 0.=oat5 followed by swectclovcr cover crop; M=mendo,,-. 
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must recover im'estments in a short time after making them to provide •a continual and sufficient flow of operating capital. 

Net Crop Income 

Rotation.s.--'The net crop incomes of farms of 120 rotation acres on 
5 different soils or the Ida-:Mol1ol1fl. association, when Vltt'ious rotations 
are 1,secl in both n. cash-grain and a livestock system of farming are 
s1101'>'11 (tabJe 14). Net crop income was computed by deducting the 
total cost of the eOnSel'nltion prnd:ic('s from thE' totnl ,alue of crops 
for the year following the adoption of the practices. 

TlmLE 14.-Net f'J'Op incomes from, farms of 190 1'otation acc;'es, by 
1'otation and slope, cash-grain and livestot'l.:, systems of fm"lning, 
opc1'Clior's labor included ancl excluded ([8 a cost, 191,.8-52 

I Net crop income for 120 rotation acres ou­
t
i------~I-.------------~.-------.------·- •i Eroded 1Eroded :'Jooona 1Ionona Napirr

Type' of Janning !llld rotation 1 Ida silt : ~Iononll ~ilt IO:t!:l, silt loam, silt 10a!.11,ji 

loam, 12-:stlt loam, !J- to 10-' 2- to 8- . 0- lo 0­
i to 20- l12-lo 20- per- per-i per­
i PC'l"Cl'llt ! perc(;'nt, eeut cent I eelltI slope I slope . slope slope slope 

~--- ~---~-i i 
Cush-grain, opemtor's labor in- ! " 

eluded: 1 Dol/ars Dollars Dollars j; Dollars; Dollars 
G·C-O _____ . _ ___ '-1,2,1'1 -!J04 ],228 1,831\ 3,158 

0-0-0._______ ___ , -'J4+ 5Ui ~'4(j41 ~,09.~S! 4,'12.~

o-O.-o-O-:\I-:'f . _- ~ ~ -·.!!)2 505:::, J8·1 :::,8<>!J, '1,036 

o-o-O-i\I-:\L_ -__ _ -740 'lOS 2,123 2,8GO; 4,247

0-0-:\1-1L____ ____ -1,007 10:3 ],740 I 2,458 i 3,1l52 

o-U-:'f-M-i\L _ ~ ~ _--i- I, ·Jl-I -272 1, 40!!' 2, 152 i 3,300


Cash-grain, opC'rator's labor not ' 
included;

0-('..-0__ _ -6·10 -3U2 1, 8:32 2,4aG 3, 70aC-C-o.___ _ Hi2 1,12.1 3,OOH 3, 702 5,02\J
C-O.-G-O-:'1-:' [ 177 I,2:)3 ' 2, S5:3 !I, 527 4,,70.1

0-0-0-11-:'f _ -:H 1, 11.4 2, 829 3, 5G7 '1,953
o-O-M-M __ -21J1 8J!J 2,456 a, 17·J ; .1,374
o-O-M-lIl-i\! -OUi! ·172 2,13·1 2,897 : 'J, 111

Livestock, opert\to["';-; lab(:;l~ -[;1:
eluded:

0-0-0_. ______ _ 82 122 2,000 2,55-1 a, 1580-0-0.___ ",_ 824 J,53G I :~, 0!J8 3,7Ul 'J,424

C-O.-C-O-:'l-i\! - Ul l,oa7 . 2,51G ~~, 1\Jl 4,03G
o-o-O-M-:'L _ -lin I, ()22 2,U51 ;;,a2:3 4,2'17
o-O-.l\f-l\L ___ _ --5·17 502 1,1)89 2, 707 3, G58 
o-O-r.l-M-~L _ _______ I -9Gl l80 l, GOS 2, 351 3, !3UG

Livestock, operata!'''; labor not 
included: 

O-C-O____________________ .' GS7 {jtH 2,00" 3,J5H 3,7G3 

0-0-0.______ .--_____ _ J,,120 2,JAO a,702 ,j,300 5,029 

C-O.-C-O-M-:.L _____ . 050 1,706 3,18'.1 3,859 '1,704 

o-o-O-M-~L _ - _- - ___ ._ _i 51~{'05 1,72!J 3, 358 4,030 4,953

C-O-M-iVL ____ ,, __ .______ 1,270 2,705 3,'123 ,l,3H 

_~~~I-M:~::~=~~~_-_-1,'--_-_2_1_O-'-__!J_2_7-'-_2_,3_5_2-"--_3_,_09_!i_'-,-_"_'_11_1 

IO"'COrIlj o=onlSj O.=outs followed by IT swculclovcr cover croPi lI£=lIlcu<!ow. 

'•. 
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On steep eroded Ida silt loam with slopes of 12 to 20 percent, net crop 
income is negative for all cash-grain farms, regardless of the rotation 
used when the operator's labor is included as a cost. Even when a 
livestock system of farming is used, farms on this slope have net crop 
incomes that are either negative or quite low. ,Yhen the operator's 
labor is llot included as a'cost, the highest net crop income is only 
$1,429. This is with a corn-corn-oats (follo\yed 11)' a sweetclover 
coyer crop) rotation ill a liyestock farming system) which is the most 
rewarding rotation for eroded Ida silt loam. 

• 

Incomes are higher for any rotation or any system oJ' farming when 
farms are located on less steep soils or soils that hayp greater supplies 
of ayailable plant nutrients. Eroded Monona silt loam has the smne 
slope, but it is not so hadly eroded as Ida silt ]oalll n.nd it has a 
greater productin:' potential. The oth~r soils ]istp(l in table 14 aye 
on10wer slopes. The highest. net crop ll1come 011 el'oded ){o11ona slIt 
loam that has from 1~- to 20-percent slope is obtained j'rom a corn­
corn-oats (followed by a s\\'eetclover con~r crop) rota,tion with a live­
stock system of farming and from a corll-oats (follm\'ed by a sweet­
cloyer coyer crop) -('OI'll-odts-lllt'llclow-l1Ieadow J'otariOll with II casll­
grain system, On the other three soils of lower glopes, l\, COl'll-CO).'ll­

ORts (followed by a sweetclo\-el' co\'er (,l'Op) rot arion eOllsist(>ntly 
yields the highest net crop income. 

It is clear that a rotnJioll Jjke corn-corll-oats (followed bv a, sweet­
clover coyer crop), which includes chiefly corll wi th no meaclow, must 
be used to maintain illc'ome on steep slopes on which mechanicaJ COll­
seryation prncticE's are not used. A farmer who has ;-;nch n. situation 
on his farin cannot be expected knowingly to adopt· a conservation 
practice that wi1ll'esl)It in clecl'E'ased inc.ome no mllt.tPl' ho,,- small the 
decrease may be. In('ome :for the inunedi:lte futme must be guaran­
teeel before soil is saYed for increased profits at some future c1nte. 

• 
Te7'racing, contow'ing. and jertilizer.-The efrects 011 net crop in­

comes of adding the combined practice. of terracing and contolU'ing or 
t!le .cl?mbined practic~ of terracing, contouring, ~nd a.pplication of 
tertIhzer are shown m table. 15. The. net crop meOllles shown are 
computed on tl:e b!lsis of dec1 llct.i ng t.he total cost of the practice il1 
the year followmg Its adoption . 

Even when terraces are constructed with moldboard plows, the least 
costly method (table 15), they usually cause net croj) j llcomes to drop 
from the leYels indicated (tablE! 14:) jf opemtor's ltUOl' is included as' 
n. cost. Exceptions [1,re the corn-eorn-oats and corll·corn-oats (fol­
]o\yecl by a s\\"eet(']oV('I' ('0\'('1' el'op) rotations on the' ]o\\"est slope, 0- to 
5-percent slopa of Kapier silt loam. Crop incomes are consistently 
higber under livestock systems of fanning than uncle I' cnsh-gl'ain sys­
tellls on all slopes 'when terracps and cOlltouring lll'eo not wiPd and on 
all slopes that exceecl5 perceni"\yhen terraces lmcl contollring are used. 
This inclicates that ]i vestock become increasing]y im ]Jortant in main­
taining income on higher slopes when costly' ermliOll controls are 
needed, even when the I;otn,tion does not include meadow. 

Regardless of the method by which terraces are constructed, net 
crop ll1comes are very low or negative on slopes of B to 20 percent. 
W11en terraces are constructed by custom hiring a motor plltrol, net: 
incomes from crops are negative for all soils with slopes of 12 to 20 
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TABLE J5.-LVet crop incomes 11'0111, lCll'7ns of 120 1'otation a ('1'(,8, bl/ I'o/alion, slope, (l)ul conservation p1'Clctice, cash­

gmin and l?'vestock 8l/stems of fa1'nu"ng/ te1'i'ClOC8 C0118t1"l6cte(l bl/ 1noldboa1'd plow, llJ48-51J 1 

~ 

X('\: ('I'OP in(,Ollw for 120 I'olation ltt'1'()S 011­

-- -------. .-.~" - -_·_<~·"""'-~¥~-----~'--r 

El'oC]pd 1d:\ sill Erodpd ;\Tonol1a j ~[Ollonll Hilt l\Iollolllt siJt. ~Ilpi()r silt I
IOllll1, 12- t.o 20- silt loalll, 12- to I 10:1111, \)- to 15- 10llll1, 2- to 8- loam, 0- to 5- CdTYJll' of funning lind rolntion 2 ]wl'crn t slope 20-pl'l'('cn t slopo r . prrccn t slop(' I \)rl'cl'11 t slope pCl'ccnt slope 

T-G-.F 3 T-G3 T-0-.F 3 1-:3 
H ____.___.. __" ____I'. T-C.:~ '~~~l:LT=~TT-C,-~j_'~:=o 3 IT-c~c31 T- E 

------ ~ 

Cash-grain, Ol)('ralor's labor il1('llld('d: Dolla Dalla 1'8 Dol I Dollars 
\-0

Dallol's J)all,!l's IJ)oll(l~'s I f){)l~l~·.q Dollars D t-'
(',-C-o.. . ._. _ -j-I, f:3.J -'J::.S - J, LlJ ·1(J·1 d)O 2, :{20 1, I :l, HO 3,170 0> 

G-('-O. • • .. . . - I, 0·10 -()2 27 820 2, .Ia5 2,714 2, I a, 5J2 4,445 I-:> 

C-O.-('-O-l\I-l'Il . _ - J, 1·11' . -57U -{iL 204 1, G04 I,Oli5 2, I 2, :H\I a, G41 
C-C-O-l\l-l\L__ -... _1-1,,125 :-7U2 - In·1 I :300 I, 5UO I, O:iO 2, I 2, /i58 ;{,801 ~ 
C-O-l\I-l\L.___ . _ . ___ -I,G·I(} I-I,OSO. -50:\ -171 I,IGI 1, 272 1, 1, !l47 a, 207 !7lC-O-.l\I-l\[-:\! __ _ --1-2,O.1(j -I, :310 I -SS7 ..ISO S:H !lS\) 1, I, GGG 2,8S2

Lin'Hlock, op('ralol":; labor il1clndl'fl: i ~ 
C-C-O __ . _ - 201' :{ I-I i :301 I, O;i2 .I, 7·1 \l 2,7:11 2, :l, 5:30 3, 170 ~ 
('-('-0... _ 'j: ·I.I:~ ;B7 I, 1.85 I, :l2·' 2, S·I{} :!,121) at :1, !l2·1 4, ·1·15 !-:3
()-O.-C-O-l\I-l\r.. __ .. -lI21 -1(iS 428 (ll\l I, SS2 I, RO·I 2, 2, Goa :1, (i..jl 
c-e-o-:'I1-:'IT. . _ _ - /·10 -1-.10 "·10 7:H 2,05·1 2, 1'.11 2, 2,0·12 :{, 80 I I ~ C-O-l\[-l\L- .. _ . __ -I, ]·18 -(jl~l 20 217 I, :Hi!l 1, ·HiS 2, 2, 12a :1,207
(1-0-l\H\{-l\L._ ...1-1,501 -80:1 -2ii5 -:lS OSS J, Hll I, I, S07 2, 882 >

C 
('a!<h-grain, Ofwl'Mor's Illbor no(: in- 1 t:<i 

Hcl\a\pd: I
0-0-0 __ .. _ o 

-507 SliO i 7 1,772 I, SS5 a, {l25 I 2, -I,a·Hi ·1,000('r-C-O. ____ ._,_ ___ i 07 I ?"- . , _.l::' I I, !G5 2, la7 :~, 25U •.1,0111 ;~, 'I, 7:lfl 5, a2G ~ 0-0.-0-0-:\1-:\1 __ _ .'i4 7·\(i . 1 '1 ;;(t 1 I l':.Q::'1,140 1,525 2, 702 2, 973 :{, :~50 ;1, 5Ci I ·.1,58::. -I, G2GC-C-O-M-l\L __ -ISf) 585 J,0·J5 J, (l·17 2,S17 a, 28·1. a, aos , a,8SI 4, S4:3 4, \)7G ~ C-O-l\l-:'If _" _. -AOO 2{i 1 7a2 I, l{lS 2, 307 2,50S! 2, \l·1.1 1 :1,104 4, IOU 4,228
C-O-:\I-M -:'II.. -7(\\! ao :lS8 SOl 2,OO:i 2, ;32.5' 2, Gal . 2,80·( :3, U02 8, 975 

• 
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Li\'cstoek, opcrnior's labor Ilot i11- i [ 1 ,i eluded: ,... 0-0-0_____________________ .. ___ 1"" 830 I, 0~2 1,442 2,370 2, 873 4,037 ~, 300 4, 727 4,0000 

0> 0-0-0._________________________ ! 5,370 
,>!) 1,581 1,854 2, 322 2,64.2 3,071 4,430 '1-,490 5,121 5,326 5,908O-O.-O-O-l\J-i\L --- __________ --I 580 1. 15,j tfJ 

O-O-O-i\f-M_______________ • ___ 1, 629 1,9'10 3,070 3, 202 3,028 3, 803 4,585 4,620 0Y 
0-0-]\;[-]\;1________ • ____________ 404 1; 20] 1,670 2,085 3, 280 3, 475 3,790 4, Hi8 4,843 4, 976 tt-,

l 
011 

101 728 1, 262 1,556 2, 605 2, 79,~ 3, 140 3,:341 4, 199 4, 228C-C-O-M-l\I-l\L _______________ 0-284 457 038 1,310 2, 262 2, 407 2, 708 3,035 3,002 3,075 0 
<:n -. Z

.,--.~.-.~---.- ~-.-~ --- -.-.~ ._-,- ­
, Consen-aUon costs not depreciated, rIl 

t.".l
'C=corn; O=onts; O.=onts followed by n swoetclovcr coycr crop; M=mcndow', 
I T-C=terrncing Bnd contonring; 'l'-C-F=tcrraclng, contouring, nnd fertilizer, ;; 
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TABLE 16.-Net C1'OP incomes f1'om farms of 1120 1'otation acres, by 7'otation, slope, and con.servation prMtice, cash­
t-:) 

grain and lives to ole system.s of fa7"lning; terraces constr1.lcted by ?notor patrol, 1948-512 1 

---,.,.---------- ~ ..---~~-.~~ -..~--.~- ~.--------

XpL erop inc-ollle for 120 rotation acres on­ ~ 
Er~:I:~~:s~;T;~ro(~~-;10noIla I ~lon-ona Si~t--!' Monona silt Nnpier silt 

f;2 
t"1 

Type of farming' and rotation 2 loam, 12- to 20- i silt loam, 12- to I loam, 9- to 15- ! loam, 2- to 8- lonm, 0- to 5­ t:d 
percent slope '20-percent slope perrl'llt slope I perc('nt slope percent slope 

: ____ •______"___~~ _____~_I~~----'~-- .. _I __ ~ ___1______-­ ~ 
t;;l 

! I I; T-C 3 IT-C-1nl'I'1'-0 3 ,T-C-l<'3! T-C 3 IT-C-FJI 1'-0 3 I,'l'-0-F3 j '1'-0 3 Irl'-O--F3 ~ 
~ -------..--';--...........--- -,---",-_.. ------,- '---j-- ~--------- -t.......·----j , 


Cas,h grain, opernlor's labor included: ])()I~..a,Js J)~)llaTs ])ol~ar8 I Dol!~~'~ i Dol;ar~ DOll!:l~ I Doll~r~ Dolla!~ Dollars Dollars ..... 
0--0--0 _________________________ -3,,)--\ -~,247 -2,920 j-],.t10 I -,)6S o.L I OlD 2,010 2, 50] :3 Ol 

O--C-O. ________________ ~__ _ _ _ __ - 2, 830 -], 852 -], 7(i2 - D70 I ·.107 OSG I 1,852 2,4G8 ,j: 637 
169:3, 707 

t.:> 

C-O.-O--O-nE\L _______________ -2,9:17 -2,3G5 -1,850 1-1, 58(l 1 -12·J -63 I, lUG 1,287 2, OG3 2,884. ~O--O--O-i\I-M______ .. ______ .. ___:-3,2]"1-2,552 .-1,083 :-l,.ISU; -]:')8 222 1,20G 1,584 :3, 182 3, 207 
0-O~1'1_M______________ ... _.. _1-3, 4:)8 -2,870 !-2, 20:J -],000 i -507 --15G i 740 87:) 2, 529 2 408 U1 
O--O-l'I-l'r-M___________________ '-3, 8:-15 -a,108 ;-2, (l76 j-2,278! -S07 i -7:30 ·101 502 2, 204 2: 205 

t:!J.ivestock, operntor's labor ineludcci: !0--0-0_____________________ --1-2,OS8 -1, ·.17;) -1,·IS6 -7:n 2.1 1,005 j 01·1 2, 062 2,501 i 3, 637 
t:1 

C-O--O,_______________________ •• j -1, ;34G -1,252 -(\0·1 -·105 J, liS I, a08 . 2,012 2. ·15(\ :3, 7G7 4,100 !?'" 
('r-O.-O--O-~'I-:\L _________ ., _... _, -2,410 -],9:)7 ] 5·1 1,080 I; ]:15 2, 00:3 2,884­-1, ?61 I-I, .1~O IOu I oO--O--O-M-l'1. _______ . ____ • _. ___ 1- 2, 53:') -], !laO -I, ,l4U ,-1,0;)2 :32(\ ·n:l 1,210 I, ·1.74 :3, 182 a, 207 "'.l
O--O-l\I-M___________ ........ 1-2,0;{7 -2, '102 -t,7G3 '-1,573 -:350 -200 55·1 6:")5 2, 520 2, ·Hi8 p.­O--O-M-l\I-:\L _______ .. ____ •. __ -a, :~50 -2, (i82 -2, O·I·i-l, 827 -740 -5fi7 17:3 :l:jO 2,20'1 2, 205 O 

Cnsh ~min, opemtol"s labor no\; ill­
('luded: 8 

~ 

0--0-0_______________ _ -2,lnll -1,3,12 -2,1\15 -·J30 -2·13 I, ·1!)7 I, 3·J() 2, 080 :3, 226 4, 542C-O-O.__________ .. ______ _ _ - 2, ]05 -\H7 -1,0:17 -G5 1,1:32 1 SOl 2, 57(l 3, :37a '1,402 5,074.
O--O,-O--O-M-l'L ___ .. __ . __ -2,1'18 -I, ·15G -1,OG2 -077 \i05 S;15 I, US5 2, lOG :3, 751 3,7\)2
0--0-0-1\1.-1'1.. _________ ... __ -2,388 -1,617 -.1,157 -555 08!1 1, lfi7 2,033 2,51S 4,000 4, 142 IO--O-M-l\L ______ . _ -2, (l02 - 1,041 -1,470 -1,0:34. 2m) 470 1,57(\ J,700 :1,365 3,304

C-O-i\r-M-M ___ _ _ -2,071 -2,172 -I. SII -1,3·11 :l:1 H)7 1,2G!i ], 1i2!) :3,068 3,141 




• • • • 
Livestock, opcmtor's labor not in­

eluded: 
I 
I I I 

G-G-O_________________________ I 
G-G-O._________________________ -J,363 -570 -760 ]681 746 1, 010 2,033 3,361 3, 226 4, 542 

G-O.-G-O-M-M ________________ -621 -348 120 440 1,843 2,303 3, 131 3, 755 4;492 5,074


-1,622 -1,048 -573 Ul
G-G-O-M-l\L __________________ -262 942 1,074 2, 262 2,438 3, 751 3,792

-1,708 -1,001 -523 -117G-O-M-M______________________ J, 152 1,348 2, -131 3,803 4,009 4,142 @
-2,101 -1,474 -940 -646 477 3,365C-O-M-M-M__________________ 666 1,784 1,975 3,394
-2,480 -1,745 -],264 -892 ]34 369 ], 432 1, 669 3,068 3, 141 o o 

Z 
I Conservation costs not deprecIated. Ul 

1:':1'O=corn; 0=00t5; O.=onts with n sweetclover grecn-manure crop; l\I=rucndow_ l:ll• T-O=lerrac!ng andcontour!ug; 'l'-G-F=terraclng, contourlug, nnd fertlllzcr. 
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TABLE 17..-Net crop inoomes /,1'0111, /a1'lll.s of 1'20 1'otation acres, by 1'otation, slope, and conservation 7J1'Clctice, cash­
gmin and livestooh: systems of farming, with C01l8cI'l'ation ('os/s dcpre.ciated OVel' Ct ~O-yea1' 1Je1vlvd; termces 1-3 
constructed by 11wldboClrd 7)7010, ]9.~8-5r!' t"l 

-----",'.',--,--" 
Net c:rop income for 120 I'olntion acres on - m 

~ 
Erodcl:t Idlt I Eroded Monona Mo"~~~t~Sil~--i--;~:~I:-'~ilL I Napicr silt txJ 

Typc of fflrming nnd rotation 1 Rill loam, ] 2- to siltlomn, 12- to loam, 0- to J5- loam, 2- to 8- loam, 0- to 5­'1' 

20-}l('["cr,'l1t slope 20-pcrccnL sloJlc P<'l'c(,J1! slope p('rcent 15lop<, pcrccnt slopc ~ 
H. . , I ,-'"'"-"",-"-~ '~i~'---l---~I--I;----
~ 

__________,,____, ,.J_T_-~~!_T-'--C_-I-;o:i--T-('2--;.T---C--~~J~:-C 2 i.~L~~=__I~~I_ ~~~~~._:~~-=1~~I-?_'--U-~-2- l'-O-F 2 ..... 
..... 
C>Clls,h-grain, opcrator's labor included: : ])()/l0l,! I ])oll(!!8 I Dollars D()llar,~! ])oll/l:'~ j 1~()1!'!)'~ ! Dollars I<0ll~!S Il~oll{/I'~ Dollar:8 t-:> 

0:0-0----------------------- _:-::~O~ I 21Q I -iQ:' J,!8~ 11'4~1 i :~,a3b 1 l,O~O ~,b~~. ?'2~n ~,660o 0-0._______________________ •• - .31_1 66n 1 101 ], noll 2,8.12 .3,421. 3,4n5 .1,0(2 1, (,)1. ,l,l1l2 
C-O.-O-O-M-nL _______________ j -180 ;302 1107 I, In 2,51i2 2,612 :3,040 8, ]3] 4,227 4,148 s 

mO-O-O-M-1\L_______________ __ -458' 205 ! 773 1,267 I 2,537 2, 8\)7 :~, 041l :3,427 4,446 4,471

O-O-M-lVL _____________________ i -6S1 -110 I '151 707 i 2, Ion 2,2Hl 2,583 :1,544 a,70:3 3,732 

C-O-M-M-1\L__________________ l-l, 070 -352 I 80 ,j78 I 1,777 1,0::15 2,244 2, ,j85 il,467 3,468 
 ~ Liv?stock, op('ralol"s labor includ('ci: I . . ~.( , • _. j • _. .? __ , ',. _. _ •
(,-0-0______________________ . __ I '121l I,O·Jl ],032 I, (I,) I 2, ·Iab ,3, dl2 ., ad ·I,ObO .J, n2n 4, bOO ~ 
G-0-0._________________________ 1 1,172 1,264 1, \)12 2,051 I :l,55:3 :l,8a:l 4, DOll '.1,45·1 'J,71l1 5,IIl2 o 

l:;jq=O.-~?_=~{-1\L-------------·-I' ~47 800 I, ;lO~ I ], £87 I 2, S2!l ~,841 ~,~J~ :l, ~73 4, ;;7 :~, .1~8
CO-O M M _____________ .____ ~22. ~~! ],101 I 1,(04 ::I,~09 .3,08~ .3,.!.~1 :l,~U ~,!16 ,"1,11 >­O-O-M-1\L_-:-___________ ._. _____ -180/ ,~;JI !)SOI l,lS412,.HI 2,41n 2,1,)2 ,3,121 ,l,I!l3 3,(32 o 

1 l:OO-O-M-M-1\1- __________________ ' -59·1 ' 7,1 027 I 020 1,0·1'.1 2,107 2,410 2,57(i 3, ·167 3,4(i8 ,...., 
oOash-grain, operator's labor not in- I . 

eludcd: I , 80-0-0_________________________ ' -375 J,082 221l I 1,9U8 2,OnS 4,147 2,056 1-34,485 I 4, l·.I4. 5,4130
0-0-0,________________ .- _______ 1 ;UO I, ,J77 1,387 2,351l 3,4n 4,2:32 .1,081 4,878 I 5,410 5, 992 g
O-O.-O-O-M-l\L. ______________ l 5!6 l,20~ l,~O~ 1,087 :1,2~13 :3,~~7 ?'~~O ::1,941 I .1,910 4, 1l5] t'.l 
O-O-O-M-1\L__________________ 2113 J,04( 1, nOI 2, lOll 03,210 ,J,I.3S 3, ((S ·1,263 5, 3005, !~!,O-O-M-M___________ .__________ 133 724. J,ln5 ],1328 2,100 3,052 8, :321 3, .544 4, b~.) 4, 55:3 

C',O-l\1-M-l\L__ .. ______________ -806 -4U3 853 .1,828 2,5'10 2,77n :1,011 a,27·.1 I 4, 227 4,300 


• 
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Livestock, operator's labor not in­

cluded:0-0-0_______________________ _ 

0-0-0,_____________ .. __________ _ 1, 061 1,854 1, G64 2, 595 3,087 ,j,573 4- 866 4-,144 5,460


1,803 2,076 2,54.4. 2, 864 4, 184 4,644 5: 260 5, 410 5, !)92 
O-O.-O-O-.M-i\L ____ ., __ ... _____ _ 1,043 1, 576 2,002 2, 403 3, 524 H, 656 4,183 4, !)IO 4,951O-O-O-1\1-i\L ___________ ,," __ • __ 956 1, 663 2, 141 2, 547 3, 733 3, 029 9

4,5·18 5,300O-O-l\1-i\1. ___ • ________________ _ 5, 167 t"
564- 1,191 1, 724 2,018 ~317 :3,248 3, 721 4,523 4, 553O-O-M-l\I-i\L_________________ _ o179 911:) 1,400 1,774 2, 716 i 2,951 :J,H5 4,227 4,300 

~ 
------.--~-.. U1 

I O=corn; 0=oat5; O.=onts followed by a swectcloycr cO"er crop; M=mcndoll'. 
, T-O = terrnclng nnd contourhlg; 'l'-C-.F= terrnclng, contourill", nnd ferUllzer. ~ 
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TABLE IS.-Net orop incomes jl'01I1t !m'ms of 1BO 1'otation ac/'os) by 1'vtation, sl07)e, and conservation lJl'aolice, cash­
~ 

gmin and livestock systems of fm'ming, 'with conse1'vation costs dep1'eciated ove?' a 20-ye{[1' peJ'iod/ ten'aoes ,..:;
t;jconst?'lwted by 1I1.0tOl' 7JatJ'07, C1lSt01n hired, 1948-5[3 o 

---.-.~.~-~----- ----._._--_. 
~ 

Net ci'Op income for 120 rotation acres on-

Livestock, operator's labor included: "0 

~ 
t" 

Type of farming and rotation .I 

Eroded Ida 
silt 10all1, 12- to 
20-percen t slope 

Eroded 1\[onona 
silt loam, 12- to 
20-pel'ccn1' slope 

l\fonona silt 
loam, 9- to 15­
pcrcent slope 

l\Ionona silt 
loam, 2- to S­
percent slope 

Napier silt 
loam, 0- to 5­
percent slope 

I::d 

~ 
I 1'-0 2 T-O-F 2 1'-0 2 1'-0-1" 21 '1'-0 2 '1'-0-1" 21 '1'-0 2 I'1'-;F f-;~;-2-1 '1'-O-F2 

t:J 
f-" 
~ 
~ 

Oash-grain, operator's labor included:0-0-0_________________________ 
0-0-0,_________ ___ ____ _____ ____ 
O-O.-O-O-M-l\L __ __ _________ __ 
O-O-O-1\I-M_ ____ ____ ______ _ _ __ 
O-O-l\I-1\L__________ ____ _______ 
0-0-l\I-l\1-1I'L__________________ 

Dollars-1,102 
- ,107 
- 275 
- 552 
-776 

-],17-1 

Dollars 
175 
570 
2(J7 
110 

-205 
-,147 

Dollars 
-408 

660 
812 
67S 
35G 

-15 

Dollars 
1,087 
1,452 
1,076 
1, 172 

702 
383 

DollaI'S 
1,376 
2, 750 
2,460 
2, 446 
2, 018 
1,686 

Dollars 
3,2H 
~,330 
2, 521 
2,806 
2, ]28 
.1,84.4. 

Dol/ors 
1,023 
3, 398 
2, 984 
2, 9!l3 
2, 527 
2, 187 

Dollars 
3, 622 
4, 015 
:3,074 
3,371 
3, 4.88 
2,378 

Dollars I Dollars 
3, 400 ·1, 626 
4, 756 5, 158 
,j., 1!l21 4, 1!3 
4, 111 ,1,436 
3,758 3,698 
3, 432 I 3, 433 

..... 

..... 
C> 
t." 

~ 
Ul 

tl 
~ 

0-0-0_____________________ .. __ _ ~:334 (J46 937 1,68·1 I 2,364 3, 670 2,516 4, 003 3,4.90 4, 6260-0-0.________________________ _ ],077 1, 16\1 1, S17 1, !l56 3,462 3, 742 a, n5~~ 4,307 4, 756 5, 158 oC-O.-O-O-l\I-M________ • ______ _ 252 705 1, aOI 1, ~102 2, 738 2, 750 3,261 3,3]6 4, 1!l2 ·1, 113 I:rj
O-O-O-M-M_______________ • _._ ]27 726 1,312 ], 6]0 2, 909 2, 907 33!H :3, 655 .j, 111 ,1,4a6 :>­(,,-O-l\1-l\L____________________ _ C)-275 262 886 1, 090 2, 225 2, 324 2: 735 3,664 3, 758 3,6\)8O-O-M-l\1-l\L_________________ _ ::0-40!l -21 53:3 884 1, 853 2,016 2,354 2,5W 3,432 3, 4a3 ..., 

Oash-grain, operator's labor not in- o 
cluded: 80-0-0______________ • _________ _ 

-4!H (J66 112 1,881 1, 987 '1,035 1,OS,j 4,413 ,t, lOt 5, 416 f-" 
0-0-0.______ • _____________ . ____ _ 20:3 ],:361 1, 270 2, 243 3, 361 4, 121 4,009 4,801i 5,:367 5, 94.8 g
O-O,-O-O-l\1-l\L ____• _________ _ 400 ],002 1,486 1,871 3, 135 3,315 3,658 3,86\) 4, 866 4, 908 t:J0-0-0-1\1-1\L ________________ ._ 160 930 1,391 1,993 3, ]5!J a, 626 3,706 4,lIlt 5, 124 5, 257O-O-M-M_____________________ _ -5:3 607 1,078 1,5]2 1, H!J7 2, 940 3, 249 3,4.72 4,480 4, 510 
C-O-M-1\I-l'I'L.__ 42:~ -600 7:n 1,207 2,4:37 2, 667 2, 9all 3, 202 4, 184 '].,257 

• 




• • • • 
Livest :k, operator's labor not in- I 

cl led: i0 _________________________

0-0-0._________________________ 1).15 1, 7:37 1,5<18 2, -I7!) 2, 075 4,401 2, 078 '1,704 4, 101 5,4W

0-0- ],086 1, !l60 2, -128 2,7'.17 'J,073 ';1,532 4, 564 5,188 5,307 5, 048-O-O-:M-l\L ___________ ." __ t/l:0-0 ,j., 111 

O-~-l\f___________________ !l20 1,400 1, !l75 2, 280 3,412 3,54.4 3, !l30 'j.,860 4,!l08 o 
0-0 8aO J,547 2, 025 2, -J30 3, 022 3,816 4, 104 4, 'J70 5, 124 5, 257 i3l\{-l\'L______________ • ______0-0 4.47 1,075 ],008 1,002 2, 205 3, 130 3, 457 3, 640 ,j,4.80 'J,510l\f-l\f-l\l_______ ___________ ow0-0 62 803 1,28'.1 1,058 2,60,j 2, 83!l 3, 105 3,343 4, 184 ,j,257 c 

~ 
C/l 

I c=COnl: 0=03tS: O.=oats followed by n swcctclovcr covor crop: M=mcndow. t'l 
, 'r-c=tcrrllculg and contouring; 'l'-C-P=tcrrtll'ing, contouring, lind fertilizer. l:O 
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percent (table 10). Using fertilizer in combin[l60n with terracing 
and contouring increases net crop incomes considerably. Under a, • 
cash-grain system of farming, it gives the biggest boost to income on 
rotations thllt do not include meadow. 

Set crop incomes with conseJ'Yation costs depreciated oyer n,20-year 
period foJlowing adoption of the practices are shown (table 17). 
Original costs of the practices nre depreci[ttecl oyer 20 years, assuming 
an interest rate of !i percent llnd with one-twentieth of the original 
cost charged to the prodlldioll of a. single yC'a1'. r:-neler these assump­
tions, terracillg and (,Olltolll'ing increase net crop incomes ,yhen ter­
races are constructed ,,-iill plo\\-s. IYhen terraces tire constrllcted by 
custom hiring:t motor pat1'ol, ]JPgatiYe crop i11('0])].e5 stiJlresuit under 
cash-grain :farming for allrotnllons on C'rodell lela silt loam, when the 
operator':3labor is indudpd as a. cost (table 18). E,'en with a live­
stock system of farming, crop incomes are llC'gatiYe Jor corn-oats­
meadow-meadow n llll corn-oats-meadow-meado \\'-llH';I dow rob tions. 

Use of fertilizer increases ]let incomes. The. rates of application of •:fertilizer on m:111y of the slopes and rotations arC' 1l0t large enough to 
permit full tl<l\'untagE' tolx\ taken of the possibilities of profit. In 
many instances, use of more Jert ilizer i~ol lowing adoption of a larger 
acreage of mendo\\" will prevent the drop in income that otherwise 
would occur. 

Returns on Investment in Terracing and Contouring 

IVhen all the costs of terracing and contollring in cnsh-grain farm­
ing are charged against the income hom crops in the year Jo]]o,ying 
ndoption, the 'return pE'J: dollar invested in these practices is yery lo\\" 
(table 19). This is true eyen 'when the tE'lTaces are constructed in the 
c]1eapest 'my, by using moldboard plows. IYhen the operator's labor 
is included as a, cost, the combined prllcl'ice of t'erJ'acing and contour­
ing does not oIfer an attractive return on im'estment :for the year 
ahead. l\Then the operator's labor is not charged as l1 cost, Jess than l1. 

(lollar is recovered :for each dollar invested for all rotations tllat in­
volve meadow, regardless of slope, A :farmer w'ho can inY('st his dol- • 
lars elsewhere llnd l.'E'('o,-er his origina.l im'esrDlPllt plwi 10 or ];j pE'1'­
cent profit within a year is not likely to put it in terraces. 

The situation is somewhat more attl'acti ve for a farmer who is will­
ing to depl'ecinJe the cost of tel'l'acing and contouring over a 20-yea,1' 
period and who lms 110 better USe :for his capital (table 20). EYen 
when a value is put on the operator's Inbor, returns ure still low. If 
a farmer discount,:> future returns, he may not find this opportunity 
attractive either. The highest return with cOl'll-oats-meadow-me:L­
dow rotation, $8.10 pel' do]]ar hnrested, is on ~Ionona. silt loam when 
terracm. are built with the mo1c1!Joard plo,\". The retul'llS would be 
much lower if the terra.ces were built by custom hiring a. motor patroL 
A fanner who is short on cnpitnl and who has alternatiye uses with 
reasonable assurance of quick profits fOL' what he lws may not lind 
the returns mentioned r.ttl'actil'e. 
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TABLE 19.-Ret'll1'ns on investments pel' fm'])), in te1'racing and conton1'in.q, b,y l'otation ((lui 810J>e wuim' a cash-grain 

system, of fm'1ning, 1948-513 1 

'--~--"-~-~""-~'----- -­--~---

;~"costs of tcrrncillg a;~--I-- ,-" Return per dollar..... """ o ,,, contouring- invested- fJ1 o"" Addi tional ti" ~ Hotation 2 and slope returns 
Without \Vith opera- from crops Without IWith opera- l.l"" 

operator's tor's labor operator's tor's labor or labor in- included labor in- included fJ1 
Z 

<:> chided chided t>;j 

:; 
~ 

G-C-O: Doilars Dollars Dollars Dollars Dollars 
H

Eroded Ida silt loam, 12- to 20-percent slope _____ ~ ________ _ 234. 00 766. 80 169. 20 0.72 O. 22 o'"" 
Eroded Monona silt loam, 12- 1.0 20-percent slopc _________ _ 234. 00 766. 80 278. 00 1.19 .36 Z 
Monona silt loam, 9- to 15-percent slope _________________ _ 225. 60 745.20 416. 00 1. 84 .56 >­Monona silt loam, 2- to 8-percent slope _________ ~ ________ _ 146. 40 558.00 3S6.00 2. 64 .69 Z 

1;;1Napier silt loam, 0- to 5-percent slope_ ~ _____ -_~ -- - - -- ---- 88. 80 364.80 386.00 4. 35 1. 06 
C-G-O-M-M: 

Eroded Ida silt loam, 12- to 20-percent slope _____________ _ 487. 44 1,020.24 :335. 76 .69 .33 
Eroded lVIonona silt loam, 12- to 20-percent slope _________ _ 487.44 1,020.24 418. 56 .86 .41 ~ 
Monona silt loam, 9- to 15-percent slope __ ~ _________ ~____ _ 479. 36 998. 64 4,66.32 .97 .47 25 
:Monona silt loam, 2- to 8~percent slopc~_~ _____ ~~~ _______ _ 399.84 811. 44 231. 60 .58 .29 <

t>;jNapier silt loam, 0- to 5-pcrcent slopc~ ___ ~ _______ ~~ _____ _ 342. 24 618. 24 231. 60 .68 .37 
5G-O-M-M: 

Eroded Ida silt loam, 12- to 20-percent slope_ - - ~ - - - - - - -- -- '187.80 1, 020. 60 379. 20 .78 .37 z 
Eroded Monona silt loam, 12- to 20-percent slope _________ _ 487. 80 1,020.60 401. 40 .82 .39 1-,3 

Monona silt loam, 9- to 15-percent slope _________________ _ 479.4,0 999.00 420.00 .88 .42 
Monona silt loam, 2- to 8-percel1t slope __________________ _ 400.20 811. 80 167.40 .42 .21 

"d 

Napier silt-loam, 0- to 5-percel1t slope ___________________ _ 342. 60 618. 60 167. 40 . ·10 .27 ~ 
l.l 

G-O-M-M-M: ~ 
Eroded Ida silt loam, 12- to 20-perccl1t slope- - - - - - - - - - - - -- 487.44 1,020.24 388. 08 .80 .38 l.l 

83 .40 t>;jEroded Mononl1 silt loam, 12- to ,20-percent slope_ - _______ _ 487.44 1,020.24 405. 60 
Monona silt loam, 9- to 15-percent slope ______________ ~ __ ~ 479. 36 998. 64 420. 48 .88 .42 fJ1 

Monona silt loam, 2- to 8-percent slope __________________ _ 309.84 811. 44 133. 92 ..33 1 .17 
Napier silt loam, 0- to 5-pereent slope ________ ~ __________ _ 342. 24 618. 24 133. 92 .39 .22 

IJ:) 
eo 

I Terraces constructed with 2-bottom tractor and moldboard plow; costs of conservation not depreciated. 
'C=com; O~oats; M~meadow. 

http:1,020.24
http:1,020.24
http:slope--------------487.44
http:1,020.60
http:1,020.24
http:1,020.24
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0 
TABLE 20.-Returns on inv.estments per farm in te'l"raojng and contmf1'ing, by 1'otation and slope un4e1' a cash-gmin ~ 

system of farm'mg when costs of conservatwn are depreczated over ~o years, 1948-5~ pnces 1 

._----.-..~--.-~.-.- _.-_ .. _-------;-------;-------
Costs of terracing and Return per dblll!.r ~ 

contouring- invested- ' 
Additional

Rotation 2 and slope ~ returns H
Without from crops Without r;

operator's With opera­ operator's With opera­ t"'
labor in­ tor's In.bor labor in­ tor's labor b:jcluded included cluded included 

C-C-O: ~ Dollars Dollrn's Dollru's DollarsI 
§ 

Eroded Ida silt loam, 12- to 20-percent slope _____________ _ Dollars ~ 12.00 38. 40 16!J. 20 14.10 4. 41]~roded Monona silt loam, 12- to 20-percent slope_________ _ Z]2.00 39. 60 278.00 23. 17 7. 83:Monona silt loam, 9- to 15-percent slope _________________ _ ]2.00 38. 40 3·1.67 I-'
10. 83 I-'Monona silt loam, 2- to 8-percent slope __________________ _ 416.00 l

7.20 28. 80 386.00 53.61 13. 40 0>Napier silt loam, 0- to 5-percent slope___________________ _ ·J.80I 19.20 386.00 I 80. 42 20.10 ~""C-C-O-M-M: 
Eroded Ida silt loalll, 12- to 20-pcl"cent slope ______ . ____ . __ 25. 20 52.80 335. 76 13.82 6. 36 ~ 
Eroded ]'vIonona silt loam, ] 2- to 20-percent slope ____ .. ____ -j' 25. 20 52. 80 418. 56 16.61 7.93 rJl.Monona silt loalll, 9- to 15-percent slope _________________ • 25. 20 51. 60 4.46.32 17.71 8.65lVIon.ona .silt loam, 2- to 8·percent slope. -' ___ -. _ _ _ _ _ _ _ _ --I 20. 40 42.00 231. 60 11. 35 5. 51NapIer SIlt loam, 0- to 5-percent slope. ___________________ ! ]8. 00 32. 40 231. 60 12.87 7. 15 ~ C-O-M-1\-1: . f !-3Eroded Ida SIlt 10aDl, 12- to 20-percent slope - - - - - - - - - - - - - i 25. ·J·I 53. 04 37n. 20 14. 01 7.15]~roded Monona silt loa111, 12- to 20-pcrcent slope ______ . __ _ o 
:Monona silt loam, 9- to 15-percent slope __________________ , 25. 4.4 53. 04 1 501. 4.0 15.78 7. 57 >:;j

25.44 51. 84 420.00 Hi. 51 8.101\1onona silt loam, 2- to 8-percent slope ___________________ ! 20. n4 42.24' Hi7.40 8. II ~~. 96 
:> 

Napier silt loam, 0- to 5-percent slope ____________ . _______ ! o18.2·1- 167.40 H. 18 5.13 ~C-O-M-1\1-1\-1: 32. 64 1I H 

Eroded Ida silt loam, 12- to 20-percenj. slope____________ . .1 24.9(i 52. 56 388. ]0 15. 55 7.38Eroded Monona silt; loam, 12- to 20-percent slope __________ : 24. on 52. 56 405. 60 16. 25 7.72l\fonolla silt loam, 9- to 15-percent slope __________________ I 24. 06 51. 36 420. 48 Monona silt loam, 2- to 8-percent slope ____________ .. _____ ! 16.85 8. 19
20.16 41. 76 133.02 6.64Napier silt loam, 0- to 5-percent slope ___________________ _ :3. 21 ~ ]7.76 32. 16 133. 02 7.54 4. ]6 

•
• 

"~ ____~ __L. 

~- -~------.-. ­ - . ------...--
I Terraces constructed with 2-battom tmetor and mold board plow. 
, C=com; O=Ollts; M=meadow . 

I 
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Additional Annual and Additional Accumulated Income Per Acre From Conservation Practices 
in 10 Years 

nIrtny farmers are short on capital and many depreciate returllS 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 contonring or of tel'l'acing, contouring, and fertilizer on 
erodecl Ida silt loam aee sho,\'n in tRble 21. Comparable data for 
other soils in the Icla-)fonona, soil association are presented in the 
..:\..ppendix, table ,13. The vnlues Rre based on the assumption that 
yields will va.r,Y from year to year following the installation of prac­
tices in 1951.~1 The estimates of yields assume fairly large increases 
immediately following adoption of the practice, with a gl'llduallevel­
ing oir to a constant yield in the 10-year period.

• The number of years needed to accumulate adclitional per-acre re· 
tUl'llS from additiona.l per-acre yields that ,,,ill be equal to the addi­
tional cost of the pl'acti,':e are shown 1'01' eroded lela silt lo,nn (table 

• 

22). These data indicate how soon the additionRl yield from Rn Rcre 
will pay for the cost of the practice. In a cash-grain s,Ystel1l 01' 1'Rrm­
ing on the most eroded soil-Ida silt loam, 12- to 20-percent slope­
the combined pl'Rctice of terracing and contouring, ,yith terracing 
done "'ith a moldboard plow, "'ould be paid for by the additional 
yield in 2· to 3 years, ,Vhen terraces are constructed by custom hiring, 
;) to 6 yen.rs are needed to pay 1'01' the practice. ,\11en fertilizer is 
added, the practices arc pRid for 1 to :2. years sooner. If the practices 
are not paid for the first year, a shorter time is neec1ecl to ptl), 1'01' them 
\\-ith a livestock than with a cRsh-grain system of fanning, Rotations 
that include meadow take longer to pay for tcrl'acing ancl contouriu!:!; 
than those that include no meadow. Comparable da,ttl for other soils 
in the Ida-Monona group [lre shown (Appendix, table 44). On Mo­
nona silt loam ,dth a slope of 2- to S-percent, the cost of cllstom-built 
terraces 'would not be recoyerec1 011 the corn-corll-oats-meadoW-lllrtvlow 
[md corn-oats·meadow-meadow rotations at the end of 10 years. ,Yhen 
1'ertiJi,~er is used, costs on the same soil and "'ith the same rotations 
are recovered in 3 to G years. 

CONSERVATION SYSTEMS OF FARMING FOR THREE FARMS 2:l 

Plans 1'01' cons(,ITat.ion systems of 1':tI'll1ing should COl1sid(,J: the farlll 
as a uuit, tile ftu'mer·s c:i.pital and his managerial ability. and the 
sequence of retuL'lls, expenses, and capital requirements ol·er time. 
A plan that lnl'olres i1 substantial chop in net. income in the llt'xt few 
yetu's may be unacceptable to tt farmer, even though it may giYC' 
greater retu1'llS in the future. If an operator has IHtle capitRl and 
can earn a high return in a year from hogs or from some other in­
vestment, he clisc()u nts fll ("nre illC'ome hen yjly; plans tbtlt l'equire 
long-term investments ill l'ons<:'l'nltion practices t1re not attl'actiYe to 

:l See p. 7 for e.\.plunaliOIl of estiullltC'i; of yi('ld pel' UC:I'!'. 
:! '.rhis section ubstracted f1'om-
STONBIIEHG, ]!i. U, INCOME CO~IJ'AIUSON 01' LA;"ID us," l'HOGll,\~[S IN \\·I~STEItN !O"·A. 

1!)5:l, [T:u)Jublished muster'::; thesis. COllY OLI file, Iowa Stllte College, AUles.] 

• 




rr.\nu~ 21.-Additional/'etIlI'IIN /I'lJlIl ('I'OPN "lid 11('('/1//111111 {I'd wlditiOllrd ,'('tll1'1l8 7}el' ((('I'e), JO-yern' lYe/'fod !oUoll'ing ~ 
ad07)tion of ('07l81'l'1'l1tiOIl 7J1 'ar·th't'8, el'od('(l lila,,'!t loam 1l!ilh 1:2- to rJO-1JC1'ccnt 8lope, Jf)48-5:B pl'iccs 1 

f-"
tTi 

Tcrrltt'in,l!; and ['ontnlll'ing I . Tel'rtt('ing, contolli'ing, nnd fertilizer ~ .... 
-;-- '-~~nSh-gl~i'I~---~r" --·-;.imtoCk'~-Y!'[lI'S nfl('l' ndop­ CM;h-grn.in l,il'l'stoC'k ~ 

{jOlt of rt'vis('d , l{tltnlioll 2 I~ __, ._~______ ...._.I.~. .-,. ~~. ____.____~ ........ ..--...­

plf\n , ; to 

.\{,C'1l1ll1l- , AC!'ll111 ll ­ Ac('umu- ! IACCUlllll­
.\ddi1illnnl 1:11('<1 a<1diJ ,\dditionnl ltllc'd nrldi- Additionnl lated neldi-I Additional Jatcd adcli- ~ 

t::l
n'! l1rns lionnl! j'pll1l'n:; tiOJlal retuJ'n~ i. lionnl I l'rtlll'll~ I tional f-" 

1'l'IIII'IlS ]'PIUl'llS ; returns I l Tctlll'nS t:3 ~ 
.....-i---' --I" -~-.. "', ,...,c-c-·o: f)/Jlll/r.~ I 7)ol/l/I's ])aUru's J)ollars Dollars I Dol/ill'S • ])ollm's I Dollars C> 
t.:>L. c~_ 2. Sol .1. 2G2. "'·1 ·L 20 22.7·J I 22. i·.1 1:~. 08 , 13. (i82_ C.. G.2·1 n. 08 U. G5 Lt IH ~ 25. 2!J ·18. 0:3 ]8. 0:1 a2. 01 Co:L 0 .. 1.58 I:t (Hi ·1. :)., 18.25 3.7U I 51. iH 3. ii :Hi. a84_ c" 7.52 I 21. lil i 7. li(i 25.1)1 23. 72 Ii5. 51 17. O(i 5·1, 0+ en5__ _ e.. G.81 2i. !l\) G. ;3a a2. ,1+ 2a. ](1 I !JR. U 7 J ,'5. :38 (i1).42(L <L a. :l\1 :31. :18 . 2. 08 :15. 12 I:;je__ 2. 10 , J00. 77 2. J!J 71. (11 t';l7_ ii, ii:1 30, III .1. -10 :l9.52 22.7·1 i 12;1. 51 ] 3. (j8 j 85. 2fl8 __ • G..0 __ .1. 82 ·11. i:l .1. 2(i ·.1:1. 78 22.7-1 , 1·1(i. 25 Ia. 08 I !18. !l7 ~ H. 

"'I 2. :17 ".1. 11 1. ,38 45. :Hi I 1. 00 1·17.25 .!)a . nfl. !l010 _ o.. , C._ :3. lill 47.7n L 2(j 49.02 ! 22.7·1 Illfl.ll!1 l:l. (\8 ll~t 58 ""l
OCO.: 


L G._ 1. 42 1. ·12 .1. 2(i : '1-.2G 19. GO ; ]0. GO
c__ n. !l2 0. 92 5
2 5.11 n. :3:1 8. !J.I 13.20 25.05 4·1.71 , 1·I.liO 24.52 ::>:la: 0 •.. ·I.lill I 1. 1 II -J.50 17.70 -.GG -14.05 : <31. 22 25. 74
'L e.. G.I0 I i. 2\1 7. !15 25. (1:3 22. 7S (i0. S:l ; 1:1. SIl :39. 085.. G_. 5. :l!l 22.08 Ii. no a2. {i0 21. (\·1 88. ·.Ii 12.00 S.52.53(i __ ." 0 •.. :t :l\1 20.07 a. ]Il :15.7G -2.00 SG.47 : g-.·15 52. 07 7 (~-- :l. !l7 :10.04 .J. 82 •.10. 58 I ]!J.OU !s: ____ ., c____ _ IOU. 1:3 ! ]0. fl1 02. !lS t::l:t 2U :nall 4. 2U 4'1. 8'J ; Ill. Gli I ] 25. ]!l I n.\l2 72. 110!L ... 0 •. 2.2!l :l5.50 i 1.58 4G.42 j -:3. :15 121. 8·1 -1. 2:lc__ 71. 07](1.. 2. 1:1 il,. 72 , .1. 20 :)0.08 ! 10. (iii , HI. :iO 9.1)2 I 81.51l 

'• • • . 
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 '. 	 • • 

C-O.-G-O:\J-~I: 1 I 	 iL. __ C___ .... .. : 4.26 i .1. 26 5. liS t 5.G8 15.8J 15.8L 12.20 12. 20 

0 •• ___ . _; 8. 08 7. :H 2.84 i S. 52 -. g2 J4.8!l .56 12.76 
4 .••. ­~=~--.~:~==.---- C__ U. 65 16. gn 10.65 1 It 17 21. OH :35. n5 17.31 30. 07 

0 __ 4.34 21. :33 4. 50 28. (i7 • ,1.2 :~(j. :{7 2. as :32. -.155-'" .• -. m
~L 	 3.6(\ 24.0g 3. 6(\ 27. a:l 14.64 51. 01 1·1. (j4 47. on o0---· 
~L 	 a.60 28. 65 :3, G6 30. no 14.64 115. 115 14.64 61. 73 t;7"-"··' C••. 	 (i. 81 35.46 S. 37 39. :lli 17. \)4 8:~. 5!l 15.04 7G.7i8---­
0 ••. 2. 92 38. :38 3.28 : ·12.59 -.02 82. H7 l. 11) 77. 96 o

0-' -'-	 oC_.__ ii. an 43.77 O. n5 . 40.5·1 Ill. :37 \l1l.0-1 la. (\2 OJ. 58 Z]0 ~~=~ (L_. _ 2.21 ,15. n8 2.08 ! 52.22 -1.54 1lR. 50 . G4 92. 22 m
t:JC-·C-O-~I-M:c.___ . 2.8·J 2.8,1 5.08 5. (i8 i I:t 2 L 1:l. 21 11.76 11.76 :g~.---	 ji 

C__ . 	 5. 3U 8. 23 7.81 J3.40 15.62 2S.8:) 14.8\) 26. 65 l-';
J. \):3f=·-'-· --=11 	 <L._ .. _ 3. 70 12.02 3.55 I 17. O·b -4.37 2·1. ·Hi 28. 58 5 

>­

5_ • _.. 	 :\L.. 3. G6 15. (i8 20.70 1.J.6"­ :~O. ]0 14. (}·1 , 'L3.22
:3,' 66 I 	 ~ 

~ .... -.. ::\1. '" 3. (Hi U). :H :3, 6(j 24. 3G ]4. 6·' 5:1. 7·' 1-1. H4 57. 81i0___ '- .•. '- G_._ . -. (i. 81 26. 15 10. 08 3·1. 'l·j 16. HI j 70. 35 17. JG 75.02 1:.;
~(--_.-	 C ••. 6. 24 32. 3n ·ja. !J5 ] 5. no I SH. 25 ](i.45 91. 47

S___ . 	 o
CL 3.47 35.86 3.559. 51 1 -17.50 -4.85 82.40 1. 03 0:3. 40 

(L .. :\L - .- 3. 66 :39.52 :l.66 51. ] 6 1·1. 6·.1 I 1l7. 04 1·1. (j4 108. 04 ~ 
W. __ 	 :\L... . 4:3.18 :l.60 5·1. 821 i'l. G4 I J 1t. liS i 1·.1.6·1 J22.H8 ~I 	 3.66l'

C··O-:\[-:\[: i 	 ~ o1. 	 C••.. _ 4. 26 4. 26 5. (\S I 5. GS J3. SL I 1a. SI 10.20 10.20.···1
I 	

<2__ ... 	 0 ... 2. 4.4 G. 70 2.37 . 05 -5.4-1 I 8.37 -:l. us 6. 52 I:=l 
:\L .. 3. 66 10.36 :~. 66 J8.1. 71 1 14.64 I 2:{.01 14. 64 2 L. 16 e;
:\'1_ •• ___ . a. (i6 1'1.02 a.66 15.37 J 4. 64 I :{7. Gii 1·1. (j4 :l5.80 "JJ-::-~-~~~:=::== C__ . ___ . _ _ . __ 	 '7!0 ...... g. 23 23. 25 10. 50 25. 87 18.35 ! 5G.OO 17.30 ; 5:1.10 

(L__ _ . __ 0_. ....•• 4. ]8 27.43 .1. 26 30. J:3 I -:3.70 ;)2. ao -.75 i 52. a5 8 

;\-L._ •• __ . ___ _ 	 "d:3. 66 31. 09 :t (i(i a3.7n I 14. G'I f (i(j.!J.l I 14. H4 I UU. \)0
.M_. _____ •. __ _ 
C_____ • __ • ____ _ :3.66 B4.75 3.66 ! :37.45 I l~. 6·' I SI. 58 14.64 I 81. 63 f.',;-L:..."::.: 	 0 ___ .• ________ _ 7. ]0 ..41. 85 __ 8.37 ..15. 82 1 1(J. g., \J7.52 ]7. ~g I 08. 03 g\) _ ..... . I 	 .___10:= ..... --- I 	 3.10 ·15.0t :1. :31 4\). ]3 , ,I. G3 102.15 -, i\) 08. ]8 l-. g 

m 
I Bnsed on chnnglng yIelds nfler n proctlce is ndopted.

'C=com; O=onts; 0.=0015 followcd by n swcetcloycr coycr crop; ;\[=meodo\\,. 
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'l',\BLB 22.--1Yum.be1' of yew's needed to accwnwate adcWional1'ctlll'ns irom additional yield ('Qual to the additional ~ 
cost of con,~el'vation ,n'actices on eroded Ida, Nilt loam 'with J~- to flO-1Je1'cent slope 

..,::
tii

Basis of computing costs per acre for--	 (') 

-. -.-.-----.. I -_." ,---'"' ~ .... 
o 

rotation 1 
:>­
t' 

J'rlll:tiCl', sYl'tem of farming, lind ~roldbOlU'C1 plow Whirlwind terracer I Bulldozer Custom 

i! r I' . I "'~I, 

With oper-i\viih oper- With opel'-' With oper- With oJler- With oper-''''ith oper- With oper­ q 
\;;j 

lalor's Illhorl.atol"s Illborll\Lor's laborlator's labor alor's labor aior's laborlator's labor ator's labor t' 
t:"! included I excluded included! escluded included excluded included excluded t=j 

z ~ Terracing and con louring: -'-j )'ears "1 Years i }'fors I }'('(lI'S I Year.s rcar.~ i }-cal's Years ....
Cash-grnin: I I 	 .....1

C-O-O ______ .. ___________ ____ 2 1 :3 2 4 :1 51 4-	 C> 
"_ __ 	 1 f) i) , I) J • - t-:>C C 0. ______ • _____ ,._ ... _.___ _ , - .~ - I .1 ;) 5 

U-O.-C.:.O-,M-ilL ... ___ ._ ... .i :3 I 1 :~ 2 4 a 5 5 
C-O-O-1\I-1\L. ___ .•• ___ ._ .• ,. 2 2 :1 2 Ii 4 (j t\ ~ 
C..O-l\I-1\L___ . __ " __ .••.. 2 2 :1 2 I'> 4 G (j rn 

Lh'estork:
G-O ·0. ___ .... __ . __ .. _.. ___ ... 2 1 2 2 :3 2 .J 4-	 ~ C-C-O,. _________ • ____ . _____ _ 2 1 2 2 :3 i 2 4 4 ~ 
C·O,-C-O-l\1:-l\L_., __ - - - ___ - __ j 2 ] 3 2 a j :3 I 4 <1 ~ 0-0-0-1\[-1\L ____________ .. __ 1 	 2 f2 2 2 	 :l 2 5 5
G-O-i\£-f.L ____ . ____ • _____ • _._ 	 o2 1 a 2 ,) 4 5 5 hj 

Terracing, contouring, nnc! fertilizer: :>­Cash-grain: 	 o0 .. 0- O. _ . _ .. ___ .. ____ ... _.. __ . 1 1 1 L 1 1 2 1 	 :::0 .....G-O-(),______ . ________ . ___ ..• ' 1 1 1 1 . j 2 2 o 
G-O.-O-O··J\[-M_., ....... ___ . __ 1 1 1 a I 1 3 3 q 
O-G·O-l\f-M_. ____ . _____ . __ 	 ~1 1 1 	 2 1 2 2 
o-O··1\[-l\L ____ .. _____ . __ • 1 1 3 a I a ;I 3 	 q r-:: 

:::0Livestock: 	 t;jC-O-O __ ._ ... ___ • __ ... __ • __ 1 1 	 1 2 i 1 2 2e-G-o._ _____ .. __ .. _._ _ ____ _ 1 1 I 2 1 2 2 2 2 
C·-O,-G-O-M-M._ .. __ . __ _ 1 1 :3 a ' a ;{ 3 
C-C-()~l\f-M._------ .. -. _'"_. _', 1 1 2 2 , 2 2 2 
C-O-~[-~L __ • ___ •. _. _______ oj a 1 :3 :3 :l , ,1 4 

1 I 

--~; o:~~;';;::~~ts ro~;'\'C<1 b)~nswco'.~~rl)p; ~I=mcadow.• 	 • '-' 
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him. The same conservation plan, however, may be preferred by a 
farmer who has access to more funds. 

These considerations are important in farm planning and related 
programs. Plans that 'will cause only a small or a gradual decline 
III income for the first few years may need to be devised. Credit 
may be needed to offset high discotUlt rates by farmers whose funds 
are limited. Schedules for Agricultural COl1selTation Program pay­
ments may need to be !!elll'C'd to the time required for the practice to 
begin to give returns. ~ 

Budgets for Three Representative Farms 

The objecti,-es of tltis part of the alullysis are to show what happens 
on 3 l'epresentati '-e 160-acl'e Janus as conservation plans are put into 
dtect. 1\:(ore specifically, it ex[unines changes in (1) labor require­
ments, Ii ,"estock numbel's, crop acres, and crop production; (2) capital 
investment; (3) gross income, expenses, and net income; and (4) the 
discolUlted \T[Llues of future llet income. Budgets for the present 
l1944-51 [L\,C'rage) lend fol' l) altel'llati,"e systems of farming were 
constructed for en.ch of the 3 l'epresentatiYe farms. A conservation 
plan for each farm was made by Soil Conservation Service farm 
planners in the counties in which the brms are located. Each of 8 
nJternatiye liyestock systems was combined with the revised cropping 
system for each farm in such n, way that the animals would use all 
the feed crops grown on the farlll ill b~tlancedl'a.tions. Annual bud­
gets for each of the 8 alte]'nl\.tiY(~ Ji,"eslock systems and a. cash-grain 
~ystem of fanning 'were computed for 1952-G7, so that timing and 
changes in input and output can be examined. 

Farm 1 is located in Lincoln Township, Harrison County, Iowa. 
The soils are pl'cdomin1tntly Ida silt .loam anclMonona silt loam (fi&. 
1). SevemJ )'jdges of moderately rolling Monona silt loam break 
off to steeper Idn. silt loam on the southern tend 'western slopes, and to 
n. steep l\ionolltt silt. loam on other slopes. ~:(ononll, silt loam is fowld 
on slopes up to H percent: Ida silt loam on slopes as great as 20 per­
cent. Belo,,' the slopes, 14 acres of CastalHl-Napier silt loam border 
3 ditches. Thirty-three !tcres of peL'llUlnent pasture, partly covered 
by timber. are Joc[lted in the northeastern cornel' of the farm, chiefly 
on steepl\IonoJut silt lOlllll. The farm is cut lip by some fairly 'well 
stabilized ditches that in many phces are too deep t{) cross. The 
farm buildings consist of a house, a. 3G- by 54-foot bam that has a 600­
bushel grain bin, [1. 20- by 2~-foot poultry house, a corncrib that will 
hold 3,000 bushels of' elU' COI'Il, and a 12- by 20-foot tool sheel. All 
except the poultry house are in good condition, 

Fnrm 2 is located in LtlGmnge Township, Harrison Cowlty, Iowa, 
The soils on the farm are shown in .figure 2. There are sharply pointed 
ei.c1ges, steep hillsides, and gent.ly rolling to level bottom land. A 
gully 50 feet deep and 70 feet wide in pla.ces runs, through the farm 
close to the buildings. Except for about 87 acres of steep Monona 
silt loam. the soils on the hills are ti1lable. Productive Hornick soil, 
:H acres In extent, is east of the gully, and n. little Napier silt loam 
is fOlU1el on tll(' bnnks of ditches and gllIlies. Little eJ'osion occurs 
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SOil M.AP OF FARM 1 • 
Harrison County, Iowa 

• 


UPPER FIGURE ON CHART REPRESENTS SLOPE IN PERCENT 

LOWER FIGURE REPRESENTS DEGREE OF EROSION 

SOIL 

1:-:;<11 do silt loam EROSION 


o ----- None 

~ Monona silt loam 1 - - - - - SI ight 

2 - - - - - Mo derate •fHH Castana .Napier silt loam 
3 - - - - - Severe 

U. S. DEPARTMENT OF AGRICULTURE NEG. 55 C10)-75R AGRICULTURAL RESEARCH SERVICE 

FIGURE I.-Soil map of flu·m 1, Hunisoll County, lown. 

on the Napier soil andl10ne on the Hornick. The buildings consist 
of a house that was recently remodeled, fl· 32-foot-sqlULl'e. barn, a eom­
binatioll corllcrib anel gl':tna.rywith :L capacity of 1,100 bushels of 
ear corn and 800 bushels of smn.ll grn,i!l, and a 20- by 40-foot combilUL­
tion poultry-hog house. Except for the barn, the buildings are in 
good repair. Two 30- by 14-foot silos are unused flnd in poor condi­
tion. 
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SOIL MAP OF FARM 2 
Harrison County, Iowa 

~"'('----- 120 Rods-------i>~ 

• 1 

UPPER FIGURE ON CHART REPRESENTS SLOPE 

IN PERCENT 

LOWER FIGURE REPRESENTS OEGREE OF EROSION 

,Z! MIXEO SOILS FROM SEO/MENT.>,TlON OF FORMER 
GULLY WHICH IS NOW BEING F.ROVED OUT AGAIN 

( !: Mile --~.,~ 
SOIL 

k:;-{::;jldo silt loom 

EROSION r;;:~j Homburg sill loom 
0-- - - None 
1 - - - - Sl ighl ~ Monona silt loom 

• 
2 - - - - Moderole 
3 - - - - SeVI!rl! ~ Hornick sill loom 

I!illJ CasIano Nopil!r sill loorn 

U. $. Of~ARnoEHT OF AGRICULTURE NEG. 55 ( 10)- 759 AGRICULTURAL RESEARCH SERVICE 

J"IOUllE ,~,-floU lllUP of farLll 2, Harrison Count)', IOWl!. 

Farm 3 is located in "'IVashington Township, Shelby Connty, Iown. 
This £arm has more productiyc soils (fig. 3) than farms 1 and 2. Of 
the 152 acres of cropland, 7 are cut off by a gully and can be reached 
ollly from the road. A long ridge extends for four-Jifths of the dis­
tance from the northeastern cornel' to the soutlnyestern corner of the 
fa.rm. The ridgetop includes a.bout 31 acres of gently rolling Monona 
silt loam. The steep slopes 0:1: Ida, MOllQlHl, and Shelby silt ]oams in­
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SOIL MAP OF FARM 3 •Shelby County, Iowa 

UPPER FIGURE ON CHART REPRESENTS SLOPE IN PERCENT 

LOWER FIGURE REPRESENTS DEGREE OF EROSION 

SOIL 
EROSION[.:-::;::::j Ida silt loam 


o - - - - None 

~ Monona silt loam l----Slight 


2 - - - - Moderate 
~ Shelby silt loam •3 - - - - Severe 

~ Hornick silt loam 

fm Castana Napier silt loam 

1I. S. DEPARTMENT OF AGRICULTURE NEG. 5S ( 10 )-760 AGRICULTURAL RESEARCH SERVICE 

FIGURE 3.-Soil mop of form 3, Shelby County. Iowl1_ 

elude about 50 acres. The other 40 acres of productive, leyel NUl)ier 
and Hornick silt Joams are. located in the southeastern and northwest­
ern corners of the farm. A 'I-room house, a. GO-£oot-square barn, a 22­
by 48-foot hog house, and a 24- by GO-foot. machine slled are aU in good 
condition. A 24- by 44-foot corncrib and a 12- by 14-foor bl'Oodel' 
house are in fair condition. A poultry honse, 20 by 40 feet, iR in pOOl'
condition. 
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Budgeting Procedures 23 

Income and costs were estil11atecl\\"ith steacly and with dropping 
,!?rices. Both leye~s start witl~ 1952 prices.receiYed. and p~id by 10:Yft 
farmers. The 19n2 Iowa pl'lces were adJusted slIghtly III some lll ­
stances to put them in proper relationship to united States prices. 
"With dropping prices, the 1932 leye1 of prices declined gradually 
through 1U;')8. Estimated pricr::s received dropped 22.4 percent from 
19;"i2 to 1958, "'hile estim.tlted prices 1)(tid droppe<l13.8 percent dudll~ 
the same pe,riocl. For prices receiYed, it was intended that the esti­
mate~ for lU:I:2-tiH would rellect aplll'o.simutp c\tangps in IH'kes thal 
would occur if the t:nited States index of prices receiyed by farmer;; 
were to clecrease from a leyel of about 2DO percent of 1910-14 in 1952 
io ~:2j pel'cent in 1!l;)K 1.'01' pl'i{'ps paid, it ,,'as intended that the esti­
mates for 1%2-58 would reflect approximate changes in costs that 
\yould occur if the United States index of prlcps paid, including i1\tpr­
est, tnxes, and wage rates, were to decrease j\'olll a leyel of about 2\1() 
percent of IH10-14 in 1952 to 225 percent in 1958. This would I1Jean a 
ehange in the pari ty ratio from nbouf: ] 00 in 19,")2 to DO in 1958 011 the 
Fuiled States ilJdex.21 

A .fixed cost pel' acre was caJculatpd for both corn and oats ,regal'cl­
Ips:> of yield. Then (1, variable cost per bushel ,ms calculated for these 
crops. This procedure gayc II slip:htJy higher cost. pel' acre for the 
higher yielding acreage. Mosl of the nU'jation in costs '\'[lS caused by 
differences in costs of luu'\'esting and storage. Fedi] izel' needs wel'll 
based on recommendations for each particular soil type. Because of 
the Ylll'iation in fertilizer needs. needs for both nitrogell anc1 phos­
phorus ,,'ere calculated sppal'ately. A Hxed cost per acre was used 
for all meadow. These costs inc1 mlpd the {'OBt 0:1' septl illg', which is a 
high percPlltage of the total fi.~p<l costs :for ro(ulion pasi{ire. 

Taxes on thp land in these farms wpre taken 'from the county records, 
They wcre ac1j usted for future yeal':> ill ,dew of "'htl t W:1S expeet.ed, but 
the changes ,\'('1'(' smalL The cost of maintaining IPllces other thall 
that for pel'llltlJlent pas[uJ'e was caleulntp<J at 75 cents pt'l' acre per 
yea I'. 

Cropping System and Crop Production 

A<'rengeB of t'orn, O{tts, hay, nnd pasture were a reraged for as many 
years as pos~ihle of the last K ..:\xerage eE>timftt('cl yields if past ro­
tations were COlli inned ,,"pre tl1('n use,d to estimate production of corn, 
oat8, and hay equindellts,2~ Yiclds ,yjtll the l'('\'jsed rotations, ter­
meing. cOlltoul'ing, and fertilizer wel'e increased because of the use 
of :fertilizer and good crop rotations. An initial illcl't'ase of one­

"" Sp(' ApJ)('mlix for n(l(litionul iu[ornlHtiull (Jll tIll' lltld~('tin!! IH'O('P!llll'(' llS('tl 
[PI'. ~a to I-.lll, 

:. Parity I'll tio j::; th(' ratio of thp indpx (If jH'i<'('S recei\"('(l to the index of prices 
pnid for C(llUlIlOllitips. int(,I'(';;I. tnx('::', null wage !'atps. 

'" Prorlul'tiol1 of bay :uHl 11ll;;tUl't' \\":1:; ('OlJllltltr!l ill tprlllR 1)( llllY eqUinllent, 
J'l'o!llH'lio)l of pu;;tlll'P wits p::'limatpd ill t(,l'lll~ of tll(' tOll;; of hllY tllp 1l,lSiU],(> 
would producp. Pasture requirements for livestock ,,'pre also estimnted in tprms 
IIf tous 0): lillY. Production <:()sts fot' till flCre of pnstnre were less thnll pro'­
tlue,tinn costs for nn acre of hay. 

http:expeet.ed
http:ilJdex.21
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seventh of the average former yields of corn and oats on Ida anc:1 
unterraced Monona silt loams ,,;as accredited to a fertilizer applica­
tion of 40-40-0. For terraced Monona silt loam an increase in yield 
of one-fourteenth of the former average yield was credited to fer­
tilizer. For 11)52-67, increases in yield resulting fl'OIh good crop ro­
tations were expected to reach 90 percent of the difference between 
ultimate yields and former yjeld with fertilizer applied. This Jew] 
would be reached at the end of tIle third complete round of the 1'0­

ta,tion. Yields of corn and oats would be increased by 30 pereent of 
the expected difterence each time the meadow appears in the rotation 
Ulltil the DO-percent increase attributllble to good land use is reachec:1. 
The transition from the past to the revised rotation was made to ca;use 
the farm ol)emtor as little inconvenience as possible. Consideration 
was given to having about the same production ea,ch yeal', particularly 
the production of forage. Distribution of the fOl'l1ge bet,,'een hay 
and pasture ,rould depend on the needs for hay and pasture. 

Changes in lLcreage of crops depend on how l'lLpidly soil conserva­
tion adjustments are made. Usually the acreage of oorn is reduced 
immediately. The acreage of oats ilJ~reases because a larger iwreage 
is needed as a nmse crop for seedings of meadow. Since grass and 
legumes must be seeded the year before they are used, production of 
forage cloes not increase until the second year of (t, soil conservation 
plan. It may take 5 to 10 years before the increased yields and huger 
acreages combine to stabilize pl'oduction of forage at a high level. 

In time, production of corn ma,y increase on an eyen smaller acreage 
because of the higher yields attributable to the conselTation measures. 
Normally, 2 or 3 times through the new rotation are needed to reach 
it higher level of corll yields. The yield of oats also increases. If the 
change from exploitation t.o cOllsen;ltion l'e:;ults eyentualJy in a larger 
total production of both grain and forage.c:;, the relationship between 
grain a.ncl forage is complementary. Jf the change brings about a 
smaller pl'oc1uction of grain but tL larger production of forage, the re­
Jationship is competitive; that is, incl'easing production of one means 
decreasing production of the other. 'Vhen they operate in the com­
petitive range, the reJatiw, productions of grain 11l1d forage ma.y de­
pencl upon the marginal return expected from each in the farm 
busincss.20 

Past average acreages (1944.-51) on farm 1 were 66 acres of com, 
:34 acres of oats, 11 acres of meadow, ,1,nd33 acres of permanent blue­
gl'<l8S !ll1d timber pasture. J\..creages for Hj yean, under t]1e JleW plan 
are gi\rellil1 table 23. 'rIle acreage-of eorn would drop to recommended 
levels the first year. The acreage of oats would be higher the first 
year but lower the second year. The acreage of hay would increase 
in both the first and second years, a.fter which it would be at a recom­
mended level of about 4 times the presellt acreage. 

Not much change from past acreage would tal~e place in the first 
year on. farm 2. In the second year the acreage of corn would be re­
duced and the acreage of oats would be increased. In the third year 
Lhe ac.rea~e of oats would decrease amI the ~L('reage of haT would in­
(Tease. Changes in acreage would be sHuLll thereafter. 

~.. As production of forage is increased the marginal returns from the additional 
forage may decrease. If Jlroduetion of grain decreases the marginal returns 
from grain IlIay inCrease, 

• 


• 

• 
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TABLE 23.-AC'reage of ("l'OPS on 31'epJ'(,S(,llta.th..<,- /a1'71I.s 11nd(,J' (tt'e1'age 
J9#-51 p7ans, and 1'cl'ised cl'oJJJ)ing plan.s, 1952-!}7 

-----.,-------:1---------- I -'- '". - ---
Corn i Ollis Hay 

Years after 
adoption of I t I i ----: • ' 

rcdscd plan Farm i Farm: Faml 1Ii'arm IJhll'lll , Furm \ Fttrrll Ilranll 1Farm 
ilI21:31112':3i112,3---1-;-1-1'-'·-:-:-1--


Acresl Acres A.eres Acre,~ Acres' .1.cl'es Acres IA('r(',~ A('re,'~
JW4.·51Hycragc\ 06 52 (j2 :.~4 45 ·5a 11 20 :)7
L __ , ___ .__ .\ 84 58 57 40 :{O 50 :{7 I 29 ;l(j 
2____ _____ 1 :37 3:3 '17 22 5;{ 54 52,:U 51 
:3.___ _. __ ._ as :37 65 25 27· 26 "g I 5:{ II OJ 
'!__ ". __ --I :Hl 3~ ~o 25 :H I ~6! ~7 I 52 56 
0 ____ _ .• _. __ .34- 3u 01 27 28 I nO :)0 1 5:~ 51. 
0__________ . 35 33 66 27 31 30 52 5:3 56 

. "---I 23 5a7____ 37 :37 '14 27 'J7 .51 6J 
8 ____ ,.__ ___ :3H 84 52 25 31 4.'1 47 .52 5(} 
\L ____ . ______ :37 36 70 26 28 :31 48 53 51 
10___ . ______ \ 35 :3:3 45 25 :n 51 51 53 l 56 
II.. __ . ____ , :35 37 46 25 27 45 51 53 Ol 

g: ~ ___ ~ ==l ~~~ ~{t ~~ ~~ ~~ I' ~g ~g ~~ ~~ 
14__ __ ___ 38 :3:3 'J7 24 j :31 49 'J9 53 56 
15_ ..•.. __ I :35 :)7 (55 ?6\ 27 26 50 5:3 61 
16 ___ . _•. ___ :36; 34 501 25 j 31; '16 50 52 56 

Farm 3 has the most productive bnd resources of the 3 farms 
studied. The owner has followed the. best crop pJan. As n, result, 
smaller changes in acreage ,yould be needed to put the recommended 
cropping plan into eifect. Past ll(,l'eages of ('rops on this farm were 62 
<teres of corn, 53 acres of oats, and 37 acres of meadow. Part of the 
ehnnge would be to crop the leyellnndmol'e intensively .anel the rolling 
land less jllteJlsin~ly. The longtime elulllge would reduce the acreages 
of COl'll and oats slightly and ~"ou]d increase t1le acreages of meadow. 
Most. of the increase in the ncrea g~ of hay would be.on the rolling land. 

SOlllo~ses_under. the PRst cl'oppmg program and under the proposed 
l)]an lire mdl('n ted Jl1 tnh]e 24-. 

T;\BLJo: ~,I·.-_I1·(·l'ay(' ((1/ J/ltal Mil 1088 on C/'O"hillel 1 

Doilloss frllll) ­

FtU'1I1 Past l'otatioll Revised rotation 
---·_---:------1- -----,----

Total I Per acre Total! Pcr acre 
~----------._.___I: ___­

i ITons 'Pons ']'011-8 Tons
1_______ .. 7,631 ' 73. 38 .36.00 I u.u:3 
2 ____ . ____ .•. _,. 2,830 24. 19 691. 50 i 5.91 
:L ____ ." __ _ 'J. ],07 27. 02' 595. 77 ' 5. :32 

I A ,-crug" nnlllmlloss for tllr Y(':l~lIrcdl'd to COnlplete the rotatiOIl. 
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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. 

PRODUCTION OF FEED 
FARM 1 FARM 2 FARM 3 

THOUS. OF FEED UNITS l. ~\ ,', 
FARM PLAN : " ," ,


6 - J _ -- 1944·51 ...J I- , ',,' ~, ~,,-

TOTAL I --- Revised I ~'I
, i',­

, I A ,..-.J " j

1 ~......~' ", ... i ,~ ." ..1r-______~~~..~I , ­

4 I- ,r'''.. , ..~ 1::\---+--------::: 1-\ ,.....,~ " , ; \ i , 
- ' --l ,,1 ., 'f' , 'I '1 

- GRAI N l ~\.,'--------;' · ~ 
'"",~\ ! ,....... """1 \....,......,..,....,.."'....,..1· I •
-~ ¥, ..... -tj " ,-, , ..

2 - l' I- ,'--'" ...---;!- , '.., ..~ .l\ 
,,-..-,,~ ...""-- _.I' ... -'------_;I:I--.....""a',... 


.~" ..~ "FORAGE l ' j" ~ 


I I I - I I I I I i~,-,-,i"""""""""..... ' ..... ' ....' ....I I i .... ' ..... ' ....' ,....,1 

8 12 0* 4 8 12 0 * 4 8 12 16 
YEARSO 

• 0 rEARS 1904~·5J FARM pLAN DAFTER ADOPTION Of REVIseo FARM PLAN THREE FAR~S IN "·ESTERN IOlrl'A 

U, S. DEPARTMENT Of AGRICULTURE NEG 5S: 10)-161 AGRICULTURAL Rfse .... RcH SEh\'ICE 

FIGURE 4,--Pro(luction of grain, forage, Hnd total feed units on 

3 farms ill western Iowa, 


Production of forage under the l'e\Tised cropping plan for farm 1 
would increase rapidly. At the end of the fifth year it would be 
double that of the present plan. Production of gra.in under the re­
vised plan 'would not reach fOl.'mer levels. Even though the yield per 
acre of grain increllses, the increase would not be large enough to over- • 
('01118 the hea \-y l'ecluC'tion in the acreage of grail], In the seventh year, . 
total Fl'oduction of feed under both plans would be about equal ; but 
forage "would l'.epresent a much higher percentage of the tota.l under 
Ihe revised plan. Under the 2 cropping plans used, grain and forage 
are cOll1petitiY(~, Increasing the production of forage would decrea.se 
the production of gl'ah1. For every aclditiona.l ton of ha.y produced 
in the first 5 years (1952-56) under the revised plan, production of 
corn would decrease by 53 bushels. Production of corn would de­
crease by 18 bushels for each a.dditional ton of ha.y produced from 
the 12th to the 16th year under the revised plan. 

On Jann 2 production of grain would drop a.fier the first year. 
J.1ater on it would gradually increase, but it would not reach the level 
ofproductioJl obtaiJl(~d under the program used during 1944-51, After 

http:decrea.se
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the second year, production of forage would increase rapidly under 
the revised plan, and in the fifth year, it would be more than double 
the production in. 1951. Total production of feed would reach former 
levels in the fourth year and it would remain higher thereafter. Under 
the 2 plans studied for farm 2, forage and grain are competitive. In­
creasing production of one would result in a decrease in production of 
the other. Each additional ton of hay produced in the first 5 years 
under the revised plan would result in a 27-bushel drop in production 
of COl'll. Production of corn would drop 7 bushels for each additional 
ton of forage produced from the 12th to the 16th year. Under the 
revised pattern of production, soil conservation could become profit­
able after a few years if H, farmer can use forage to advantage in his 
fl"trming system nnd if future income is not discounted 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 would chop slightly a1lCI production of 
forage would stay about the snme. Production of both grain and 
for~ge would begin to increase after the fifth }Tear. Production of 
gram would be about e9-Uld to the 19511evel 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 
dudng the same period. During the first 5 years of the revised plan 
on this farm, production of corn would decrease 203 bushels for each 
additional ton of hay produced. Production of Col'll would decrease 
b~v only 2 bnshels for ench addi.tional ton of hay in the lust 5 years 
of the period studied. 

If producti.on of feed were the only consideration, most farmers 
would not be willing to lose these quantities of grain to ga-in the ad­
ditional forage. It might be possible to maximize production of COl'll 

by adjusting acreage to n. point somewhere bebyeen present andrecom­
mended levels. It is possible that )1('ither of 1"l1e two levels studied are 
at the peak of the longtime production curve. 

Livestock Systems

• IDight alterllatin ji,'esf'ock systems -were considered for each farm, 
as follows: 

(1) 	 Yearling steers -wintered, pastured, [-jJlishec1 :in dry lot-dan'Y 
eows (5) -hogs; 

(2) 	 Yearling steel'S wintered, Jed on pasture, finished in dry lot ­
dairy eows (5) -hogs; 

(3) 	YearEng steers -wintered, pastured, finished in dry lot-hogs: 
(4) 	 Yearling steers wintered, Jed on pasture, finished in dry lot~ 

hogs; 
(5) 	Feeder calves wintered, pastured, fed in dry lot-hogs; 
(6) 	 Feeder cnhes "'intered, fed on pasture, finished in dry lot ­

hogs; 
(7) 	 Beef herd-hogs; and 
(8) 	 Dairy herd-hogs. 

http:producti.on
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Hogs were used in all systems because they consume large quantitie..c; • 
of gmlns. Beef-fattening cattle, beef cows, ::md dairy cows were used 
in various combinations with hogs to utjlize the forage crops. 'V"hen 
lL combination of 3 types of livestock "'as used, the dairy herd was 
Jiluited to 5 cows. Several cut[erent cattle-fattening systems were in­
cluded to learn which would be the most profitable lmder a soil COll­
servation system of farming. Yearlings ltnd ca lyes were used in two 
grain-and-forage feeding- levels. Yearlings 'were also combined with 
a small clairy herd at both fcceling levels. 

The yearliuO"s "'ould be bought in October at an average weight of 
604 pounds (Appendix, table 40). They would be wintered on hay 
and enough grain to gn.in about a, pound a day. Those on the low 
graillration would then be pastured in summer and finished on gra,in 
in dry lot to Choice grade, with 11 final average weight of 1,190 pOllnds 
Jor sale in December. Those on a higher ii'ain ration would be feel 
on pasture and later finished in clJ:y lot to Choice grade, with a fmaJ 
weight of 1,143 pounds for sale in November. Under these feeding. 
programs, the yearlings fed on pasture 'would use about 11 more ­
bushels of corn than those pastured before they were fmished on grain 
(Appendix, table 41). Bllt the former wonlel go to market a month 
earlier. 

The calves fed on a ]0'1' grain rlttion would be bought in August ai: 
an llVerage weight of 4.40 pounds, They ,yould be pastured in fan and 
wintered on hay aue1 enough gmin to gam about a pound a day. In 
spring and early summer they wonld be on pastUl'e. Late in summer 
they would be put in dry lot and feel to Cholce graele for sl~le in D~­
cember at a welght of 1,105 pounels. The calves feel on a lugh gram 
ration ,yould be bought in Septembe,r at an average weight of 440 
Jlounds. They wonld m\ l)nst.nreel in fall and wintered on hay to gaill 
about a pound a dny. In spring they would be put on pastur~ m~d 
fed on pasture thI"oughout. the Sllmmer. They would then be fedln 
dry Jot to Choice grade for sltle in December at a weight of 1,040 
pounc1s. The calves fed on pnsture would use 9.8 more bushels of corn 
to reach Choice grade than j-}lOse pastured before starting on gnlin. 

Poultry was 110t lncltlCled in the, livestock combinations. Poultry 
is usually a minor source of income and, as the number kept probab{y • 
would he the same ,yith n,l1.'" of theRe livestock combinations, the . 
income would va,ry little. 

'rhe numbers oJ livestock in S alternative livestock systems t.hat 
('auld be supported with tllt' ltyerage cropping plnn follm,red by each 
:farm in 1944-51 are giyen j'or the 3 farms (trtble 25). The 11l1mbers 
of Jiyestock that the revised cropping phms would snpport are indi­
cated in tables 26 to 28. On farm 3 :for tlle Jirst several years, live­
Htock numbers "'ou1c1 be nearly the same with both the 19'44-51 pla11 
and the projected plans. After 4 years, cattle numbers would in­
crease as production of forage increased under the revised plan and 
hog numbers would remain relatively steady. On farms 1 and 2, 
numbers of particular classes of livestock would vary more through­
out tIle years bectUlse of greater variation in procluction of feed. 
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1.~\]lLE 25.-;Vumbers of li,'c8iock in 8 alternative Hvesiool.· system.s that could be suppo/'ted 1vith cl'oJ)lJing 7}Zans1tsed 

on iJ 'I'r-presentative farms: 1944-51 
\11 

___ ~___ ~o ~~~.~_______" ____ • __~___ • ~ __ ~ o 
8

AILel iltttive livestock system 1__ 

Kind of lh·('~to('k Farm o
:----. oNo. !Z 

2 :3 -! 5 6 7 8 r:r. 
t::-;-_.---_.. - -_._---------_. ---.------------ :;;; 

I ; ;:;Yllmbcr 1 .Number ' Sumber j Number Number Nlimber Number N1l1nber ,..:;
Dniry cows__ _ 1 (.) ; (2), 0 : 0 0: 0 0 ·1 ,.::

Do ___ _ o2 (') (.) 0 0 0: 0 0 5Do __ Z:3 5 5 0 0 o i 0 0 10 

13cefco\\,5 _____ _ ~ 1 (2) (2) 0 0 o ' 0 5 0Do ____ _ t:)
2 (.) (.) 0 0 01 Oi 7 0 

))0_ • :~ 0 0 0 0 0 01 13 0 ~ .... 
Yeariingstl'l·n,__ .. ____ • __ .• __ .. (2) 

"t: 
1 C') ,5 6 0 0 0 0 :=0

Do. _. __ o2 (.) (2) 7 9 0 0 0 0- - -" - tDo ___ . _. "'"!:3 i 8 14 17 0 0 0 0 t;:l 
t? 

FCNlerDornlyeiL_ 1 l (2) (2) 0 01 (j 7 ; 0 0 ~ 
!Z 

])0 ___ _ 2 (.) (2) 0 0 8 !J ! 0 0 8:l 0 O. 0 0 ]5 17 ! 0 0 

Hogs. ____ . 
I ~ 1. ! (2) (2) JS6 ISO 180 174 ; 192 186 ;>-Do•._ _.. 21 (2) (2) ]62 ; 150 156 150 ! 174 168Do_ . ____ _ ~ a 210 204 20.1 192 20·1 186 ! 2:3·1 216 ..., 

o 
! \11._"._-------- -------,-

t;:l 

1 See p. 53 for n dcscrilJtion of 11 I'cstock systems. 
, Lh'cs(ock systcms I and 2 not usc(1 on furms 1 un,1 2 us Lhe fr~d available would not support these comblnntlons or IlI·cstock. 

Con 
c,-. 



1"\l\U~ 26.-iYwnbers of li1'estoc7~ in alle?'lwtivc livcstocl· 8ystems that ('mild be 816pporteclwith 1'(Jvised Cl'ol)ping 
7)ZanS, fann 1, by y;;:(ow,1D5~-(H 1 

~, 

C) 

---_..--~- ~.--.-.-' 

I--' 
t,;,YCllrs afler adoption of revised plnn­

------'--f---~--'- I ----·'-·7~-I I g
Lh {'~t()ck sYHlelll !2: 

1 2!:3 ,1 5 G 8 9 11 13 8I 7 
:>­
t<(1052) (1953) I(105·1) (1955) (1050) I(J057) , \l958) I(1950) (l9GO) (19u2) (100'1) 
b:: 

-----~'---·-l--i-------! ..~ ..·-I· '-,-- q 
t<Number l',-umber Nllm1irl'; Number' NumiJ£'/' I Xumbcl' NWllber! Number X1Im/lel'! NWllber NWllber c-< y c~u'liJlg steprs_______ ,. __ t;:l5 8 10; I.Ol 1-1: 151 18 18 181 19 181 Dmry cows ___________ _ 1-35 5 5! 5 5' 51 53 5 n' 5 5{Hogs_________ ,. " ... ,. ___ _ 114 108 1021 l02, no! 811 8.li 8·1l R41 78 8,1 ~ 

! ' . I[Yc:u'!ing steers _______ ,. .. 5 10 ].I I 1,1 Hi ' l(i 21 21 21 I 2·l 22 .... 
o

2 Dmry cows------ -.-. - 5 5 51 51 5! 5 5 5 51 5 5 .-0lIogs. __ .. __________ .. ,t 102 \}(l 84 84 72 : 72 : liG I (l0 (i(j . 54 GO 
~ 

'3{Y carling steCl's_ ~ - ,.,. __ - __ 11: 17 17 17 j ?l 2a 2,.1 25 25 27 25 
. Hogs________ ____. en120 j \Hi Oli ! 110 I S-I: 72 84 8·1 8·J 1i i8 8'~ 

t::i
,j{YearJing stN'I'S ______ ._ ]2 18 18 IS i 2:3 i 27 :30 HO :33 30 t"':

Hogs_______ •• _____ . __ ao ! 'ti1l,1 I 84 ! 8·!. i 8·1 • 00 ,IS ·18 M 54 ·12 5,1 H 
I 

-{FCcder ('[\I\'cs,. _,.,._ ] 2 I 10 : 20 20 2;~ 23 26 20 i 2G I 2n 28 c
:) HOgR____ ... _. -? "J108 ' un i 84 84 ',"12 72 72 72 I GO I 5,1I~ 

t :>­
O{li'ccder cnl \'C:l _____ .. __ _ 15 20 20 I 20 25 i 25 80 30 I ao 3:3 32 a 

Hogs______ ._. ____ _ ~O(i , 72 72 . 72 4S : 48 ao 30 30 ;30 30 8 
7{BcCf cows. ___ .. ____ -•• 10 1:3 i HI ' H\ 21 2·1 2:1 2:3 2:3Hi IHogs_____ ,_ ,. __ ,. ___ .. _ _.. 1:3~ I 1.:32 ] 20 ! 120 , .120 , 120 120 120 1;32 1;32 132 S 
s{Dairy cows ______ ". ___ • 8 10 ' ]2 ; 14 : 10 10 18 18 18 18 t"l , Hogs__________________ _ 8 I g 

] 20 I 114 108 i 00 I 00 I 00 00 ao 00 I 90 no 

• • 
! 

• • 
I SOll1~ Y~'lrS b~twcl'l\ 1052 onl! 1907 nr~ omitted froll1 the trsule becn\ls~. the n11tnhcrs of H\'csto('k w011I<1I)(' the snme ~s In tile prcCNlinf,! )'cnr. 
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'J',AIlLE '27,-·-Nllmbclw ()f 1iWJs/o('/.: in rdtr·}'ncdh·(' lil'(,s/(}('''' s!l.~/tlIIS Ih(/t ('Ol/7d be ,mppo)'I('(1 by 1'{'vised cl'o}>plng 
jllaJlN, fm'm :J, by ?Jf'(lJ'8, I05;J.(j/ t 

Y I'II1'S nfL"!' ndoplioll of l'!'visNl plrUl· 
rJl 

Liyps(()('k Sy::Hl'lll '[ 'j @
I 2:1 .( :i fl 7 H n 
i 10 ! 1 L I o oI (1052) (H)5:!) (IU5,1) (1055) i (lOtill) I (1\)57) (1I)5H) {I05ll) I (IIHlll) tl Oll1) (lOn2) Z 

rJlJ 
I 

~'I XUI1I/Jer XIIII/ber ,YumiJor NIl:tl)(:.I~I· NI11l!b~"li Num/u')' XUIIII.IN N!t~I1II("~ II ,\'lIlJ1br1' 
M 

XI/IIl/)I'/' I' Number <: 
'1.·.(>~U'lillg ::;1;('['1';; o 1 ,I 1> . 1317 20 22 . 21 21 2:\ ~ 

I I-:lI DI1.lI'Y cows ... __ 5 fi 5 51 ,) [) 5 51 5 5 5 ....,
{ Hogs•• ,. ' 150 132 132 11:1 UO 1;,1 7S 72 i S,I S'I . S'I 

I I ~ 
JYPlll'ling stePf::> . 1 0 2 5 10 I 14 21 25 25 27 27 ' 2S 

2, ])/li!'Y eows •• ~ •.. .1 5 5 5 5~ il 5~ 5 5 f) ~51 5 tllI10gR--., . • 150 1:12 1211 no I HI 110 5,1 5·1 ,il 54 (10 

~ '3{Yelll'ling Ht(,(,I'" 'II Ii ~' 12 15 20 2a t 
j 

27 28 20 20 I' ao ~ • Hogs.... . 160 j3~ . 114 .102 no H,I 78 72 7H 78 S'l ~ o 
.1{Yt'lll'ling s{pers 7 \l • 1:\ 17 25 2\1 aa ;l<l :~(j all I :1'1 <:

Mllog'L___ • 150 12(i ; lOS 1 HI GO 5,1 12 :1Il :lli all I -18 t<' 
i I 

-{F!'edl'l' ('1\\\,(,1". 7 II II I III 22 20 :lO I :1I al ;12 ! aa ~ 
>-'ln Hogs, ,. HiO 1·1'1' IH2 I no 7S till liO i 54 5·1 (\0 I Oil 

r 
C{FeCfll'I' cnlv[·" 8 III 1:1 i 18 2(i an :W :Ill 87 1 as ~ ) 11 og:i. ... __ a·1 I'1·1,1 1:12 \)(i 1 78 i ,j·1 ·12 an 2·1 ; 2·1 80 , 3U § 
M{Beef COli'S -. -

. 
j 5 li 10 12 II 18 22 I 28 I 211 2n I 27, f ~ I Hogs... 150 150 150 1:~2 12n 12(\ 12(1 J 12li 120 120 I 144 m 

s{nail'Y l'IlWR. _. ·1 1\ ' 7 U 12 ]5 10 1 21 2\ 21 I 21
()f) f• lIog',--_ 150 1:12 i 1:32 ]20 lOS !Hl . I no UO 00 Oll 

0. 

1 Years JOO~-G7 nrc ol11l1l(l(\ rl'Ol11 1.11(\ tnhle h,'('onso tlll' llumh"rs or lIwhlo~k WOIlI<I h,· nil' hnllll' ns In IIJtl2, 
--I 

http:XUIIII.IN
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TABU·:) 28.-IY1Imbers Of livcstoeJ.· 'i.n alie1'llCltil'C liV(wtod~ sy8tell/8 thut cou7d be supported by reL'ised c1'opping C,Y! 

1)laIl8~ jal'ln J) b,y yeC/lw, l,cJ/i,!'(]/V 1 

r ,... 
Years Ilftl'l' adojltion of I'('vil:'ecl plHn·· ~ 

(')l~-~--~----- .-''. -----.. -.- -- .-.---- .-.--~- ...----- --- .___._______
Lh'l'~tock !ly~lem , ; ! I ' rI ~ ......2 ; 8 4 I i) li 7 S, 0 10 ] I . 13 , 15 

,- (1952) I (195:3) I (11)5·1) I(1055) I (195U) I (H)5i) (1\):)8) 1 (195!») i (lOGO) : (IOGJ) . (10(i2) !(10M) I (H)66) ~ 
! . ""! t::::-- ----- ---j---''';'- ----;- ------; ---+-----;~-.-~;---- -;---.--:--- -,-----1---1--­

. ';YLL1I!bCl": Numbcl' fNulIlbcr :.vu11lbl'r INU1l!bc-r j."umbtr ,Numbc/" ;Yllmbi'" !SulIIbcr' ."·umber' N1l1n/)cl'; Number/ N1t1llbe,. ~ 
i t::j 

ItDaIlTCows--- •. - .. , DI Di Di D :J I) ;); D; ;)' 0; 0, D 
j 

° 
~Hogs._. -. __ .' 180: IRG: 18(i I 11)2 1\)2 I\)2 ]i·\ 17·\ 174 ISO H12' IS0 162 Z 

JYe~lrlingsteel's-. ~i ~i lQ! ~i ~ 1~1 J~' l~! 1~_ l~j 291 l~l 22 ,... 

...... u 

2 Dairy cows. __ . __ - 5 5 5 [) [) .'i ;) \) " 5 5 5 i 5 
<::> 

Hogs.• __ . __ _. __ 

fYearling sL('{'l's_. \l 10 II o 10 14. 20 2a 2 '~ 21 2 21 ! 25 I-' 

to:>t ISO Ifill 180 18G ' IS(i 17,1 150 1-1·1 114 162 1:l 102 1:32 

8{ 't.'earling st"rI'S • 1..1 l·t lll, 1·\ 15 i III 24 2·1 2·.1 25 25 25 ' 25 
S 

HOg:L __ .. __ ISO ISO ISO i 180 204 204 J(iB 1(\8 ' 17.J 174 174. 17<1 j 174 m 
I 

4{ Yearling Bt('crs._ 18 i 18 1\) l7 IS 2·1 :ll :rl ao ao :l:! 30 i aa ~ Hogs.__ .• _ _ _ lGS ! 162 17..1 ] 74 ISO l:l2 1:32 1:32 1·1·\ 14·1 la2 150 132 
~ '" 

-{li'CCder caln's_ _ ._. lli , Hi 17 15 17 22 20 2(\ 20 2(1 a() , 27 21l oo Hogs_._ _. _ ISO I 1:jJ 7..1 ' 1.7'1 ISO 180 l()S 1;3(\ \50 Hi8 HI8 1·1·1 if32 15U 
>G{FcccJer clllv('s _••. _ IS oIS i 20 18 1\) 2tj :l2 :~2 ao ao :3:3 :n i aaI Hogs __ • _ _ '._ ](i2 1(;2 

I 
::t'15G i 102 IGS laS 120 120 lilS 1:38 120 138 120 H o 

~{Beef co\\"8. ... _. • 13 I;) 14 1·\ 14 j ]!') 17 21 2·1 2·\ 2·1 24 i 24/ Hogs._. -. - •. _I 216 21.0 21.11 21G 21(\ 1 2l!i 2](; 21(\ 222 222 21G t 222 ! 2]{\ ~ g
s{D:tiry eows. _. __ _ I 10 10 11, 1·1 U)III Il, H 17 18 18 IS 18 t':lHogs. ___ '.'" __ _ ISO ISO ISU : 192 j ISO I ] SO 2J(1 20cL ISH ISO Isn 186 lSGI 

1 SQlIl~ ),1'1'1'5 l)~L\I'Cen 10520nd iOu7 tire olllltl~d fmm tlw tnhl~ hC('Ull~1l tlll' II11ITlhrrs ufli\'PSlO('k nre lllp s:ttne OS In til(' pn·e.><11J1!! )·enr • 
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Capital Requirements 
Mol't' eapitn1 would be needed :for eOllsenatioll practices and addi­

lional ]jyestock jn a confielTatioll Byfitem of farming than for thc 
t'Ystem now used 011 the :farlll, The additional amounts needed (COI11-
Iltlred ~dth the 1!l':/-1-51 ;-:y~lelll J by FlU''; lU;'P ~llOwn for, cacl~ of ~he 
;j (,:1Se farms (l'able2U), "\ a lut's al'P Rho\\'11 Jor .J eontl'llstmg farmmg 
t'yRtE'JnS: Yeal'liu!! st CPt'S nlld hogs ( plan :~), Jwpf ('0\\'5 and hogs (plan 
,), and dairy ('ows n nd ]iOgS (p Ian :-:), The \'al ues nrc at H)5~ prices, 

• 

;\ fa I'll IPl' who tlp('ith'fi to ;;hiJt to a ('ollsPJ'\'adoll plan willllPpd from 
;-:p\'C'rnl hlllldt,(,(l, to s('\'PI'al t IWlI:-,aml (lollul'" inlllll'dial ply, TIl(' ('Oll­

sl'.l'vatioll pl!lll nl\(1 tItt' Ii\,p:-,toek Oil lh(' Jaml nt tIlt' t in\(' a plall is 
inBtitutE'd ,,'ollld af!'I>('!" tht> aIII 0 II lit oJ ,ull1itiollal enpilalnc!'Clt'(l. Plan 
:3 would ]'('CfuiJ'e lllOn" eapital to illitinip on allY of thc- fal'llls than 
(,jUWl' plan 7 OJ' plan K, 'flIP 11l1lOllll( of ('xt I'll l'apital )\(>('11(,11 t11(' .vpHI' 

a plnn .if) adoptl'd would nlll,!!p JI'Olll S,I-lG to :;;:1,1,1.0 (hI blp 2fl), '1'111' 
gl'pat.E'st amount oj' additionnl ('npital is 1I0t lll'('d('cl ill tl\!' initial ,nl1l', 
ho\\'erpl', That (illl!' \\'()Itld ('OIlW Oil tllPSP faJ'lI)~ ul'i \\'Pl'1l thl' sixth 
and lIinth ,\'E'n1' aft!'I' tl !,p\'i:;('d plan wu" J>PglllI. as l"ho\\'1l by !lIP italic' 
llumb('l';-; in taul(, :.m, EWII nrll'r 1:'1 ,\'Pur:.-. ('xI'ppl '{'OI' plan ~ Oil fnl'lIl 
:l. :frOnt ~1.1~,1 to 8,;.:)1:2 1l10l'p\\'ol1lel l)(' jl1\'psted iJ the consernltion 
plan \\'('1'(' ill ('(rloc't, Fe)]' piau S Oil 'f:ll'lll :t 1('ss ('tlJlital \I'mlld be' ill­
,'p::;tl'd nftl'l' tIl(' 11th \'Pal'. 

TlIt' tolnl Iloll-J'('nl:l's!a(p inY('slllll'llts n ftl'l' {'adl of dIP;" Ii "PRloe!;. 
plans amI a ('ash-gl'Hill plnn {]lInn D I tU'C' ('olllplptl'ly in ('1!'1'('f ll!'!' 
shoWIl in tahlt's :)1I and :l1, ('llpital l'l'quirenH'l1ts .rOl' all liwsto('k 
:-;YfitC'IllS \\'ould b(' hi!!ht'1' llll!ll'l' flH' l'OllSPl'\'utioll plnn than limIer ilH' 
psis! ing sysll'lll, SOil\[, () r Ihp j1I('I'pa:;p nmy 1)(' aU l'i\)utpd to higl'l'I' 

C'I'OJ! ('SP('I1Sl'B \"h(,ll -j'p)'tilizl'l' tinct (PI'l'tI('P:-- :11'(' llSl'd and adllitiolltll 

• 

rOl'H!!e is grown, But til(' !l'I'patp~t im't'l'tlsp i:, ass()('iatpd with lin'­
stoek. ('aulp IlIllst 1)(' bought to rO]lSUlllt' til(' Iar!!Pt' qnalliitips or 
foragp p1'ol11l(,pd llllcJPl' a l'on:;(,l'l'<ltio)l plan, Thp Inl'gpst toial in­
\'pstll1pnl. would Ill' Jot' n ::;,";';(PIlI 0'1' f~\J'llljlJO' thnt wOlIl(l im'III<1(' 1)(,(,1' 
('(l\I'S as thl' :fornp:p-I'oIlBlIliling Iinsto('k. ])psp i Ie Ihl' 1argl' ill \'C'st­
l11('nl. a \)C'C':I' ('ow and 11O!! ('olllhinaHon would ]'PtUI'll IltC'lolI'(,s{' 111'1 

IIH'OIlW of llllY liwsiock 'SYS!I'11! il1!'lmlpd in tlll' fitllCh', Till' 10w<'s( 
I'~lpifnl l'('<]lIil1-l11!'l1tS l1JHlpj, n C'OIlSPI'\'a{ioll pl:l11 would hI' fot' t\ I'ash­

.!!I'<l i 11 SYi't"PIll of fa nn ing, 
.\s (]H' capitnl ill"PStU1PlI( ill ]in:'!(J('k iU(')'PHSl':-o. I'i:;k IIIH,\" nlso il1-

l'I'paS(' IJp('HnSl' of cliangc-s ill ]>I'il'('s and tilC' I)()ssihilih' of a 10:':; '1'1'011\ 
dC'l'linillg pricC's, ;\. Ja1'llH'1' who hlly:-- fppcJp)' sipPI::; to 11:;(' font!!!' 

should not ollly ('slimaiP what it \\'il1 ('(),.;f him to [Jilt II\!' l\('(~PSStll'.r 
IHlIlll(ls 01' gain nn 111('111 hili nl:-,o wlntl It(' will [,(,(,Pin' fot' fllPlll.lf 
his eRI'illlal:l'~ un' \\'t'(JIlg 1](' may I'paliz(' a lo;-:s rMhl'l' (hall It Jll'Ofit. 
J fe hag 110 l'l'linble way (rf tl'Stillg-ltis (>stima{ps, aJ\(1 till' pl'il'rs hE' pays 
as :"('11 afi thosC' Ill' l'('<,pi ,'p;.t Illny change' (>oll::;i(Ie'l':ll)I,r ill thl' 're'('(ling 
perIOd, 

TheH!' ntIul'S indicatp (lIP ill!J)()J'hu\<'(' of I'I'p(lit ill !!ptting l:OlhPI'­
YlltiOIl plans establislwd lind kl'Ppillg ["]1(>111 :fllml'iolliJ1g, '.I'll(' l'equil'(,­
Il\pnls nr(' larW'Bt WllPll tll(' plall includC's lins{o('k, Capital is lll'P<1p(] 
imllle<IinfC'ly alHl Jot' a ]'('la(i\'('ly long pPt'iod of ~'P:lI'B, ::\Inxinllll11 1'('­

qllil'Pllwnh:; lIslIally O('elll' it fpw ,"l"llI'S 11"1'1:(,1' a plan iR originalp(L Xot 
()nl~' ifi 1(l1l!!-lpl'1l1 l'l'Nlit I1P('(1<'<I, hut nddil iOllnl c'Iw1il l'hould JJP <lyail­
n bl(' :from 'yea I' fn yC'a l' \\'11('11 lll'rdl'el. 
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T.\lIL}~ 2D.-Additional rapitall'equil'cmellts 0.11 .Ilea,'.\' /01' revised 8yste7llR of /ltl'lning /01' S 7>Za.ns, J -repl'esenta.tive 1-3 
fGl'ms, 1,952 pl'ir-cs 1 trJ 

0. 
"-~--.........-...~-

~ Pl:ln 3, fnl'll1- HPlan 7, Jarm--Years after adoption of Plan 8, f!trm- 0. 
revised phl11 , ~ 

:3 1 ttlI 
I 

. I2 2 3 2 3--------·-------j------i-------.. --. § 
t<j D~llaTs I Dollar.~ Dollars Dollars t?;1L ____________ .__ __ J ,3,'146 I Dollars DO;l!~:-) - Dollar!!.. --7)ol/or:--1 Dollars_

], 622 1-32,838 ],447 H2____________________ _' 3,000 i 1,162 I 2, 12B ,- 1,416 '146 j 9,4
3_____________ .__ 2,755 I 2,08.1 2, (l72 2, 002 J, B14 I 2,402 1,772 530 I 703 Z 
4___________ • ______ • --I 3,320 i 2, :347 2, G·IS 2,637 2, 356 _ 2, 477 1, 059 626 I 724 .....

3,055 2,57(l I 4,027 t ..... 
2, 651 t 2, 20G 2, ~~6 !. 863 I 503 C>

5________ . __ -- ______ .J B,3S1 j ~ 
8,422 ' a, :319 I6______________________ I' 3, I 3,745 I

2BS 4,0:3:3 .. B,0·j9 I, ?~'J . 2, ~~31 I, ~'IO r 181 
~ 

7 - _____________ • _.• __ •• _ 3. 206 4, 062 3,46:3 I 4,091 ] .100 2, OlD 1,/42 ~632'1,0.11 ; 3,4S9 _S. - - ___ • _ _ _ _. ____ • __ J 8, 577 . ~,71~ . ~ 133 2, 282 i 2, 325 2, 491 6124,048 f a, 218 . ~ .?, $12" ! 6,76,Q 3, l!)8 ; 8,435 i 2,828 I9____ _ I 963 
t:;10 -. -. __ .- 3, B06 I 3,95.1 :{,200 .1. 79·1 6.030 I t=J 

4, on 2, !)28 
S,8n 3,1-16 i 2. 683 I, 028 I'd3,440 I 4,512 G. ]82 j 3, 6053,110 2,858 I 2,58·t fill ;3B, 016 2, 657 .1,2aOg=======:::===:=::=-~- O,Oa7 I a,2S·1 2,500 I 2,439"'-- .... _- 2, 423 3,771 2 a86 2'.103,9·1.8 5, S92 i 3,013 2,280 . 2,294, o

13__________________ _ -31 "'J
1 I2,202 I :3,626 2, 115 ' 3,6(j6 : 5, (47)1 

2,702 )
1,081 I 3, 354 I, s,~a 3, 384 : 5, 602 

1,901 ; 2, ]49 I -303 g; 
2,520 I 1,702 I 2, 00.1 P:l16___________________ _ 3,083 -57<1 Hig:=:::===============::: 1,660 I 1,572 - a, 102 1 5,457 2. 100 J,8501, BSO 2,S12 1,41a/ -845 0. 
1,02S ! 1, ]24 1, 714 1~_~3~_lJ___2._8_20_'__5_,3_1_2...;;1___ -1,116 

~----- ~ 
I Shows lhe totnl nddfUonnl cupltnl requirements each yenr frOm 1952·1l7 thell would apply to the fnrm If n ron~('rYntl()n plnn wera nrloptNI In 1052. A chnrge for buildings Cland machinery 15 Included In the estimate. P:l 

t?;1 

.. 
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TABLE 30.-0apital 1'eqUJirements t01' 1944-511)lan and 'When specified lat'n/, plans are fully estabZished, fal"!n 3, 195~ 
pl'ices 

r:/lo 
~Plan-

Item .-.----~-.-:----
o 

----~-........-,.--~-- '--"'- o 
() I Z

1 2 a .J 5 o 7 s r:/l
t::l 

~"'-_ .--.~ --~.-.-.... -..-. ~-[------.----..-.------... -.- ..~~--~... '--.-"- ~--. "--i i:"I f j I ' . . i <: po.1944-51 cropping.plan: J~ollarf J~?l~ (IrS I Dollll1's I Dol~a1'8 I J~ol~ar8 \: 1~ol~f!8 l)oll(~r~ 1D.0llar~ ID~llar~ 8I 

Cropexpenses-. ___ •..• ___ ~ __ ... _.. _. d,33D o,340 I 3,200 I 3,~SS [a,a.,.!!) 3,.;/00 a,2.3n. 3,/tOl j 3,0/7
Land taxes _____ .. ~ _ _ _.. .. .. .. ... __ _ _ _ _ a06 !

I. 

300 300 300 306 aon 300 ! 300 I 300 8 zLivestockexpensN;3. ___ .•... _. __________ j 2,425' 2,a55 2,SaS! 2,181 2,,1]8 2,51)5. 2,52\)1 2'550.1-"·-----
Additional buildings 1________ • ___ ..... __ 35 i 3U : 30 40 :31 28 , 05 : 34 -------- > 
Fences4_. ____ • __ .. _____ .. _~ • ___ .••..• ___ ) 114 \ ll·lt ]].1 ( 11-1 . ]14 11·1 \ 114 ! 114 , IS Z 

t:lValueofbrecdingstock________________ ._ 2,001 2,011! 1,700 I 1,005 i 1,700 ],555' 5,SI'l, 4,2l0 :.,,-----

Feeder cattlc_________ •... _______ .. __ 1, ·119 1,622. 2,838 I a. ,140 i 2,212 2,5\)5 i-· -. "--I" .----+------­

~ 
Total capital, except machinery·... .•. 110,293.,,! !~ 38~CiO:.801_ ri.O:,0!·~_L9~~-~[~"~2:~~!. ~l, 81~J_:.o,_3_~:'1 3,991 ~ 

<:Con;;ervation cropping plan: 1· I I 1 I , I t::l
Crop ex~eIlses 2___________________ ••• _J 3, ?SO 1 3, ?sq I 3, :'5S0 3, ?SO; :~, ?!1S i 8, ?n~ I 8,5(\2! 3, yon i 4, .]4~ 
Land taxes ________ .. ---------- .. --------1 3.06 ,~O(j I .306 ,~06 I .300 I . ,~OG I 3.oG I .30(1 I 30(1
~ive~~ock exp~n~es \ ___________ .___ _____ 2,3:20 2, O~? 2, ;nn I, !)7.1; 2,43'! 2, o~a It 2, oa~ j 2, G~? - .• - ... ­
.\ddltJonal bUlldlllgs _____________ • _..... - -1 0.0 ( 1 70 80 \ 20 I .H 10.3 (.l I. ---. . ~ 
J~enccs 1_________________________________ 114 114 j 11·1 114 j 114 . 114 " 11<1 114 ~ lS I'di 

\'alue of breeding stock _______ - __________ , 2,503 2, :~on: 1,455 1,1O'1! 1, :305; 1,00a 8,930 i 5,80a!____ .... ~ 

Fceder cattle____________________________ l ·1, .054 I 5,OG7 I 5, .067 G,6S!). 4,276 I 5,037 1___ .... '-0 _____. -------- r; 
~ 

Total capital, except machinery 5____ • ____:-~2, iO·t 113,20°: 12,605 la, 5.JiTll,""752r11.800115, a47!12,5:H I 4,180 Q
• . I . r:/l 

• Yenrly average cost. 

: Includes machinery npkeep and $11 yearly tcrmco cost. 

I Cash.graln plan. 

11\152 mnchlnery Investment wos ~'.325. 
, Inclndes protein feed, vctcrlnary expense. equlplllent, and building IIflke~fl. 

~ 
1--' 



~ 
TABT"E 31.-0apital I'Nlui1Y'mellt8 fm' 10-1//-"......'1 plan aHel 1(' lten sperijiecl /cmn plrl1lR ct7'e flllly establis/ied, farms 1 and b.J 

(3, 195'2 7)7'iN'S ..., 
t;J 

Plan 
Item ~ 

3 ·1 1) U 7 S 1)1 ~ 
~_i_,--------

i:lj
,-, 

Farm 1: 
1\)44-51 cropping plnn: J)ol/al'.~ J)oll<lr.~ Dollars ])ollars j Dollars Dollar.~ : J)ollar.~

Crop and livestock ('x]1<)!l:;(' ~. ..J, G5:~ 4, GOi ,1,702 4, (131) 4, i27 4, 79S I 2, 735 E 
Livestock investment-. 2, 5G8 2 i21. 2, 31)0 2,52:{ 3, 000 ..!:.5 J!lj. ________ _ ~ 

'l'otal capital, exc!'])t mtlchinpry 3 __ 7,221 7,O!l2 "IG2 i,817 7,317 ! 2,735 .... 
",,::, __ v_~~!";; .... 

0>Conservation cropping plan: 1 t.:> 
Crop and livestock expens£' ' •• , ·1, :{40 i ·1.2SS '1,12:i: 4,713 , a,27G
Livestock im'pstmcnt __ , " .. 5,7UO • 4,5S0 5,IS5' 7, \)2!l I .. _____ _ ~I 

rn'l'otal capital, pxccpt ll1Mhiup!'Y I. _. , , IO,lOO S, SUS 3,276 
.;~.:.-:."!;-:::--,--:--~,--':'"'.:':"':;.::"'.;-;:;...-~~-~';'.::;;.:;c:~::- ::""'--~ 

Farm 2: ~ 
] \)4,4-5] cropping plan: l'tI 

!'3Crop and livestock expC'l\:ic "__ 4, ;3U2 '1, ·Jl·1 ·I,a:n ·1, ·1\)0 I ..J, 55~ ,. ~ 718 
Livestock invP!'tmf'nt-., 2t i7a 2, 'IS·I 2, U28 :~t 5:32 j 2, GI0 _ o 

>'!j 

Total capital, excrpt machinery -._ I, 1:35 U, 8!lS 0, OG5 8, 022 7,lG·I'"T'--2,718 > 
"="'''''''''''',=''-== l:d 

o 
Conservation cropping plan: 

Crop :mcllh't'!;tock expense 2._ 'I, .3:30 ..J, Hii 4, USi 4,327 ·1, OtH 5, LOI i 3, 353 
Live~tock jlwe~tmcnL•• ___ .. _ (I, iSB i , !l13 5,418 (1,101 n,OO!i 5, 86,1 I _______ _ 

. '"j ,.,__1__.__-

Total eapitnl, C'xcept mnchinel'Y ~ __ 11,31B 12, 070 ! 1~ 105 10, ·128 1:3, :liO .10. \lG5 I 3,358 
-------_." . __.~'.' ---_. t'l 

_,,-"I .. 

~---.. 
1 Cnsh'lU1\ln plan. , 1052 machInery In\'estment wus $:1,5H.
• Includes relll est ute [!lxes. , tD52 IIl11clllncr)'lnwstlllcnL wus $4,;00. 

It .. €• 

i 
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Technicians who plan conservation systE'Il1S shou1c1 J'c('ogn.izE' t11(' 
effects of yurious plans on Ole additional eupitul inyoh'ec1 at the timl' 
the plan is started and :1'01' many years lnll'l'. ThE'.\' shouJd also real­
ize that the additional risk i11Yo1\-ed may br a strong ([ptP]'Ill inant in 
getting a plan ac(,ppted by farmer:::. ThosE' who nrr :::hol't on enpitnl 
or who haye what they consid('l' J1}O]'(> pro/Hah](' n1t(,I'nntin'o: \\'ill 110t 
accept a plan unl('ss credit i,: anlililbl(' for it-. Th(' ('I'edit must lw 
anlilable for a p('rioc1 in heping with tlw u(1clitionul {'apilnl I'pquired 
and the additional l'evrnu(, :fortlwollling 01'(>1' time. 

Net Income 

• 

EYen though iu('omc -from a COlls(>ITatioll Sy;-;t(,1lI oJ i'nl'lll ill!! HlUY 

lwerage more than thn t from tlIP pres('nt s~';jell1 O\'PI' n n IllllbPl' 0'1' 
years. the sequence of net i}1com(> and expenditure:.: ill flIr first lOr\'­
('rlll years is more imnol'tant to a large llulllhrr of :J',l1'lllPI'S, D(ws Hrt 
i11c01ile imll1edi:lte]~' jl1mp a!Jo\'(' the'l('\'('] of tIIP p!'(':<ent plan ~ Doc;:: 
it faU below ::mc1 tll!?J1 gradually i11(']'('a~(' ahoy(' Ihp pr(,:->P!lt lrwJ I 
How many years are requirr<1 before income lllHl('l' ~l cons(']'Yation 
plan is greater than income umler tlw pl'r:-'ent sy!"I('1ll oj: fal'ming? 
These questions. and the. lack 01' infol'mation with "'hich to an:-:\yE'l' 
them, are 'what i::: keeping many low-income nnd. lo\\'-{'a pita1 In I'l11er:-: 
"from adopting soil eonsrl'\'ing !'ystrl1w of Jarllling, Snch illJ'Ol'l11n­
tion i!' also needed for Soil Consl']Tatioll Srl'vi('e plallning. ~\gl'i('ul­
tUl'lll COllsernltion Program puyment;::. and loans oJ credit institl1­
tions, From the yjewpoint 01' farm planning, a {"rclInician ma," need 
to consider a1tel'natiw plani' and f-;rlert 01' l'P('omJllc]Hl thp OJlP that 
minimizes sacrifices in ineome ill the (11':::t Jew yp~u". From the yiew­
point of ,AC'PS. pay))]('nts for pnl'til'ulul' Pl'iH'ti('(~;; !lln~' nerd to be 
made continuollsly for a :few years, l'uflH'l' than a;:: a sing'](' Jl1mp-Slim 
paylMnt at tIl(' outset. to h(']p bl'idgp flIP in('Ol[W In,!!. F.illnll,\'. a 
ere<lit program j)l.'o\'ic1ed :for a i'm'mp), who it' :-:hi:ftillJ! to a ('OI\':P]'VI1­
tion plan lllay 1l('(>(1 to he ulTlIngp(l O\YI' ~pYe\'a] ~'pn\';:; ':0 that fund::: 
are available us inwstnH'ut:-: in lin':,uwk, building,:. ~()i1 prndi('('':, nnc1 
other items urii' llt~li'(lrc1. Hl'\lll,nl1C'n(" ~clll'<111lt'" ShOllJI1 bl' :I1'I'U nged 
OV£;,1' a long T>priod so that the.\' wou]d Jlot aJ1'pci' li\'ing :-:tnnd:u'(ls too 
greatly ill l11r first -1'('\\' ~'paI'S wlwll ilH'OIlH'l' d('('linl', 

IJl order to learll what eJWl1!!PS OC'C'lll' ill the first few yeHrs after 
adoption of a consPl'ynt.ioll progl'ilnt. ypar-by-year l'equeJlcesof pro­
duction, gross income. ('OS(S. anc1net incollH's \\'e1'(, ('omputed for each 
of the three farms, These (btu, \wre compnted j'Ol' (,[teh of the al­
ternative conservation plans. ex('ept when sulIlci('nt feed was not 
available for the partiC'ulnr ki11d of ]iwstoc-k. Computations were 
made with prices extended into the iutul'r at thp J952 lewL and with 
prices declining from the 1052 1e\'e] to H len] equal to 225 pel'eent 
of 1910-14 by 1968 and then remaining <It that ]en~] for the next sey­
eral years. Most of the computations ",pre macle on the a~sumption 
of constant. soil productiyity with the present :-;,Yste1l1s of fanning, 
Som~ comparisons made, howen'l'. nSRUlJle a eontinuolls decline in 
productivity with exten!'ioll of the pJaUR no\\' follo,red on the farllls, 
Both procedures are realistic: some fm'lll('l'S who control el'osionfa:irly 
well can maintain anllual production by using fertilizer; other farms 

• 
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.are cropped so heavily and erosion is so great that continuation of 
existing systems wouJd result in a decline in productivity. 

Constant Prices and Productivity 

Under each of the plans considered for each farm, the immediate 
effect of shi:i'til)g to tL soil conseLTation plan is to reduce income in 
the lu-st several years. This drop in income tends to parallel the 
drop in production that occurs when a soil conserration plan is first 
put into effect. ..:\..s production of forage eyentually increasE's, Jive­
stock numbers can he incrE'l'lsed and inl'ome then illCl'elU;(,s. The 

With Steady Prices 

PROJECTED NET INCOME, FARM 1 
$ THOUS. IPLAN 3 PLAN 7

i •Actual ... -_ ...... -',-__ J 6 _ 
,,'" Actual j ~ Actual 
-] / ' 

/ 

PLAN 9 

FARM PLAN 

1944-51 
___ Revised • 

~~~~~~~~~o~~~~~~~~~ 
o 8 12 16 0 4 8 12 16 

YEARS* 
·"FrcR. .aoO,.now OF R£Vtrto ,..tRw "L.tH 

IfSJ "RICes 

FIGURE 5.-Farm 1: Projected annual net income and discounted annual net 
tn('ome for plans:3, 7, 8, and V lit 1!)52.prices. 



-----

SOIL CONSERVA'l.'ION A.l'm IMPROVEMENT PHACTICES 65 

length of time hefore income. from tt soil conservation p1an would 
equal or exceed income from the plan ill 1051 'will yalj' among farms, 
the livestock combinations usecl, and the speeds with which the plan
is put into effect. 

Figures 5 to '7 show the sequence of both projected anllual net in­
comes and discOlUlted annual net incomes ttt 1052 prices from the 
1944-51 system and 4 re,-isec1 Sy::;t(>l1lS of farming on each of the 3 
farms. rlhe, 4 reyisecl sy~t(>ms :1'01' 'which income ligures are charted 
are plan ;3 (yearling steers wintered, pastured, and fed out in dry 
lot and hogs), plan '7 (beef ('0"-$ and hogs), plan 8 (dairy cows and 
hogs): and plan U (cash-grain). 

With Steady Prices 

• 
PROJECTED NET INCOME, FARM 2 

.-----------$ 	THOUS.-----------, 
PLAN 3 	 PLAN 7 

~-----­,-', , 6 

"" "Actual Actual ,------ ­' .. -, ,/ 	 \ , " 

PLAN 9 
,-- .,-------­,, 

FARM PLAN '- Actual
I 	 6 

1944-51I, I 	 - - - Revised 
, 
'-, 

4 

1--I-..L....J......J.-L.....L......L~L.......L....I......I-..L....J......J._L.o·l-l-~~~.....L1.:::::r:::J~~r:=I 


o 	 4 8 12 16 0 4 8 12 16 
YEARS * 

• .AFTeR AcoprlON OF ReV_SEO FAR'" PL,I.", 

U.1. OEP"RTMEJH QF AGJtICU'.TIJRE 

FIGCHE 6.-Farm 2: Projected annual .net i.ucoUle und discounted annual net 
income for pluns a, 7, 8, und 9 at 1952 prices. 

http:1--I-..L....J......J.-L.....L......L~L.......L....I......I-..L....J......J._L.o�l-l-~~~.....L1
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Xonrli8coul/ted.-llow long would it tak", aD",r adoption of each 
of the V conservation plans for the nondiscounted net income from 
the farm to exeeed that of th",. present plan ~ These data may be 
found ill table :32. The shorte:::t time would be 4 years for plan 5 on 
farm 1. In most other iJlstanees, it ·woll)cl take;) to 7 years for the 
conservation plan t.o return a higher net income. ,Vhen enough time 
has elapsed :1'01' a compJete reorganization of the farm and for the 
yield-increasing el1'ect of the impro,ed rotatjons and soil management 
practices to be realizeel, n, dniry and hog .Jystem of farming returns 
the highe~t net, income of any plan considered in this stueLy. Plan 

With Steady Prices 

PROJECTED NET INCOME, FARM 3 
-$ THOUS.PLAN 3 PLAN 7I •Actual 

'\ ,Actual, ~' \ ,- ..... 
, \ I ' 

Actual FARM PLAN8......... __ 1944_51 


--- Revised 

6 
Actual 

I, 
I , 

o 4 12 16 

FIOeJlE 7.-Farlll ::3: Projected annuul net income and diseounteu annual net 
income for plans :3, 7 •. '-'. alllI !J tl t :Wi"i:! priees. 
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TABLE 32.-Nu/lnber of years after adoption of soil conservation plans 
wntil net incomes emceed net incomes 'unde?' 1.944--51 plan.<J, 1951)3 
pl'iee8 

Farm 3 
~ ~~i--------r----

Yew's Year8 Years 
L .. (l) <ll G 
2... ___ .. _... <I) <I) 7 
:3 ..• ,_ 5 5 G
4..__ 7 G 7
5.___ . I 

I)- (i. - - .. - - - i .J I6___ 
.-.- --I

I 8' 5 I7____ _ (") I 8 R8 ______ . _ _.__ ·'1_ 5, { 
D_~_. ___________________ _ .-- .. -....~- .... -~ ~;(2) I () 

_________________1.___ ._____ .~:..... 

I Plans are not used because inSUInCiCllt feed wus uvuilable with tlte present cropplJ)g plnll. 

'Would not equal net incollle of present plan In 16 years 


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

The number of years until net income under the conservation plan 
would exceed that of the current plan is not so important as the year 
jn which annual incomes accumulated under one plan would exceed 
the incomes accumulated under another plan. Annual net income 
under the conservation plan will usually exceed annual income of the 
current plan several years before t1Ie accumulated income under the 
conservation plan will exceed tl1C nccumulated income of tIle present 
farming system. For example. compared with an existing plan that 
returns $4,000 a year, a cOllsernltion plan that will return incomes of 
$2,000 a year for 5 yenrs aml then jump to $5,000 each year thereafter 
would return a greater income in the sixth year but the sums of the 
incomes would not be as much until the 15th year. Table 33 shows 
the number of years before the accumulated total net incomes under 
the conseJ'Vution plans will equal those under the current plans. 

The shortest period would be 5 years for plan 6 on farm 1. This 
is an important obstacle to adoption of conservation plans. l.{l\.ny 
farmers call1ot change to a plan that willl'etm:n a smaller accumulated 
income for a lO-year period. A beginning farmer is pressed to get 
income enough to live on and to strengthen his equity m the farm so 
he will not go bankrupt if a bad year or two comes along. Even a 
cash-grain conservlttion plltn (plan 9)-the one thilt would l'equire 
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 smaHer annual volume of 
business and the smaller annual incomes. 

http:l.{l\.ny
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TABLE 33.-N~tmber of years after adoption of soil conservation plans 
until acmtm~date(l incomes emceed acmt1n1tZated incomes ~tnder 
194-4--51 plans, 1952 prices 

Plan Farm 1 Farm 2 Farm 3 

Yew's Years1 ______________________________________ _ (1) 102 ______________________________________ _ 
3 ______________________________________ _ (1) 13 
4-_____________________________________ _ 9 8 11 
5______________________________________ _ 14 11 13 
5 ______________________________________ _ 7 7 11 

5 9 12 
(2) (2)

1 ___ -----------------------------------­8 ______________________________________ _ 
9 9 119 _______________________________________ 1 

15 12 

1 Plans nro not used because insuflicient feed WIlS availablo with present cropping plan. • 
'Woulei not equnillet incomo of present plan in 16 years. 

DiscO'Ltnted at Five Rates.-Farmers must base thei:t· decisions in 
regard to future costs anclreturns on present conditions. Decisions 
are made currently even thoug'h 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 ltn invest­
ment thltt will return ClUTent income. For example, It farmer can 
invest an amount in hogs that will return $1,000, or 10 percent, in a 
year, ancl he can reinvest in hogs eltch year with an ltnnultl return. 
Or he cltn invest the same mnount in It consel'vlttion plan which, ltt the 
end of. 10 yeltrs, willretul'll $1,500 a year. W1uch investment is bet­
ter ~ To ltl1swer tlus quest.ion, he must compute the present value of 
the $1,500 that 'will be forthcoming in 10 yeltrs. It is the amount 
wluch if invested today at 10 percent 'will grow to $1,500 in 10 yeltrs, 
if it is reinvested at 10 percent for each of the 10 yeal's.27 Hence, 
$1,500 forthcoming in 10 years is worth no more than $578 from an 
investment that returns income in the present yea,r. If the farmer 
can earn only 5 rather than 10 percent, the $1,500 forthcoming in 10 _ 
years is worth $920 today. Olearly, then, the value of future income 
from conservation investments depends on the amount of cltpitltl a 
farmer has and the return he ellll obtain from it if he invests in other 
parts of Ius farm business. .If his capitltl is limited and he can invest 
in short-run enterprises snch as fertilizer or hogs ltud earn 25 percent, 

07 The formula for determining the present value (V) of a future income is 

V=(l~')n' in which V is the present value, I is the income of the future, ,. is 

the interest or returns rate, ancl n is the number of years. 
1l=1 

VIThe present value of incomes over a series of years, 1 to 'i, is V=~ 
(l+r)-£' 

n=i 

in which ~ rf;!fers to sum and -i refers to the particular year. 

http:yeal's.27
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future incomes from conservation have very little present value. But 
if he has a large amount o:f ca,pita.l and he can earn only 5 percent on 
hogs or fertilizer, future incomes fro111, conservation investments will 
be worth more today. 

.. 

As the discount rates that farmers nse may differ, those usecl :in t1~e 
study reported here 'were 5, 10, 15, 20, and 30 percent. .A. farmer's 
discount rate may clutnge as his capital position changes, or as pr~sent 
returns from cn.pitnJ invested in his own business change. .A farmer 
"\vho has ample capital to illvest in his farm business mtiy nse a 5-pm:­
cent discount rate, because 5 percent is the best ill\'estment oppor­
tunity twailable to him ,yitI) in or outside his business. If the im­
mediate effect of n, soil conseLTation plan is to reduce income, fL young 
farmer with limited capitnI may find it unprolitable to a.clopt such 
a plan. However, as he accumulates additional capital he may find 
that the last unit of added capitaI produces lower returns. As he 
receives lower 1'etul'lls on additional capital he tliscouuts the future 
1ess severely, u.nd it 111[\'1 tlwn beeome profihlble to adopt II soil conser­
vation plan. This may explain why many lO'Y-lucome farmers are 
reluctant to adopt soil conservation plans. 

If sojl conservation farming systems produced mol'£' income from 
the beginning, more fll1:mel's "\voulcl adopt theul. If ,yays can be 
found to hold "income drops)) to a minimum when a soil conserv,ltion 
plan is adopted, cOl1serration will become ldtmcti\-e to more farm­
ers. Discounting future income (loes not ehal1f!e the time it takes for 
a soil conservu.tion system to produce a higlH'r annual income than 
the present method of farming. But how heayiJy the future is dis­
counted affects the length of time it will take before total accumu­
lated income in terms of the present will be higlH'r under a, consena­
tion plan. Lessen.ing the drop ill income the first few years uuder a 
conselTation plan also helps to reduce the time required for total 
annual income under the conservation plan to equ:tl total annual in­
come under the present plan. 

How long it will be before accumulated discounted net income 
under conservation systems of farming exceeds aecllmulnJed dis­
counted net income wider the present plfLllS is shown (tallle 34). At 
a discount rate 0:1' ] 1) percent, 13 years '\"QuId be llpecled for plans 3 
and 8 on farm 1. The time would be f) yeal'S for plan 3 and 13 years 
for pla.n 8 on farm 2. On :farm 3 at. a discount. mtl' of 15 percent, it 
would be Hi years before accumulated discounted net income under 
consel'\Tation would exceed that under the present plan. This is also 
true of plan 7 on each ffU'!11 for all diseoullt rates and for plan I) 011 

each fa.rm for all disconnt rates, except 5 percent on farlll 3 "'hich 
would require 13 years. ,Vith a discounting" rate of 20 percent, 1'e­
turns from a cash~grnin cOm;el'Ytltion system woul(llleYer be so high 
as those from the present system. ,Vith intermediate discount l"tltes, 
a, cash-grain system has an advantage in that it allows greater returns 
over time and its capital requil'em('nts are llO!' so gL"en.t as f'hosc for the 
livestock conservation systems. . 

The time required for each plan will increase as the discOlUlt rate 
ll1creases. In general, plans 3, 5, and 8 are the most £u.vored when 
future ;l'etUl'llS from cOI1Sel'Vlltion are discounted. 
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TAur~}J ;)±.-.Ywnver of yea1's needed aftel' adoption of conse1'vation 
fm'm.,ing l)lwP! 'until aCCll'lI1Jtd(~ted discOltnted net inC01nes exceed ac­
('umulated di,~rollllf('d llPt iJ1G07nP8 wIde)' 7944-51 7)la71.'1~ 1.9512 7wiee8 

FAR~[ 1 
---------~ 

Dj"collllt PJan~' . 

rate 
 _. __'"_-t."" • ...........,, __ . __ 
 .- ­ ----~--~----. 

(pp['C'('nt) 
:) -I 5 (j I 8 9 

~.---", ..... ....-- ~.- ~ -~.- ..-----~----

}-f((I'N } "I'(u., r('ar.' }-(,(trs }-e(( r~ rear" }-ears
XOIlC ____ n 1,1. I Iii (ll \J (1)
5__ 10 (1) 'j (I) (1) ]0 (1)
10_____ • il) (1)II X tl} 11 (I)
15 ___ (I, (I, (1) (1)13 U 13 
20._ IIi (1/ 10 II) 11.1 (I) (1) 
:W. tlJ (II 1'1 (II (1/ (I) (1) 

1".\ lUI 2 

XOU(' X II I \) (I) IJ 15 
ii. _. S 12 X \l ('I 10 VII.() __ I (1) (1)II I·t S 10 11 
15__ I) II) \J 12 (I) 1:3 (I) 

2() 11 (I) 10 14 (I) (I) (1! 
(I) (1) (I):~o tI I t I I 1·.1 (I)- J 

I i 
FAn~[ a 

Xoue _ II l:{ II 12 (1) 11 125___ . 12 Iii 12 1;) (I) 13 1:3 
10._ I·J. III l-J (') (' ) (ll (1) 
15_ i (' ) (I) t1) (1) (1) (1) {'l 
20._ (1) I'l til (Ii (I) (1) (1) 
:lO -,.. (II 1'1 tlJ tl,l (I) (1) {Il-

: Woulclnut cqualn,>t inrom(' of 19-14.. 51 systt'lll In 16 Y('!lrs, 

Constant Prices and Declining Productivity 

A consernltion cash-grain system would never give as grea.t a n011­
di:;;colmted net. income as the present system on flu'm 1 lUlder assump­
tions of constant productidty. But a decline of 1 percent a. year in 
productivity under the existing system would cause returns under the 
cOl1sermtion system to bl.'eomc greater in 'I years (fig. 8). ,Vith pro­
ductiTitv deeli ninu' at ~ Pl'l'(·(\llt. (i real'::; w()ul<l be .Ill'f.'ded: aLld wi th 
Pl'OdllCt:1Yity decli11.ing at 3 percl'nt,'5 years would be required. 'When 
future incomes tu'e cllscounted to give their 1944-51 va.1ues in terms of 
opportunity inwstment returlls, i.ncome under the revised system 
,yo~lld exceed that un~er tl~e existing .system for discolmt l:a~es as hi~h 
as :W percent. PIrm!, wll1ch, assul1ung constant productIVIty, WOUld 
never return as much as the existing pJn.n, gives a higher return when 
declining producti "ity is assumed for the existing plan. It would 
take about 6 years for income to he greater uncler reyised plan '( and 

.i
:; 

-'• 
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·... 
Wit" Declining Yields 

PROJECTED NET INCOME, FARM 1 
ACTUAL 

.------P-L-A-N-7--- $ THOUS. ------------, 
FARM PLAN PLAN 9 

- 1944-51 with 
declining productivity 

Actual -.-- Revised 

/' 

~~~~~4 
Actual 
/

2~~~;:C:3 
~~~~~~~~~~~o~~~~~~~~~~~ 

DISCOUNTED (2 '70 declining yields) 
8PLAN 7 PLAN 9 

Actual 6 

I 
10% 4 

Actual 

2 

0 
0 4 8 12 16 0 4 8 12 16. . ~ YEARs* 

u. ), Ot;.PA,AlAoiE/'iT Of ,lGRICUUUA t H£G. H t 10 1_76~ AGRICULTUIi: AL RESEARCH SERVICE 

l·'IGClUi: S.-·l·'arlll 1: A. Annual uer income fOI' l!H4-51 farm plan with yieldH 
declining lit 1, 2, and 3 vercent :Ulc! fOI' l'evised plans 7 and \); B, discounted 
Ilnnual llet income for 10'14-51 flll'll1 plan with ~'iclds decliniu;r 2 pel'cc'nt and 
for pill us 7 and O. 

even with c1iscOtmt rates 1I.l-; high llS :2.0 pel'C'ent it ·would exceed that of 
the 1944--51 plan, Similar differences exist for farms 2 and 3. 

Although, eyen without !ig~u'ing (L decline in productiyity, income 
from conservation plans would eventually exceec1 that ot the existing 
plan, the difference is ac('.entuated with assumptions of falling yields 
uncleI' exten<;ion of the exploitiye farming system. Under declining 
proclucti\'ity, incomes from plilllS '( anc1 Q would exceec1 those of the 
existing plan with discount mtes up to 30 percent. Limits on profit­
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ability existed at 15 to 20 percent discount ratio ",hen constant pro­
ductivity was assumed for the existing plan. '. 

Declining Prices 

If prices decline after a COllSel'YRtion plan is fldopted, a longer period 
of time uncler the new system is reqnired on :farm 1 for income to 
exceed that of the old system (fig. ~)). This holds true also on farms 
:2 ancl 3. Assuming" constant produetiyity under the present system, 
the first year in which plan:l would gi\'c a greater return on Jar))) 1 is 
extended from 5 to T years lUlIl for plan rj :/'t'0l1l S to 11 years. This 

With Declining Prices 

PROJECTED NET INCOME, FARM 1 

PLAN 7 

..)6 
Actual ' 

/ \ ..... ----...... --J'" '--------i, 4 

PLAN 8 PLt\N 9 
" 

1 
I 

-j
j 

6 
FARM PLANActual 

1944-51/ \ ......... _-----.....: ~;
'.JY 'I --- p,evised 

1,4 ' 

'1, ­

1 

2 

, 
I * r 

o 4 8 12 8 12 16 

• .J.FT£R ADOPTlQ~ OF ltI;;VUED F;'P',.., PLA.14 o yeARS 1914,.$1 FAR,'" PLAfi lUI Pf(/C£f 

u. ~ (H:.PAI(TMENT OF ACRICUt.rURt 

FJ(ll'IU'; n., ,·l~arm 1: Pl·()j('(·tl~tl anllual I1l't 111('0111(' nnd i1iHCOtlutp(] 1l1llHlai net 
income for 19,H-51 farm plnn Ilnd piau::; 3, 7, 8, and nItt (leclining prices. 
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bothers farmers who cannot risk a decline in prices. It is particularly 
important when the new farming system requires Jarge amounts of 
capital. Farmers axe likely to resist a shift to a conservation plan 
with large capital requirements when they think that price declines 
are imm.inent.. Under these rh'cmnsbmces, conservation planning 
"hotlld emphasize rotations and mechanical practices that give quick 
returllS and require a minimullI of i'tlllcls, 

The iil'st year in "Which etlch of 0 cOllsel'ntJion plans would give a 
higher a11llUal lIet income than extension of the present plan lmder 
the declining prices used in this study is sho\yn (table 35). A more 
severe drop would lengthen the time required. 

TABLE 35.-J'u1IIbe)' of years after acloption of conservation farmillV 
plang 7tntil amwal net income 'with Utch of 9 plcL718 i8 higher' tlwn 
I.cith tILe 19,4,4-51 plalt8 'with de('lil1ing prices 

Plan .Farm 1 Farm 2 Farm 3 

Yc:urN Yrrtl'S Yeal's
L_ (1) (1) (j2 ____ .. (I, (1) 7a__ _ 

f 5 (i
·L__ . 7 (j f 
,)---- 5 5 IIlL_ 11 5 7 
( .-- (2) B q
S__ _ (j II 7!L __ (21 7 II 

1 Phms ure not USt'l1 bet'aUSl' InsuUicipnt (,,(,<1 Wa~ UYllil"h)(' witllllw (U.j.J··5l ('rcJppilJg plan,
'Would not equulnCLiucomc of lU,H-51 plan in 1U Y('UI'S, 

The number of years required for accumulated discounted l1et income 
from COI1Se1'\'(ltion farming systems to exceed the accumulated dis­
tounted income unde:.' the 1\):1:-1-31 farming system is presented (table 
;~G). IYith future iucol1lP di:-;countec1 at<;) percent, the })erioc1s for 
plan 3 are 12 years for fllrlll 1 Hncll'.f: years j!or farlll 3. On farm 1, 
total accumulated income under eOllsClTatiol) plan 3 would not exceecl 
the total uncleI' Hll~ ] D-J.·l-·;'[ plall ill Hi rellrs with discounting at tL rate 
of 1:1 percent or lllore. That i", the l!Jiil ntIue of futuJ'P incomes would 
bet;ol1.le gl'catt'l' in 1~ ~'('al'S {OJ':t :l'al'H1N' who dis('oullts M. 5 pel'C~\)lt bnt 
it would still be less thUD for the current plan in 16 years for a f[\r111e1' 
\Yho has less capibtl and who discounts at IG percent. On farm 2, 
('onsernctiOll plan. 3 would l'Pquire only 15 years for accumulated in­
come discounted at rates Uf; hip:h as ~o percent to exceed that of the 
104'1:--51 fanning system. At ao percent, aC('lUlmlated discounted in­
come uncleI' plan 3 would 11('Ye1' E'xceecl tlUtt of the 1044-51 plan. On 
farm 3, accumulated discounted income is greater for conservatioll 
plan 3 in 14: years with di.scoLlnLillp: at [j percent; under higher dis­
count rates, the H)51 value of incont(' uudE'l' eOlls('n·tltion \\'oulCl ne.\~el' 
exceed that of the current plu.n. 

Plan 5 (feeder calveR wintered, pastured, ~lnd :fed in drylot and 
hogs) compares favorably with the 194±--51 plan. Onral'm 1, dis­
counted income ·would be gren,ter for the consel'\'atioll plan in 12 years 

http:bet;ol1.le
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TABLE 36.-LVwnber of yem's after adoption of consel'1Jation farmin[l 
plans until accumulated discoy,nted net incomes ~tnder con.sc1'vatioJl 
farming systems 'w01~ld exceed ac('umulated di8('01lnted net income 
1mder ].9J,4-.fjj p7ans, d('clining prices 

D.iscount Plan-· 

rate 


(percent) 

3 '.1 5 {j I lSi 9 


'-:'---,'----I~-~'-'----
f Yeal'.~ , Ye(l.1"~ ; l"ears I Years ; Years 

xonc ____ ..! 8 (1) , (ll 1 13 i (')
5 __ ... __ . ___ \) (1) (I) IG el) 
10.____ __I1 

10 (Il (1) (1) (')
15... . __ I 12 I tl) t') (I) (I)
20 __ ~ . ____ : (1) (1) (ll (') (I)ao __ (1) (') (1) e'l (') 

)\Olle _ 9[ S5___ __ H . 8
10__ 10 i 9 
15 .... 12 I 10
20 __ 1'1 12 
30 .. (I) (1) 

I' 

XOlle __ 12 155 _____ _ (1/4 ! ](j 
10 __ ... (IJ (I)
15__ _ (1) (1)
20 _____ .. _ (ll (I)
:30________ _ (') (I) 

I I\'Quld not cqlllll uct lllCOUlO of 19,14-51 SrstCUl tn 16 YCllrs, 

at (L discount rate of Hi percent, although the 194t1-51 plan gives u. '.greater present YU] ue oj' future incomes at higher discount rates. On 
farm 2, plan 1) would give a greater discounted income in 12 years 
at a discount rate of 20 percent. 

These data provide some importlLnt considerations for conset-va­
tion programs. They show that the :feasibility of a plLl'ticular plan 
depends on the jndi'vidual farm, the amount of clLpltal the flLl'mel.' 
has, and, therefore, 011 his discounting rate. For example, plan 6 
on farm 1 would not give a. 1951 value 01' future incO!1H's greater than 
the current farming system, regardless of Ole farmer's capl.tal position 
and discount rate. For farm 2, the same pln,n would giye a. 1951 
value of future incomes greater tlum for the current system in 16 
years under lL 15-percent discount rate. For farm 3, no capital posi­
tion with a discount rate greater than zero would give t), 1951 income 
value under consernltion 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 yeurs after a conservation plan 

is adopted may prevel1tmany farmers from shifting to a eonservation 
system of farming. Apparently, there are two possibilities for re­
moving these gaps in plamling farms for conservation. These are: 
(1) Use of nitl'o~en for fertilizer: or other farm practices to increase 
production and lllcome immediately, ,yhen tbe practices themselves 
are profitable ~ (2) exteuding 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 
ou many farms independently of a soil conservation system. The 
added income from these additional practiees should not be viewed 
as resultillg from the conservation plan. Along with conservation 
adjustments, these practices are part of the overall management of 
the farm. One POillt should be emphasized. OYerall farm-manage­
ment pJa Ilning of l1 fann to include both the practices that are and 
those that are not related to consermtion may facilitate adoption of 
consel'vatioll-:f'arming systt?l11S that would increase income for a longer 
period. This would be done by adopti ng practices that would lll­
rl"t?ase income inullt?cliately to offset reductions caused by shifts from 

Wi th Hea v y Fertilizer 

PROJECTED NET INCOME, FARM 1 

$ ~HAOUS'1:-"PLAN 7;t;r--P-L-A-N-9-···-~PlA~_ 3 

6 r' ;---; '--1 f ~ 
: ,/ !L -.J'... r : ., ~r I,...·r ,.
I ,_J : 'I 

4~ ~~ ~ .----, 
I f n 

I I I I L 
~ ~r /\,J II ~ 

2 L.. FARM PLANJL/ .~~'""'~_Q. 
1--1944-51 I' ~"./ ... , "; 

~ - , i~ '.... -,Rev~5ed w~'h heavy .f~r'ilizer i
i --- ReVISed WIth no fertIlizer ,. , 

0 1 i .• ,/1" I ' ...~ 

0* 4 8 12 0* 4 8 12 0* 4 8 12 16 

IJ. $, OEPARTMftn Oft AvRICfJl TURt 

1!'lGUItE 10.-Farm 1; AnUlIaInet income for 104-1-51 farm plan aud for plans 
3,7, nnd 0, with Ilnd without hea\'Y applications of fertilizer Ilt 10fi2 prices. 
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g~aill t? ,forage, Fig:ure 10 sho\ys .the influe!lCe o~ hea:y applications 
of ferbhzer ollllomhseounted net mcome 'nth 19:>2 prIces on farm I, 
Outcomes from applic(ltiol1s of fertilizer are similar for all plans, 

Additional fertilizer would be applied to corn on the Ida and 
UOllonll silt loams on farm 1 to increasr the anuual yield to 90 bushels 
per aCl'e,~S No fertilizrr would Le applied on Xnpier silt loam, al­
though perhaps it could profitably u~e some, The incJ;rases ~tl yields 
of oats and ha,' that wonld llO doubt o(~cur were OJ1utted :lrom the 
computations, •Their nllue \Y()\l}d mol'(~ than c{)untel'a('t the cost of 
harvesting the additional yield of com, ])pspitE' this conservat in~ 
estimate, net hH'oJllr i~ iJl!'l'eascd considerably ill the same year the 
fel-tilizer is applied, I'll is is hnporl ant to a Ia!'nH:r ,yho:::e capital 
is limited, 

As indicated ((able :3~), plan :3 app]i('d to farm 1 resulted in a drop 
in anuual llet irwol1le for :i Wllrs, Plans T and 9 would procluGe 
sllltlller anJ111alll('t ill(,O.Illt'S tluUl the lUJ4-jl pIan for the entire pro~ 
jected period oJ Hi years, "When a h('ltvier appli('ation of JertiJizer 
is mwd in combination with plan :~, net incoJlle b ttbout eqllal to 1hat 
under tlH:' ID41-31 plan tllP first )'l:'ll1' aIHl cOJl:"istently exceeds it in 
an s!Jbseqllent years (Jig, 10), l ~lltLer plan f~ insiead of rell~ainillg 
("(lll~lsteJltl.r ]Q\Wl' than 1lI111pl' !Il(' IDcl,t:.-:il plan, HllllUal net mCOJlW 

would be 10\\,('1' for only tIl(' liest (j years aftpl' a cOllselTatioll plall 
is adopted, "ClIdel' plan ll, t Iw upt ill(,O.llll' w(Julll llot al ways 1)(> les:­
under ('OIlSl'lTUliOll thall llIHIp]' Ihl' PI'P:-put pIau, .\. 1'1'([11('('rl incomE' 
\\"ould be l'rnlizpd j'Ol' 01lh" J ypal's, III 'I ypars till, an'lllllnlatl'<lnet 
inCOlllP lllHll'l' tlip ('OllsPl'\"afi('1I1 phlll 'I"on];l (1):('1'(1(1 the H(,('UlllUlatpd 
irH"'olll£'S uude!' tItp IP11~d plan by ~;l:l-I", 

Ii' additiolla] J('1't ili7.P!' liat 1 nol b(,Pll l!:-;l'd, the aCCl! tlllllatpd Bet i11­

('Ollle ill the H'\'el1lh .\'{,:lI' UIl!lp!, ill(' C!llISt'lTUtioll pIau wOllI!L ]Utn~ 
bern $G,[j!JIJ 10\\"('1' thal! lllHlpl' tIl(> ]!l±,I:-,-)l plan, Fl'rtili?Pl' lbP(L iu 
conjulleiioJl ,dIll a {'oll:,pn-atioll plan h(']ps to l'Jilllillute tlIP (h'op in 
income that otllPl'wi:,p follow:, mlopi ion of n l'oll:'Pl'vation plan, Till' 
(JuaJl! ity of 1('1't ili?t'l' t Ita I will ,1..6 n' ! he !.!J'Ptlip;-.t hoo:-t (0 ill{'()llJ(' tIp­
pemls OIl pri('e rt,lntio.w..hip:', .\:ftl'l' tIll' ('OIbPrvatioll prnd it'p:-5 art' 
used, fPl'l}lizpr. will give more r('~I)(JJl:-;(> thall pre\~iously uecau:-5e of 
conSP1TailOll of watt'l" In JllO:'( lll:'ttuJ(~(,::i. Whl'll It' greatly reduces 
the. drop jJl incoJllt' illllllediatl'ly aftt'l' a l'on:':(,l'Yatioll I)Ian is started. 
its use "would htlYc bN'll Pl'oJil able 1)('£o1'e, . • 

Encoul'agillg lIS(, of tllPse profitaIJ]p fnrm IH'tU'! ict'" in (,!Jlljlllldioll 
with conservation will help to gl't lllort' eOllS('l'\"atioll pl'ul'tiees ('stab. 
]ishecl, The amonnt, hI" which fel'tili7.(,l' rl'ducp~ till' 11(,('1'P1\SP in ilH'OIlll' 

depends on t\\'O thing;;: (1) The iJ)(,l'ensed proW from -fl'rtili7.('l' ",heu 
used with a I.!OllSelTatioll plan, ulld (2) the pos~ibilitiC's or prolit Jrom 
lIse of f('rtilizPl' ihat harl not bC'l'll l'pnlize<1llPlol'P a cOlls('nntioll plan 
wns adopted, This wouhl apply also to ol1w1' ]H'oJitnblp farm lll'al'liC'P:' 
used in cOlll.binatioll with a {'oll:,elTntiou plan. Part oJ the i.ncl'Ptlsor1 
profit iscausetl by a gl'Nllpl' rpspollse to the pruc(ic(' UlHh'l' U('onS('JTH­
("ion plan than otherwise, The rest ('omC's i'l'Olll taking Jul1!'l' aclnlll" 

"" Tile :)lIlount~ needpd wt'J'(' ha:;pd 011 eXlwrillJ(>Ilta! datu on Ida silt loam 

(9, pp.14-J5). 
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tags of profits frol11 the practice thtm had been done before. It may 
nlso be expressed as an increase in physical response: farl11-manage­
m.ent efficiency, and profits from a farm practice (not necessarily COJl­
selTatiollal) whpJ) usptl jn comhinatiolJ wiih a cOJ):-,pn"ntioll plan. 

More Gradual Adoption of Conservation Practices 

If the con1-'pt"\'uiioll plnn ill\"olws dras(ic ('hange::; iJl the 1-'ystl'1ll of 
farming, gradual adoptio), OWl' a llpriod of Yl'ars "will rpsult in a 
~mallpr allllual 1'('(l\1(,tion hl ilh'Olllt' Illlt for a !!l"('atPr llumhpl' of years. 
'Ibis lllay l)l' ]1101'(' nttl"ll('tj\"C~ to SOlllP inrJ)H'i,;': than a hu'gPl' (11:op in 
int'oml' for j'P\\'l'l' \'P:U:S. lUllJ:lllY inS!HJH'PS, :t C'01lIbillatioll of !!1'nclual 
adoption of cOllsl:natioll pruct 1('PS and grpatPl' lIS(' of fprtilizPl' 11Iay 
provide hu'ger annlla1 ]H't incomps thull whell eithpl' is carried ()ut 
singly. 

FARM PLANNING 
It is a l'pnsOIlnbll' a:;:-'Il111ptioll that ('ollsPlTatioll will always ur a 

p.u't of ':\.lU('l'i(':lu agric'llltul'C', The ](J1IgtilllP Pl'osp('('i', t11(>1'e£ol'(>, is 
that 1ll1111y billiolls of dollars will bp :;Pt'llt to control the 11]O\'(,I11('l1t of 
soil and watpl', If lllniull'nHIH'l' of the' pl'()(lnctiyity pO(l'lltial of tlIt' 
)-'oil jnstifip:, a :;aerifiee of thi..; siZe' 11\" 1-'O(,jptY. ('()JlsP1TatiOll (h'seJ'ns 
rlw l"OllcPlltl'ntl'd attplltiol1 of "I'iPll(jst~ Hllcllefri;-;lntOl'B nlike. ;';0111l' of 
tlIP cost of eOll:;pl'\'ution will lll' bOl'lle 1)\, fami!'!'s Hnd SOIllP In" soeipty, 
Hegal'tlle:,,, 0:1' (heir :O;Ol1l'l'P OJ' \'xtPllt. h(')wl'vl'l', 1'('SOn1'('(>5 ('xpended j'(ll' 
('oll:3pn'atioll should J)(> allol'atl'd to 1'PSldt ill maximum ('ollsPl'Yatioll. 
The bask ohjPt'ti\"(' is to H('qniJ'( lltp P'PlttPst ('ol,sPlTatioll retuJ')l 1w)' 
dollar jJl\'PStl'fl. 'rids l't'(lllirp" tllat l'PSOlll'l'PS bt' alloentpc.l aJllOlJg soils 
alld an'a~ ill a wa~' thaI wi]] ('<[natl' llutl'.!!innll'ptlll'IlS ill terlll:'; of COl)' 
';Pl'yut ion. SW'h:lll aIlol'a t ion rp(rllirp~ tllp tls(> of pcollomic PJ'illCip]('s. 

l·llJ('S~ n d('al' (listilll'l ion j,; mad!' h(>I\YI'I'll what is and what is )lot 
C'OllC'('l'Yatioll. till' }ll'!Jll'ipll'::> of l'l"OJlOlllit's (::tI1I1Ol 1)(' appljPll properly, 
_\11 ac:('pptnbl!' (h'Jinitioll of \'(lllc,PITatioJl must. tlu'l'l'Io1'P, hl' used, 
IIp:Hly nlld SC'oyille haw saill that C'oIlSl'lTatioll ill\"ol\"PS maillt('JlHll(,(, 
of n l;l'o(llll'tiOll Jl1llction on'!' I illlP. a;;sullliug that inputs Willl'l'lllnill 
lI11clJ:lll.!.tPd at (,:\('11 jloillt ill 1illll' (.~, /'I" ';;.1",','1;]. TIds tleIinitioll 
IlPI'mit:-: tlH' us(' of l'{'OllOlllil' prilH'iplps in makiu,!! <ll'l'iBiollS as to C011­

s(,l'Y:ltioll, ~\ltllOl1gh llllllly of lh!' ph~"sical (lata lll'('(lpd to apply 
pc'olloll1ic ('()JWl'pts to ad Ita1 farlll sit nations Hrt' Jlot ~'pt anlilnblC', nn 
pjTo1'l shollld Ill' ll1:ulP to :!I'('\lllmla(e thl'll1 ill tlIP yt':tJ'S to COlllP, 

C;OWl'lllllPlltalpHl'tieipntiol1 ill eml!"Pl'YatioJl will not b(l limit('d to 
1'nl'lltln\JIL '\'ilcllifl', lIpkp(,p of road!". bl'idg('~ awl railway:-:~ C()Il~tl'UC­
I iolt of dams. il'1'il!ilt iOIl, (\11(1 flood ,'ollt 1'01\\"i11 also ]'('('l,j\,P attplltiOll. 
1{mn'wI" tllC' g'l'l':ilP:-{ part of I Ill' allllllal ('os! of l'l'O:-:iollllulllngl' to tlw 
Xutioll I:; frol1I {'l'o,..joll leI fal'lltiallli. ;-,oil ('olhl'l"\'atioll, tllC'l'pfol'e, will 
ah:-;ol'b all tllP ('OIlS(']'\'ntiml ,'(,SOUl'('P'; jJl'o\'itlpd b~' :f;U'lllPl'S and lUost of 
those' pl'Oyitlpd by {lip C:onrlllJl('lll. FI\!lll'P }ll'odudjol1 of :\gl'icnHllre~ 
farJll iU(,OllH'S. uwl l'O)I"lllllpti o lJ at both till' indh'iclllaJ and the nu­
tiOllH11pYl'I un' a]] iltyo!n,d ill ,'01l"PI'\"<\1 iOIJ farmillu, t"sp of limited 
l'(lSOUl'cP:-; to ttchip\,(1 tIl!' high!'s! possihll' Ie'\,(ll of ('ons('l'\"utiOll OJ! 
ftU'lll": thl'l'P:J'ON, llll'l'i!s COl1,;idl'l'atioll. 
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Consernltiol1 on farms will con t in ue to require C'ooperati \'e action 
by farmel's and gO\'erllment. Education must play an important role. 
Each proposal to l'stablish mol'l' eonselTation on a farm involves n 
change. Farmers, like others, resist change. In general, they believe 
that they are managing their fnrms in the most 'appropriar,e way to 
maximize satisitlctioJl. ('OIJ;:idl'l'illQ: the thinQ:s that thev rega.rd a!:' 
limitations.. This does not. lUl'Un tliat a hrmei, will not make a change 
later if he becomes cOllyin('Nl that the chauQ:e 'would better his situa~ 
tiol1, or at least not WOl'Sl'n it. Ilis YaluE's lind appraisal of till' situa­
tion may dili'E'r from thosE' of o(]}(>l' indirirl!mls. but 1)(' operates 011 

the basis of his own yalues, 
A farmer call1lot be expectE'd to put !el'l'ac(>S Oll his farm~ for instance, 

.l!imply becausl' someonl' advises him to do ::.0. Before he builds them 
hE' must be iJlIorllJl'll of tllP1J' possibj]itirl'. JlIu::.t bl' eOJ)Y1J1ced thut they 
will enhUl)('l' his position. and must "'ant to maintain them for a period 
of YNll'S. Bhurillg: or I))'o'dsion of instalJ:Hioll ('OstF by society does 
not cil'cunrn'ut the l'E'ql.lirPllIPJlts lllE'ntiolll'd. Lacking: ~uf:ficient knowl­
l·t!gl'. S0111l' J:u'uJ('rs would J'l~j('('t all otl'l'r of fre(' tpITaces. Other:, 
might allow thl' tpJTac.ps to bp cO)lstructe<l on their j~arn1S. but they 
would soon IN tlH'lll in.l] into disrepair and abandon them because of 
the incom-ellieuce tlu'\' woul(l ('[l11se l'P]<Hh'p to the benl'fits actually. 
or belien.'<l to be. rec(>1\'ed, ~ . 

Failure of ('ollsenationists to r('cogllize the ramifications of pro­
posed cOllsenatioll plans on thl' i~al'lll bu"illPSS as a whole is all obstacle 
to genera] acceptance of plans by ftU'llWl'S. Conservation illvoh'es 
more thun the land resource alone. J)el'isions On conselTatioll must 
also reeognize the humull aud ('apittll reSOllI'l'es. Although the land 
rf;'S(lure(' has g:ahlPd rl'eognitioH OIl thE' lmsis of its own 51)eei1ic char­
n,·tel'istie:o OIl a giwn farlll at u specilil' point in timl', human and 
capital l'('SOlll'ces 11n n' not rt'l'(~ived ::-imilar ('oll:5icleratioll. PhY2ical 
nspl'ds of the eOl1seryutioll prohll'lll. are now gPllN'ally :r:eO'arded to 
difi'er sU1licit'ntly (lIllOllQ: farms to require pInus that are ~l1ique to 
each farm.. 'l:Jw "oil yaries in sI0l!c;. in fertiIiti', in its tendency to 
prode, llnd 111 Its response to a ;:.pe('111(' ('olltrol. Today: reeommel1da­
tiOllS of an ugl'onomic or eUQ:illeering nature nre made all an indiyiduaI 
farm basis. 'Indiyidllnl diil'erem'l'S'"iUll011Q: farm situations in human 
tmd capital l'eSOUl'eE'S make it impel'lltlYe 'to l'l'gard these reSOlU'ces as 
unique to each farm busines~. .'

In drnwing up u, conser\'lltioll plan for a farm, it is not a matter of 
deciding the l;elatiye importance of th(' Jand, labor. or enpital resources. 
Rather, it is rE'aIizing that anyone or nlly combination of them con­
::;titutes limitn.tiolli'. To be most pifectiye and acceptable, plans for 
COllsel'\",ltion farming must be ill terms of the lanel. labor. malUlge­
ment, and capital sitllation on the indi\'idual farm as the}':' function 
simultaneously, )lot singly, In othQl' words, oyerall farm planning is 
needed when C'oIlserYatioll programs are adopted so that thl' (,Ollsena­
tlOll practicl's bl'l'ome a part of the farm management. 29 

=. OYerall [:trill ]llanning do(·g not llJ;?lm that ea('h farw w(Juld be plnnn;?!! (lr 
that any would neN''s!:'arily liP plannl'1! ('olllpletc·Jy. Jt do;?s mean that suggp:;tl'tl 
plans for (·onS('rnlti(Jn. whptlwr IJartiaJ or rrHnph'le. wonld recognize the ('urirl.' 
fnrm orga.llizution. 
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A conservation pIau that is designed according to agronomic and 
engineering considerations to control erosion within specilied limits 
ig 1l1adequate. Such a plan may be the most costly alternatiye. It may 
also be the least attractive to the farmer in terms of both farm opera­
tion and its effe<:ts on t'apital re<juir(;,IHellt>i and net income. The 
effects of t1pplying a practice or group of practices are not confined to 
the physical chall~es in soil loss. runoff, or eyen in yields, They per­
meate the entire farm busine:,;s: As indicated by datil in preceding 
sections, the adoption of a simple practice, such as contouring ·with a 
corn-oats-meado,,' rotation, i11yo]ves more than physical changes. A 
farmer must remoye olel fences, realine field boundaries, and put up a 
new fence to confine his livestock. (rllis requires a chanp:e 11l labor, 
capital) and cropping methods. His net income, on which he depends 
for a li\'ing, is affected. If a far1l1~r';; ntlues are disregarded, his 
slltisfaction may be lessened. 

Adoption of some practices caus(>s cyen more drastic changes in 
the farm organ}zation and the J>r<?blems with .w11ich a farmer must 
eontencl. A sluft from II cash-gnlm system US1l1g a corn-oats seeded 
with $weetdowr rotatioll to a liw~t()('k :;;y:;t(>JIl lI~ing a ('OrJl-oats­
Jllf'adow-JU(>aclow l'otation CtlU:-;P:; him to contC'ucl with prohlems that 
differ from those with whil'h he has dealt pre,-iously. He must no"­
decide how to utilize forages through Jiyestock and must depend 
less on the income from cash crops. ~ He must familiarize himself 
with the physical and economic relationships-a knowledge of ,,,hich 
is needed to permit profitable decisions relating to liyestock produc­
tion. His yields clifTer nnd his I'rops now include meado\\". The 11e"­
organization may necessitate ]1e\y machinery and buiJding facilities. 
The capital needed for the changes in the farm 1>osin(,8s may be im­
possible for him to manllge, eYen though few, if any, ,ulditional costs 
are ilwoh'ed ill adopting the conserYatioll practice, 'When the com­
hined practiee of terraciJlg aml eOlltol1rinp: is required in addition, 
the demand for capital is i11C1'E'[1sed. The returns on the iJ1Yestment 
in the praetiees uwy be lower than those frol11 other il1\'estmellt op­
portunities open to him for the funds he has Hyailable. 

• 
Many farmers diseount future income senre1y llnd prefer to illYest 

their capital in shorter nm '-elltnrE'S even at a 101Ve1' rate of interest. 
The capital position of some. farmers :l'orces them to recowr their 
iJ1Yestments a:l'ter short period;; (0 pl'()\-ide money :1'01' consllmption 
or to reilln'st in a ]Jew opportunity that will be open to them. They 
pl'E'fel', thE'l'E':/'orE', to invest in something like ferti1iz(>r and to recover 
their initial illY('stment pIllS tl. profit (j months later, so that they can 
pRy a bill or l'eillyest the money in something like hog~, which also 
p:iyc a quick turnover of <'apita1. 

If t11(1se. and othel' ramillcatioJ)s of ('onBel'vatioll plans (lre disre­
gtlrued, the oyerall program etllll10t be fully elfectiYc. OSrering pay­
ments to farmers for adoption of eOllsel'nttioll pmetices is not enough. 
Many pmctires sl1<'11 as contouring, eontonr liBtillg, anul'otations: eOl1­
sidered without regar(l to the "sidE''' elf('cts they etluse~ appear to be 
,'ery prolitable. ~\Jl :farmers who h~tve fttiled to adopt them ar~ not 
untlW<ll'C of their Pl'o1it possibilities. But some. reje('t the prt1ctiees 
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bC'callse they recognize the additional eapital r('qnirements that 'would 
arise i11 other ~ctors of the f::trm busille~s. They realize also that 
the decj~ioJls tlH'Y would be l't'quired to make in the future would C011­
c('rn a1t('l"ll::tti\-(,B with whic,It thpy are unfnmiliar~ 

The addc'p of ('xIWl'ts in !'llggp~tillg physical Ul('thoels of contl'o]]illg 
Pl'OSiOll on illcli\-j(lual farms i~ a IH:('e:'::'lll'Y stpp ill oyernll farm plan­
lIing. It it; !JlIly tIl(> ht'p:iIllIillg, ]}o\\·('V('1'. To apprai::;e correctly the 
on.'l'all t'lr(·{,t::, of {'on:,pnatiou farmiJlg', a fal'lll-manngen1Put specialist 
i:-c: llPP(]P<l to ('OJl~ult ",jUl tlit' ('onsPl'v(\[ioJ) slwc'ialist on phy:-:ical prac­
ti('P~. I'll<' i \YO ~hould ('ollsidpJ' Jlot only (me ('ombinatioll, but all the 
n\rioU:4 praeti('l':' allCI ('oJllbilllttiom; that might C'on::;titute a]terJlatiyc 
\Yays of aceolllpli:,hing the phYi'i('al 1'e:'1I11". In (,()ll~ul tatlon with the 
Im'llH'J'. tl1(' IUl'Hl-managelllPllt !'l)('('ialh.:t would t11('11 ('slimate the ('f­
fp('ts of each alt('rnatiy(' on the entire farm bu:;ines:4. The pIau 
adoptt'd would b(' oue that would l'l'{'ogniz(' (11(' :f'al'JJH'l"~ interest as 
wpH as that o:f the ~tltiol1, That is. it would be the mo:-t eIlicient plan 
of COllst'l'\-ing :::oil and water ('onsis\('nt \\·ith the maintenance of the 
j'aemel'·s in!'!)]]I{'. his ('apita! ]lo~i(i()ll. an(1 his ('ompetE'llce anel will­
illgnp:-:s to ('onh'ml ,,,,jtb diJJ'l'l'eJ1t c1ePisions in the future. 

'In SOJUl' in:-{:lll(,(,S (In' only way of gptting ('ol1sel'Yatioll adopted 
way b(' to ]'et'oIllIllP1HI tl)(' p1ml that lllillimiz('s il1('ome stl(;l'iliees for 
tIll' farlll!'!' ill (h(, y(>lll'S aiH':Hl. In o(l1p1' illsltu\('('s it nnw be desirnbll! 
to Hlgg('S( partial adoptioll of tIll' plan 01' to plan certain pl'lteticps 
at flip b('gillllillg and tll('11 plan n{lai! jonal !"(P]>s as n lllOI'P l'pliahle e~ti· 
mat!' ('lIn 1)(' llw(ll' of tll!' ('ll\'l·t~ OIl thp farm IHlsine:,~. '1'1)(,' laUer 
!"!Iggpstioll w()!lhl ill\·!)ln· a l'OlllillllOll:- typP of })lnlllling for a farlll. 
,nH'll fa1'I11(,1':-' PXPP(·t dp<'lilJPS in pril'('s~ l'P:.:i:.:lmJ('p to ('()~t1y ('OlL':;C'l'Yll­
tion plans illl·l'PUSI':-;. It is thpu. particularly, that pltUlllCl'S sbonhl 
('IIlpll:t;.;i%!' praeti('p,; W1li('h J'P(Iuil'P :t llliuillltllll of flllids and which 
gin' !plil'k 1"\'1 111'11"'. TIJ{'~(' miglJt iIH'ltl!h, ('ontollrillg aud. impl'o\"e(ll'o­
tatiollS. Pl'ncti('(':, that (10 not harp imlil'('('( ('ost:, to the farlll busi­
Ill'S:' han' n (li:.:! iud mlnllltag-(l for flu·JJ)('!'::; who are low in capital or 
lJUllHlgprial ability. ' 

On~l'al1 farm plnnnillg w011]d in<'1l1d(' and ('on:-iclPl' both praeti('('s 
dlllr {'OJl!-'t'ITe ~()jl awl water hy <'onfJ'olJirw C'I'o:,ioI1 and 1'l[1lo1l' and 
I ho:'p tlr.tL do lH.)( do :'fl. ~\1all): of t he:,(' }ll~ld iees lllay be profitable 
wiH't\lPl'mwcl WIth or without n cOlls('natioll plan. The use of limp 
('O,llJ1JJPl'eial f~'l'tilizel~~ Hud (il~ dl:aius fl;l'l' exan~ple,;. Encotlragement 
of tllP U:-!' of tlH':-c III !'omlJlllatlOll wtth ('l'O":Wll and ,Yater control 
In'ttl'tiee:-. P"j)t'('jnlly tllOSP that promise low, llllt'('rtaill~ ::mcl slow re­
tUI'll". :-lioul(I help to gp( {'{JJJ:'('/'\'ati()ll~fal'llljlJg systems udopted. 
PJ'oiitahh' PIW'tlc'('s of this kind b('1p to pl'oyidc iJl1111t'tiiate additional 
ill<'oJ)lp and greater total income 0\'(>1" timp: tlH'l'pby coulltemcting to 
'()J.llP ('xtem the' lwluetiolls ill illC'oJlH' t IUlt l'l'sult frolll a shilt to wore 
IOJ'ap:l' tllHlll':'s gl'uin. J10\\,pyt'1'. the [1(1<1('(1 iJll'omt' that rpsults fro111 
praetkes that would y:ld an (lady r('tt!l'll should Hot be attributed 
to an ('ft'o!'t to control erosiOll. It is the l'p,;ult of a more pl>oIitable 
llH1J1[lgel'ial use of the resources a farmer controls. 

Plal!s ))lllst lJe gearC'd to the amollllt of capital a fanner has amI to 
his dis('ollnting rate lOt' capital inYested ill t'ol1ser\>ntion~-not in gen­

". 
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cral, but in the practices suggested in the proposed phn. Credit must 
be made available. The quantity needed to il11tiute :), program depends 
on the practices inYol,edl1nd tlle adjustlnents in the farm orglulization 
which their adoption requires. Even after it plan is started credit is 
lleeded from yelLr to year. The amounts needed oyer time also difrer 
among plans. Failure to provide the additional credit needed to keep 
a plan going results hl stagnation or abandonment in many instances. 
Loans available as needed oyer time are more desirable tlum lump 
sums granted at the time the plan is adopted. 

The period for which a loan is made should be croyerned by the 
additional revenue likely to result (from. the l'e,ise~ organization) l 
:its sequence, regu1n.rity, evenness of flow, and dependability. A farmer 
who would not otherwise. aceept a plan is not likely to be interested 
simply because lLIoan is available. He must also be convinced that the 
prospects are good that lle cnn repay the lotm in the specifiedl)criocl 
from increased income. resulting from use of the borrowed capital. 

• 

The conservatl0n program could be assisted furthm' by extending 
credit for specific practices used in Or with a consenation plan. Credit 
would be ady:mced for use in specified pnlctices only. For instance, 
capital made available for buying fertilizer "auld eliminate or shorten 
the. "income chop" y,hich ordinltrily accompanies a conservation pro­
gram that iIwolyes lal'!!e initial costs. Similarly, if credit "'ere ad­
,;aneed only on the cOliuition that a, practice snch as terru.cing were 
adopted (to cover the share of the cost the. farmer Jllust assume), and 
provided tllen only for pttyment of thutspecific bill, it would metlll that 
farmers VdlO are DOW bypassing the prn.ctice because they haye more 
profitable places to invest avuil:lble funds would adopt it. The period 
for ,'>hich the loan should be made. should differ vdth the practice on 
the basis of how long it would be before the uccumulntecl revenue from 
additional yie](l "'ould repay it ·with interest. That period would YlU'Y 
somewhat with cost-pl:ice relatioll:::\ips. Practices thnt 'would not 
l'esult in accumulation of enough additional re,'enue over a reasonable 
portion of a farmer~s active life. (for installce, 15 to 20 years) to pay 
for the costs of hlstallation should, if believed necessary for consen'a­
tion of soil and ·water, be paid for entirely iT0111 public funds . 

'1'0 determine those practices for which farmers should receiw pay­
ments, enough information should be collected to learn which prac­
tices are substitutes and which are complementary. FOl'exact answers 
to this, more information is 11eeded on the pll}'sical side."· ,Yhen prac­
fices are substitutes, payment should be made for one but not for both. 
,Vhen prttctices al'e complementary, payment would be made only if 
both were adopted in combination. ,Vhen forage is complementary 
with other crops~ it should be produeed in quantities tbat will r.each 
the enel of thecolIlvlementary l'tmg'" ,yen if no yalne is attached to the 
forage. Erosion would be reduced thereby and the economic product 
inCl"easecl with giyen l'.esources. 

00 The information would take the form of nddce of sp{'cinJisb:; in agrc)Ilomy 
and engineering, bnsec1 011 researeh, on alterlllltil'e ways of eOlltrolling erosioll, 
and on the interactional effl?ets of practice,: useO in combination. 
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APPENDIX*.' 
Cost of Production of Crops on Farm of 120 Rotation Acres 

Costs of production exc'usil'e of conservation costs were computed on a per­
acre basis for corn, oats, and alfalfa-brome hay. The method of computation 
followed a procedure outlined by Jensen." In general, the procedure was to 
compute an average cost of production of each crap for Ida County and for 
Monona County for each year from 1948 through 1952, inclusive, to average 
the estimates for the 2 c(lunties by years, then to average the figures fay the 
5-year period. Ida and Monona Counties aJ:e in the Ida-Monona solI association 
area in western Iowa where the area studied is located. 

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

Constant costs are overhead Imd operating tractor costs, fixed machinery 
costs, seed costs, building C'osts, real estate taxes, and operator labor costs. 
The method of computing overhead and operating tractor costs and fixed ma­
chinery costs for 100 acres of corn is shown in tables 37-38.32 

Annual building costs included depreciation, repair, interest on investment, 
and insurance. ~'hey were based on the capital needed for a 2,0;:iO-bushel corn­
crib and a 2,000-bushel grain bin. The capital needed to construct these build­
ings was estimated from bulWillg' 111:1118 anel building' materials requirements 
lists and the use of current prices for lumber as quoted by local lumber dealers. 
Labor costs of constructing buildings were estimated at 40 percent of the cost 
of materials. Building-construction costs (materials and labor) were talren 
from the Iowa Service Builclings Materials index. Annual costs oE depreciation 
and repair were taken as 3 percent of the constnlCtion costs, and annual interest 
costs were computed with tile use or Iowa interest rates on farm-mortgage 
debts, which were supplied by the Division of Agricultural Statistics, IOwa 
Department of .Agriculture, Des l\Ioines. Insurance costs were computed by 
multiplying total capital investment by insurance costs per $1,000, taken from 
statistical tables of Iowa County Mutuals. 

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

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

TABLE 3T.-Annual hours ot '//8e an(l overhea(Z (inil operating costs tor a Farmall 
H tractor '/tseil on 100 acres at corn, 1.')48-52 

• 
Aver­ Aver­ Work 

Speed age age Width per TIme Total Total 
Operation prr time speed of ma- 10·llOur per acres hours 

bour! lost 1 per chine dflY acre 
hour 

IMiles Perccnl Miles Feet Acre., r[ours i Number l'rumbcr 
Dlsking_______ •___ ._________________ 4.0 3.4 11.5 ·17.·1 0.211 200 42.2 
Hnrrowlng_________ ._. _______ .______ 4_5 27' a.3 20.4 Sl.6 .122 200 24.-l 
Piowing. _________ ..._.. _____.... __ . 3.75 is\ 3.1 2.33 8.7 1.150 100 115.0 

16 l 

Phmting.. _. ____ . ___________ •______ ••• 3.5 oll 2.1 7.0 17.8 .562 100 56.2 
Cuitivatmg__________________ .. _____ 4.0 20 3.2 7.0 27.1 .369 300 110.7 
Picklngcorn. __________•__________ • 3.25 35 2.1 7.0 17.8 .562 1\JU 56.2 
Hauling grolo from fieid to crib ' __ •_________ •_______ ,_____ •_________________ • ___ .. _______ .___ 100.0 
Total for all operatioos _________________________________________ ... _________________ . _.______ 504.7 

Overhead costs (depreciation, interest, bousing, taxes, insurance.) witb annunl usc or 50~ nours DilllaTSat $0.469 per hour' ___________________________________________________•________________________ 
Zl7.00 

Operating costs (fuei, oil, grease, repairs, service) with annual use of 505 bJurs at $0,536 per b lUr 3._ 271.00 

! Barger, E. L. Informatio\, on Average Tractor Speeds for Farm Operations. (Private communication.)
Dept. Agr. Engin. Iown Stl,te College. Ames, Iown. 1950. 

2 Based on one drllwbar borsepower-hour per nere as caiculated by E, L. Barger and E. V. Collins {I, p.
SO_no 

3 rrUSAIN, S. ilf. A. COST REI,ATIONSIJIPS IN FAR~[ M,IClllNEitv USE. 1049. (See p. 6S.) [UniJublisbed
master's tbesls. COpy on file, Iowa State College. Ames.] Data reported here were adjusted to 1948-52 
prices. 

31 See footnote B, p. B. 
a, Jensen's datil ended with 1948'. TIls method was used to obtain data (or 1948-52, 

Inclusive. 
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TABLE 3S.-Machine costs (depreciation, interest, insurance, hOM8ing, tames) 
tOI' 100 a,cres ot corn, 1948-52 

Cost 01 usc 
Operation Times over Tota I acres pcr uere per Total costs 

yearI 
Number ]I,'umber DollarJ Dollars 

Dlsking, ll~Hoot, sln!(lc................. _•••.••••••.__ 2 200 0.160 32.00 
Harrowing, 4,scction, 20·[00t, 5·lncl1.. ___• ____ ••.•__ .•._ 2' 200 .064 12,80 
Plowing, 2·bottom, H-incb ••••._. __•__ •__ .•_______ .•._. 1 I 100 .467 46,70

1 Ob:~II~f~th~g~~~~O\,;~:~:===::~==:::::::::::::=::::::::::: 3 oo ~~:gg§180 2:!~ 
Corn picking, 2·ro,,"', mounted..._••.• __ ............___ 1 I' 

wu 260.00 


TotuL •• ____..._______ ••.• __ •••. __ •••. _..__ ._. __ •1·.-••-••-.-•.-.----.1-.---....... --........-- 435.00 


Elevator, clcctrlc motor, 2 WUAOJJ5 nnd geuL___• ___• ____ -- 14_0._00..-----..+----.......1-----.----.-1___ _ 


_ ~l====~~--. __ •.. -.-••• -~=~-:..-.-- __--+.----..--.. _____._.___. 575.00 

used for corn. The wage rate per hour was calculated by dividing the wage 
rate per day without board by 10 bout's per day (11, 1J. Bii). 

Costs that vary with yield and output inclucied shelling costs, hired labor 
fat hauling corn from field to crib, elevating corn into cl'ib, and hauling corn 
to town. Costs of shelling included man with power and machine at 2 cents 
a bushel and 0.01 man-hours (based on 10 man-hours per SUO bushels) hired 
labor [leL' bushel times 63 cents per hour, or 0.63 cents. ~'he cost of labor hired 
to haul corn from field to crib was estimated on the basis of 0.6 mnIl-hoUl's per 
acre, or 40 bushels, which woulcl be 0.0126 man·hours per bushel. l\Iultiplying 
this by 63 cents per hour gan: 79 cents. 'fhe cost of elevating COl'll into the 
('rib was the cost of the electricity used e"Umated at 1 cent per 100 bushels. 
The ('ost of hauling corn to town by hirecl tl'Uck was estimated at 2.6 cents 
per bushel. Total estimated costs pel' bushel were 5.9 cents. 

~'he priC'e used for seed COl'll was that paid by Iowa farmers for hybrid seed 
corn in ID4S-52. Total annual per acre costs of seed were calculated by di,'W­
ing the price Del' bushel by 6, as G acres were planted with each bushel of seed. 

The cost of oat seed was lHised on seeding at a rate of 3 bushels pel' aere 
multiplied by the prices paid by farmers for seNl oats as obtained ft'om the 
Di,isioll of Agricultural StatistiCS, Iowa Department of Agriculture, Des l\Ioines. 
~-'he only building costs inclucled ,yere We aUIlual costs on a 5,000-bushel grain 
hin. The cost of the operator's labor was based on [) hours per acre tnultipliecl 
by the wage rate without board. The Ytniable costs were the labor costs of haul· 
ing oats from lieW to bin, the cost of electrically elevating oats into the bin, and 
the cost of hauling oats to town by hired truck. 

Alfalfa is seeded at a rate of 1() pounds per acre. The seed prices used were 
those paic1 by Iowa farmers for alfalfa seed, ns reporteel by the DiYision of 
StatistiCS, Iowa Department of ~\.griculture, Des ~loines. Building costs in­
eluded only the annual costs for a hay I';hecl. The ollemtor's labor costs were 
IJased on Q huurs per acre multiplied Uy the wage 1,'D te l)el' hOUl' without boarel. 
The "ariable costs consisted of hired labor costs fOL- loading, hauling, and un· 
loacling hay. ~'his was estil1lated as 84 man·hours per ton times the wages per 
hour without board. ~'he total man·hours Del' tOll were estimated at lAO. Sixty 
percent of this total was assuUleel to be llired on tile haSis of a boy to clrive the 
tractor and the YllJue of the operator's labor off the farm to help his neighbor. 

rnet~od lif Calculating Terracing Costs 33 

Annual depreciation, intere~t on inYcstment, hOUSing, taxes, insurance, and 
eost of lubrication were included in the fixed costs for building terraces. Annual 
llxed costs as a percentage of original costs were determined and the total was 
used to find the fixed cost pel' hour (table 39). 'rile fixed cost per hour was the 
total percentage that tile fixed cost was of the original cost llluitiplied by the 
(Jriginal cost and c1iyieled by the annual use in hours. Yari(.l)le costs included 
costs of repairs, labor, fuel, oil, ana grease. Labor charges for the operator of 
the tractor and plow were $1 per hour and for the operator of all other equip· 

"" See footnote 11, p. 9 (PP. 68 to 70 of report). 

• 
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ment $1.50 per hour. Gasoline was charged at 20 cents a gallon and diesel oil at 
1(1 cents a gallon. Oil and grease for the bulldozer was charged at the rate of 
20 cents an hour. 

TA.BLE 39.-Terraoing costs per houl" with speoifieu TcinU8 of equipment, 1948-513 
pI'ices 

-
'"--~--[ 

~-

1 
Variable costs 'rotnl costs 

pernour- pcrlJour-I Cost Annunl I :flsed 
Equipment prIce usc costs per 

per hour With i With With WIth 
labor In-I labor ex- labor In-llabor ex­
cluded cluded eluded eludeci 

I 

2-bottom trnrtor ________________ 
2-bottom moldboard plow ______
Whirlwind tcrracer _______ . _____
3-bottom tmctor ________________ 
Bulldozer, -70-horsepower ______ . 

Dollllrs 
1,3-15 

20-1 
680 

2,800 
12,000 

I-rOILTS 
720 
350 
600 

1,800 
1,800 

Dol/Ilrs
(Il 
('l
0.18 

(I) 
1.40 

Dollars 

} 1. 57 

} 3.02 
·1.86 

Dollars 
0.57 

1. 52 
3.36 

Dollars 
1. 57 

3.20 
6.20 

Dollar.• 
0.57 

1. 70 
4.76 

. ~.-

INo tL,ed costs on the nssumption that the farmer already owns tba equlpm~nt. 

Calc!Jlating Gross and Net Income 
In the budl!ets livestock returns were calculated as follews: For yearling 

steers and calves, the sellinp; value was computed at the Chicago price, minus 
a 3-percent death loss of the final weight. 'l'he buying price for steers [lnd 
calves was the price at Kansas City for tIle months in which they were pur­
chased. A rptul"ll from hogs following the cattle was credited to tl1e beef cattle 
feeding enterprise. All expenses other than farm feed were deducted from 
gross returns. 

Income from dairy cattle came from sales of butterfat, yeal calves, and cull 
animals (table 40). A credit was given for skim milk used on the farm, which 
reduced the requirements for other feecls. Cull animals were figured as 20 
percent of the herd minus [I 3-percent death loss. 'l'his left 17 percent of the 
herd to be sold as culls each year. All e~-penses other than farm feed were 
subtracted from dairy income. The feed relluirements for livestock are shown 
in table 41. 

Income from beef cows came from the sale of calYes anel cull beef cows. The 
calves were sold in the fall rather than fed out on the farm. However, enough 
calves were held bac], to furnish herd replacements. The cull cows were figured 
as one-seventh of the herd each year, minus a 3-percent death loSS. This left 
11.3 llercent of the herel for sale as culls each year. All expenses other than 
farm feed were subtracted from the beef cattle income. 

Income from hogs was calculated by subtracting expenses other than farm 
feed from the market value of hogs. The marKet price was figured on a yearly 
baSiS, using an average sale weight of 225 pounds. Six pigs were weaned per 

TA.llLE 40.-LivestocT" prOatlotio'n levels 1tSea on 3 1'epresentaUve farm8 

Type of livestock Production 

Dairy cow______________... __________ . '" ______ ._._ -__ .. _____________ 32;'.4 butterfat anci a 400·lb. calf at 7 
montbs.Deef cow ______________________________________________ ____ __________ 500-lb. calf at 7 months. 

Beginning Ending Gain 
welgbt walgbt 

Yearling steer: Pounds Pounds POILnds
Wlnterecl, pastured, finished in dry lot__ •__ . _•___ •____ •_______ ~__ _ 604 1,190 586Wintered, fed on pasture, fm[shed in dry lot.__________.._________ _ 604 1,143 539 

Choice steer calf: Wlutered, pastured, finislJed in dry lot __ ..___________ ~____________ 140 1,105 6G5
Wintered, fed on pasture, finisbed In dry 10L___________ ._________ 440 1,040 600Mnrket hog _____ __________________________________ ..___• .--_______ - ____ _____ _~ ~ ~

'. 
225 
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litter. Feed requirements for sows over and above what was necessary to take 
them to a market weight of 225 pounds were budgeted. 

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

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

'.rADLE 41.-Lit:cstoclc fCCIL 1"cljltircm.ents on 3 1'epl"escntative f(/.nn.~
-" -..----.--~.----. _.....- _.__._---_ .. __._._----.-._-_._-­

, I' i 'rotnl hay 
'rype of livestock I aruin 1 Ii ] In,' Pasture' I nnd pus· 

ture 

----------------------------------------:------ ----- ­
; .Bushels TOllJl J'ons TOllS 

:llllk cow nnd replacement' ...... .. ']3.6 3.5 1.71 5.2~. ~-

Dui">' heifer .................... '00 .... " - ~ -- ... 5.0 .58 .85 1.43 
Beef cow and replacement '._............. 

~ 

4.2 1. 58 2.35 3.93 
Beef heifer _••.••........•...•••.••. _... __ . .. .. ,j~5 .58 .•5 1,3a 
Choic~ yearling steer: 

I 
I ,,?

Wintered, pastured, finlshc(l in dry lot. ............. ' ,10. 18 1 !.oJ 2.4 I 3.8 
',~

Wintered, fed on pusture, finished in dry lat. ... __ "_1 51. 07 1.3 1.0 3.2 
Choice steer calf: 

Wintered, pastured, finished In dry lot. ............. , 46.1 1.63 3.53 
Wintered, fed au pasture, fmished in dr,' lot......... ' 55.0 iI 1.721.91 1. 43 3.15 

Hog: I
Market hog ................. _................. _ _.- .. 13.5 .05 .079 
Sow.. " - .. -- I 

I _. 
:jO.O I-.. ····~~~~I .2 .2~ 

----------~----

I Corn equivalent. 

2 Pasture requirements nrc calculated in terms of tons ofllay eqnivalent. Prodnctiou of pustureland was 


figured In tons of hay to mtlke It easier to handle dllTerences in production per ncre. 
3 Dairy cuttle replacement is calculated to be 20 percent nnnuully . 
• Beef eO\l- replacement is calculated to bo 14.3 percent annually. 

TABLE 42.-Incom.c from (/wil'lI·hog system, (No.8), j(wm. 2, 1944-51 cropping 
pla.n, lZecl-in'ing 1n'iccs 1 

.-- .~-------..---.---------.-------- ­~I -Years nfter adoption of the revised plan 

Item 1--(-10-~-~~--{-10-~-3)~--(-10-~-.!)~--(-19-~-5}~--(-10-~-6}~'--(-10-~-7}~-(-10-7~-16-67--} 
----------·1--------------------------
Income: Dollars Dollars Dollars Dollars Dollars Dollars Dollars 

.... .. _,,00""Skim milk. ___ _ 209.30 204.10 195.85 193.80 ISS. 40 183.25 17S.05 

Bntterfut..___ ............ _.. _.. 1,214.50 1,178.85 1, 140.85 1,103.40 1,065.55 1,020.55 091.90 

VeaL. ___.... __ ._ ........ __ •.. 397.60 375.20 357. 00 338. 9,1 320.60 302.54 284.20 

Beef (onll}.- .. - __ ..... __ ..... 210.20 200.26 100.23 180.20 170.26 160.31 150.28 


Total dalry income ____ .. __ ... 2,031. 60 1,958.41 1,883.93 1,816.34 1,744.81 1,675.65 1,604.43 

Dairyexpenses.... __ ._.._._._ 260.10 252.55 244.95 237.40 230.70 223.15 215.60 

DnIrynet Ineome______ ._.... 1,771. 50 1,705. S6 1,638.98 1,578.9-1 1,514.11 1,452.50 1, 3SS. 83 

IIol!s:Income..__.. _.... ____ •. ____ 7, 58G. SS 7,356.72 7,12·1. 88 6,80·1. 72 6,667.02 £i,437.76 6,207.60 

Expense............... _.... 1,579.20 1,533.8'1 1,488.48 1, '143.12 1,'102.80 1,357.44 1,312.08 


Net ineome__ ._. _______..__ 6,007.68 5,822.88 5, 63G. 40 5.451. 60 5,265.12 5,080.32 4,895.52 

Livestock net income.. _._... 7,770.18 7,528.701 7,475.38 7,030.54 6,770.23 6,532.82 6,284.35 

Costs: 
Corn und onts_............... 2,167.00 2,103.00 2,038.00 1,976.00 1,020.00 1,857.00 1,705.00 

Hny.................... _.... . 293.05 28·1.48 275.04 267.44 259.SS 251.37 213.06 

Rotution pasture_ ........__ .. 00.13 87.53 84.00 82.29 79.06 77.34 74.73 

rl'axes____ '"'_~ ... _~ ~__ ~ ~ ~ __ _... ~,. .. 31G.08 321.35 326.62 331.SS 330.00 328.00 326.00 

Fences____ •______ ~ ~_ .. ~ ~ ¥ ___ • 117.00 117.00 117.00 117.00 117.00 117.00 117.00
_ 

Totnlcosts•.._............... 2,083.26 2,013.36 2,8·12.46 2,774.61 2,706.84 2,630.71 2,555.70 


Net farm ineome_ ....__ ..__ .___ 4,705.92 '],615.38 '1,432 92 '1,255.03 4,072.39 3; 902.11 3,728.56 

I 5 dnlry cows and 168 hogs. 

• 
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Data on Additional Annual and Additional Accumulated Incolle 
Tables 43 and 44 supply additional data to those giyen in tables 21 and 22 

(pp. 42 to 44) for other soils in the Ida·Monona group. 

TABLE 43.-Adclit-iona.l 1'etlU'llS fr01/l. (JI'OPS and acclIo1Iwlated aclclitiona.l 'retlWltS 
peT a.cre, 10·yea/' period, following a,cloption of conser'Ua.tion lJTactices on Monona, 
.~;,U loams, 1948-52 prices' 

ERODED MO~roNA SILT LOAlI!, 12- TO 2O-PERCENT SLOPE 
~--,. ""-­

'rerracing and Gontouring Terracing. contouring, and 
fertilizer 

Cash grain LI\'cstock Cash grain Livestock 
Years after 

I
1adoption of Rotation 

!revised plan Aeen· Aeen· I Aeen· Aeen· 
Addl· mn· Addl· mn· Addl· mn· Addi· mn· 
tlonal lateel tlonal lilted' tional lated tlonal lated 

retnrns addl· retnrns addi· retnrns add I· retnrns nddi· 
tlonnl tional tionnl tionu! 

returns rcturns returns ~ returns 

C-C-O: Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dolla" 
I ................ C............... 2.84 2.84 4.26 4.26 24.66 24.66 15.90 15.902.____ __ ____ ~ __~ ~ C........... ,... 6.95 9.79 9.66 13.92 28.06 52. i2 20.58 36.48 

3•......••.•••••• 0 ............... 4.58 14.37 3.95 17.87 4.76 57.48 7.56 44.04 

4••••• __ ••••• _••_ C._............. 12.07 26.44 14.77 32.64 31. 76 89.24 26.12 70.16 

5................ C............... 13.34 39.78 13.60 46.24 32.32 121. 56 24.86 95.02 


0 ............... 3.39 43.17 4.50 50. i4 3.10 124.66 6.14 101.16

7____ ~ 4 ~ ___ ~ _ ~ ___ C•••.••••••••••. 11.64 54.81 11. 40 62.14 29.34 154.00 22.43 123.59 
S••..•. "......... C._............. 10.93 65.74 10.40 72.54 27.78 181. 78 21. 29 144,88 
9................ 0 ............._. 2.37 68.11 3.95 76.49 2.00 183.78 4.64 149.50 

C••_........._•• 9.51 77.62 8.40 84.89 25.08 208.86 18.88 168.40 


6........ , '''''''1 
10··.. • .. ,···· .. ·1 C-C-O,: IC•.•._•._....... 2.84 2.84 4.26 4.26 17.32 17.32 10.10 10.10 

... _-- .. - ... ------ .. -- 0 ......__ ..•._.. 7.24 10.08 10.37 14.63 21.58 38.90 14.78 24.88 
3_••__ __ .•.. 5.76 3.19~""''''''''''''l...... ... 0 ......_ __•.. 4.66 14.74 20.39 .34 39.24 28.07 
4............._.. 0 ............... 13.77 28.51 15.19 35.58 27.64 66.78 21.17 49.24 

0_____________ .,., _ 0 ............... 12.92 41. 43 14.05 49.63 26.40 93.18 20.18 69.42 

6 •• _............. 0 •.•..•••..•_.... 3.39 44.82 5.60 55.23 -1.00 ~2.18 3.11 72.53

7_____ ~ .. ___ .. _____ 0 .•__. __....._.. 11.07 55.89 11.92 67.15 24.13 116.31 18.05 90.58 
8................ C............._. 10.22 66.11 11.07 78.22 23.00 139.31 17.20 107.78 
9.__............. 0 ....._..•_•••••. 2.20 68.40 ·1.42 82.64 -2,35 136.96 1.93 109. il


0_ ••. ..10•••___ ......... ____ ..••_ 8.37 76.77 9.0B 91.72 20.72 157.68 15.35 125.06 

C-O.-C-O-lIE\I: 

1....._.......... 0 ............... 4.26 4.20 2.84 2.84 10.63 10.63 6.37 6.37 

2 •• ___ ........... 0,__......__ ....• 3.08 7.34 2.47 6.31 -.92 9.51 2.83 9.20 

3................ C••.• ___ .•..•.•. 10.36 17.70 8.37 14.68 16.87 26.3B 12.19 21.39 

4•••.. _.......... 0 ••_••..•••.••.. 4.34 22.04 5.45 20.13 .42 26.80 4.89 26.28 

5._............. _ lIL •• ____........ 3.66 25.70 5.49 25.62 10.98 37.78 10.98 37.26 

6_•••....••...••• M•.•_........... 3.66 29.36 5.49 31.11 10.98 48.76 10.98 4B.24 

7...._........... C.••.•••...._._. 13.20 42.56 12.21 43.32 19. il 68.47 16.45 64.69


011 ______ .._______ .,B_ •• __ .... ___•••• 2.92 45.48 5.60 48.92 -.92 67.55 5.20 69.89 
9--..----........ C............... 11.50 56.98 10.65 59.57 18.15 85.70 15.03 84.92 
10.•._........... 0 •.•.•._........ 2~21 59.19 4.97 &!.&1 -1.54 84.16 4.65 89.57 

O-C-0-M-1I1: 
L •. _... ,_ ....... 0_.............. 4.26 4.26 2.84 2.84 12.61 12.61 7.91 7.91
2_______ .... ___ ...._ 0 ............... 6.81 11.07 5.39 8.23 15.16 27.77 10.46 18.37 

3............ __ •• 0_..........__.. 3.79 14.86 4.10 12.33 -1.37 26.40 1.24 19.61 

4.........._._••• lIL. __..... __ .... 3.66 18. 52 5.-19 17.82 10.98 37.38 10.98 30.59
5 ________________ M.•__ ...._...._. 3.66 22.18 5.49 23.31 10.98 48.36 10.98 41.57 

6••...•.••••••••• 0 •.._........... 14.62 36.80 13.49 36.80 22.83 71.19 18.56 60.13 

7________ .......... _.... C............... 13.91 50.71 12.78 49.58 22.12 93.31 17.99 78.12 

8................ 0._............. 3.47 54.18 5.92 55.50 -1.85 91.46 2.98 81.10 

9................ lIL.............. 3.66 57.B4 5.49 60.99 10.98 102.44 10.98 92.0B 

10............_•• lIL....... _.... _. 3.66 61.50 5.49 66.48 10.98 113.42 10.98 103.06 


O-O-M-~I: 
L._•••••••••••.• C••_............ 4.26 4.26 2.84 2.84 9.33 9.33 5.07 5.07 
2.•...••••_•••••• 0 ............... 2.44. 6.70 3.23 6.07 -2.41 6.92 .71 5.81 
3•.•.•••_•••••••• lIL............... 3.66 1".36 5.49 11.56 10.98 17.90 10.98 16.79 
4........._...... ~L•••_........... 3.66 1·1.02 5.49 17.05 10.98 28.83 10.98 27.77 
5•••_••. ___ ...... C.............._ 11.21 25.23 n.64 28.69 18.84 47. i2 12.87 40.64 
6............_.•_ 0 .............. _ 4.18 20.oJl 6.55 35.2·1 -.67 47.05 4.06 44.70 
7_••.•• _._, •••.. _ 1\L••• _......"'" 3.66 33,07 5.49 40.73 10.98 58.03 10.98 55.68 
8••_•.•_.••• __ ... lIL•••• _••_...... 3.66 36.73 5.49 46.22 10.9S 69.01 10.98 66.66 
9...~....._.•_... 0_.___ ..•••••••• 13.49 50.22 17.0-1 63.26 23.53 92.54 19.27 85.93 
10•••••. __•••.•.. 0._ ............. 3.16 53.38 7.9(\ 71.16 -1.70 90.84 5.41 91.34

I 
See footnote at end of table. 
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TABLE 43.-Ailclit·iollal 'ref llI'I!S fro-ill crops (/'/lIL aCcltnl1tlateti aildoiUo'llaZ ret1W1!8 

per acre, 10·year 1)criOll following 1Illoption of 00118('1"1.;(1 lion II/'uctie(,8 on .ilfonOl1{(. 
 •silt loams, 1948-52 tn-lec.s '-Continued 

)[QXOXA SILT LO>\)[, 9· '1'0 15-PERCEXT SLOP$ 

Terracing nnd contouring ~rcrrncin~, contouring, and 
fertilizer 

Cnsh g(uln Llwstock Cash ~r:lin Liycstock
Y~ar$ after 
udoptlon of Rotation ----- .._----- .-~----, .. --.-- ­
rc,iscd plnn 
 "I.ceu· Aceu· Aeen· Aceu. 

Addi· mu· Add!· mu·: Ad,li·, mu· Addl· lUn. 
tional !nt~d tional lated, tlonn! ! Inted tiona! luted 

,,'\nrns. addl· I rcLt\rns. uddl· . rNUrnS! addl· returns addl· 
tional I tion:ll ; . !ion:" tionn! 

, returns; returns, :returns i r(.turnsI 

---- .--.-~ --1---·------.---;------
O-C-O: Do~I<;:ls , Da~lfl!8 ; Dollars i IJo~la.r8 DallflTS IDllllars Dol/ars Dollars

I ...... , .... " .. 	 C.. __ _.0'. ..84 I 5.GS' v.t>S, 25.04' 25.0,' 20.66 I 20.66
2.__ ........ .. 
 C.... 7.10 O.9t! 9.52: 15.2U: 28.87: 53.01 I 2·l.40: 45.15
3......... . 
 0.. oj. 50 14.44: 4.27' 19.4, 6.34! 60.25, 5.4S· 50.63
4..... . 
5__*_~ ..... .. 8::: l~:~~: JU6 i i~:~3 i ~~:f~ i ~n~: 1~~:~~' ~~:~ci l~U~
6•• __ ... . 0.... 7.31 li1.74t 7.27 01.39: 8.115:141.14: 0.32' 122.99 

0... 20.1G ,1. 90, 22.86 8-1. 25' 40.23: 1St. 37 I 37.42 160.41
7________ .~. ~_~ .• •S............... . 
 C... 21.72 0:1. 62! 21. il lOS. 96 i 41. 37 i 222.7·1: 39.12 199.539••__ ... . . __ __ 

10•.•.• " ... __ ..• 0... 900 102.62, 9.24 118.20. :,g.029 I'. ~_'~153•. ~~ ~IOl.·253~ ;~91.· -2815
C . __ 23.99 126.61! 2,. 26 145.40' _ 3 uu -v 

C-C-O.: 	 , 
L ........ . 

? 	

C... ·1.26' 4.26' 5.6·Q 5. ()$ 1.'i. fJ3' 15. fJ3 12.67 12.67

C.. s.on I 12.3.1 I S.9.> i 14.03 I 19.32 I 34.94 15.51 2R.IS
3::::' .. .. .,: 	 0.__.. 4.74, 17.00. 3. 79 1.~. ·12 i 2.OS 1 37.52 i 2.42 3U.604...... C.__ !-l.a·' 31.43! HAS I 32.90 25. 57' fJ3. 09 21.90 52.505•.•. 0... 17.04 48.47 I 17.18 51.08: 28.12 9t.21 I 2·1. 60 ;;'10

'6__.• O~~__ 	 ;.5R 5G,()5 6.40 57.4S 5.-12 96.1l3 ~ 5.03 1>2.13 ___- C .. ~_ 21.5.';'; 71.(~ 21.44 7S.92 32. 67 129.30 29.00 111.13S....... , 	 C... 23.43 101. Or, 2a.29 1 1U2.21 : 30.09 142.12
9...__ ... 0,.... 	 9.4~ 11[1.5<1 8.37 ' 110.5S 3i:n: i~n~ I 7. OS 149.2010.__ C... 20.55 137.09 26.84 137.42 i 3G. 6·1 207 77 I 34.54 1sa. 7". C-O,-C'-() ·)[-~r: 
L .._.... . 	 C... 5. 6~ n.oR 4.26 4.. 2G 11.19 H.19 5.45 5.·152.__•. 	 0,, __ ._ 2.·j·j k.12 f3____ . 	 ti.55 \ -.2.~ 10.91 1. 0;- 6.52r ... 10.22 ~:5~ : 14.64 i 15.73 26.04 9.28 15. SO4___.. _ 	 0 .... 4.!Il ~U:: f 3.03 1. ·16 28.10 2.:H Ih. J4P..... ~l. 3.66 2ft 10 i 3.G6 I §t~~ i 7.32 35. lj2 7.32 25.466.... ;'If. .... . 3. Gil 3.66 25.J9 t 7.32 42.7·17___ _ 	 7.32 32.7:3

C. ...... . 17. 7.~ ;r:~ h¥ : lil. 77 r -10.36 i 23.-10 66.14 15.82 48.60S..__ ...... . 	 0,.......... 
 6.~7 54.3S ! 5.92 ' 46.25 ' 4.23 70.37 4.55 53.159..... __ • 0 ........ . 21.15 .5 53 li~ 75 6'1.03 t 2fi.n; 97.0·1 18. GG 71.S1
10••__ .... 	 0 ..__ 7.97 »3.50 0.95 70.90 I 5.33 102.37 5.57 77.380-0-0-;'\1-)1:
1 •• __ ..... C..... . ,1.6, 5.24 4.26 4.26 I 16. (l,<; 10.6S 0.34 6.312__......... ", C ..... __ .. i.{ttl 12.31 5.82, 10.0~ 1 IS.52 35.20 7.90 14.24
3..... .... 	 0 ......... . 3.UO 14.93 . 2.69 : 12.77 f .9S 36. IS 
 .17 14.41

3.06 r;.~3 I 3.66 ! 16.43 7.32 43.50 7.32 21. i3
3.66 ' 20.73 20.09 7.32 50.82 - 3" 29.05t::::::::::::1 	 ~~~::::::: 14. -IH ~ 31.09 Inj j 31. 73 24. III 75.73 13:./4 42.49 •1 ..__ ... .......... 	 C._..... , .. 4S.76 
 12.92 44.05 26.33 102.06 I 14.72 57.2115__. __ .......... -' 	 D..... . It~ 1 
53.86 4.86 49.51 3.67 105.73 2.38 59.59 

Q..__ ...... ., 	 M...... .. .. 3.66 . 56.76 3. no 53.17 7.32 lI3.05 7.32 66.9110.. .. .. .... 	 ~L ... __ . a.66 59.06 3. fiG 56.sa 7.32 120.3, 7.32 74.23
C-o-:\[-~r: 

1............... 	 C..... 5.GS 5.6S 4.26 4.20 S.71 871 5.10 5.10
2..__ ....... 	 0 .. __ .. 
 8.05 ! 2.21 6.47 -.70 0.01 .7S 
4__ __ 15.33 ~'.32 13.213.......... . 	 "1. .. __ .. ~:~~ j 11. 71 i 3.66 10.13 ';.32 

5.89 


"I. ... . 3. G6 15.3, , a.c", 13.79 7.32 2'2.05 7.32 20.53
5.... .. 	 C... .. 13.1l3 29.00 : 11.30 25.09 16.G6 39.31 12.06 32.59
6..... 	 0._.. 5.29 4.74 29.83 2.22 4L53 3.32 35.91i .. __ _ ~I. ...---­ 3.66 ~i:~ i 3.66 33.49 7. az 4S.b5 7.32 43.23
S•••. 	 ~L . 3.&\ 41. 61 a.li6 37.15 7.32 5G.Ii 7.32 50.55
9--....... C.... .. 20. .59 I 62.20 17.61 I 54.76 I 23.62 i9. i9 1'\.45 69.0010______ . 0.. . i.32 I 70.0? , 6.95 I 61.71 I 4.75 84.54 5.53 74.53 

I 

--------------~---See footnote at ~nd of table. 
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TABLE 43.-.1.(W£t.tOIt{ll l'ell/rIls from crops (lll(l (lC(JlllJllli(lted, (l£lclition(/~ l·ot·urn/! 
PCI' acre, 10-1Ioar periOd follo-Will!l adopt ion of eOIlU'I'?;(I lion. pmrf ices on. MonOll(l 
,~ilt looms, 1948'-.'')2 prices j-CO).ltilUWcl 

MOXOXA SHIr LOA~l. 2- tu g·.PERCF'··T SLOPE: 

T('rruclllg mid (·ou touring Tel"raclllg, contouring, and 
fcrtlllzer 

, Ca:b graIn' l-' UYcstork \ Cash grnl'l ' Livcstock 
Years niter 
ndoptiou oC i{OtlltiOI1 1--;:\::-1'---1 ACC'lI' I I' ~\ccu'll. i Accu·revisc(t plun 

: Add!. I llIU- AddI· \ mu· : Addl· lIIU· Add!· i mu­
. Homtl I hlted. tlunal IJated :, tlonnl lutc·d tlonul \ luted 
returnsl uddi'jreturns addl· I. returns. addi· Ireturns Iaddl.

i tiona! liona\ . 1tionnl f tional
iretur.ns returns: ,returns I returns 

D:;;::;i DOI.lur~·:~J:;: J)o./l:r8';.~)ollar$l\ J)ollars DOllars!~ 
~. 2ti ,1.26 '1.26 4.26: !!-I.57 24.57 20.00· 20. G6 

. I 5.J] n.37 5.][ 9.37 I 25.13 49.7lJ 21.22 41. SS 
i 3.00 12.3. 2.21 n.vs: 7.78 57.48 4.70 46.58 
i G.95 10. 32 Ii. 53 11<. 11 I 2(;' >Jl 1)3.89 22.36 68.94

·1 	 7.~1 27.13 7.2·\ 2;.3' f 27.12 111.01 22.79 91,73 
a.S7 :n.oo 3·\10 2K35· 8.33 t 119.34 5.25 QO.n"I 	 1 
9.37 40.37 Ii.Gtl 3•. 01: 2S.12 14•. 46 23.78 120.76 

__ • lO,OS 51\.>15 9.23 ,1\i.2·! I 2S.M 176.00 2·1.21 144.97 
..• I ,t.r,~ 55.03 3. 79 I 5O.0;J \ S.81 IS4. SI 0.81 151. 78 

11. 50 Oil. 53 10.50 I (;0.•,3 I 2<J.54 214.35 25.06 176.84 

4.26 ·\.26 2. S41 Vd: H.21 14.21 11.25 n.25 
4. Il' 9.23 3. >\0 (\.2\ t 14.77 2fl. UR 11.67 22.92 
2.051J.2S 1.97 .'.~I 3.M 32.52 1.96 24.SS 
0.39 17.ti7 4.21i 1247 15.91 48.43 12.38 37.26 
6.95 ~".02 4.8217.211 16.34 64.77 12.81 50.07 
2.6S 27.30 2.44 19. 73 3.94 68.71 2.20 52.27 

~:~g ~U~ ~j~ ~n8 1~:~~ Igg:~6 i~:~ ~g:~~
3.39 47. 72 ~l. ~4 34.03 4AI JOS.21 2. 44 82.21 
9.79 57.51 7.10 41.73 8.47 126. OS 14.51 96.72 

4.26 4.26 2.84 2.84 -9.Ii 9.77 4.35 4.35 
1.65 5.Ul 1.05 '.1.49 -.28 9.49 1.22 5.57 
4,5·1 10.>\5 2.98 7.47 10.05 19.54 4.49 10.06 
1.73 12.18 ! 1.05 9.12 -.28 W.26 1.15 11.21 
.00 12.18 .OU U.12 -3.06 22.92 3.U6 14.137 
.UO 12. IS .UU 9.12 3.a6 26.58 3.66 18.53 

5.39 17.57 3.55 12.07.-10.48 I 37.U6 <t.91 23.44 
1. \17 19.M 1.81 14ASi -.12' 36.9,[ 1.22 24.66 

25.07 3. 83 47.56 5.06 29.725.53 Js. 31! 10.62 It 
2.13 : 27.20 1.811 20. ~>O, -.04 17.52 1. 22 30.94 

L .. __ 4.26 4.20 2,R·j 2.8·\ I 12.02 12.02 7.&1 ! '.f>4 
2___ . __ . ~ ~ ______ : 4.501 8. SO 2.&1 ~. ~8 I 12. Hi 24.18 7.64 15.28 

1.73 10.53 ' 1. f,S 24.(;9 1. 94 17.22 
1••0, .51!t~:·:. :::~::::! 	 .00 .Oll 7. '.!{)' 3.66 25.35 3.00 20.8810. 53 10__ • ________ " •. 	 .00 10.5a .00 7.20· 3.66 32.01 3.66 24.54 

6.••__ • ·to7 2.98 10.2·1' 12. 16 4,1.17 7.'!9 32.03 
7_.._.. __ _ _" ~ _~ _; 5.25 Z.OS 56.47 7.35 39.38 
8__.. __ ' 1.97 1.50 lU~ I 1~:~~ 114.SS .99 40.37 
IL_.... .00 ~l. i2 .00 J4.hO. 3.66 1\8.M 3.66 44.03 
10.._... .00 22.72 .00 J.l.SO 3.66 72.20 3.06 ,17.69~~I 


4.26 .J. 26 2.04 2.1>·1 7.29 /.29 3.J3 
2... .. 
1.... 	 3. 13 1

1.58 5.h4 I 1.58 4.·12 0.50 .95 4.08 
5.lH I .00 4.,12 10.16 3.00 , 7.743... .. :38 i 	 3:~~ I

4.... . 	 5.8'\ i .00 4.42 3. GU 13.82 3.66! 11.-10 
2.81 'i.ZB 21.11 3.13 14.530......... , 4..2u I 10.10 1


1. 58 11. (18 J.SH ~:~~; i -.70 20.41 95 15.48 
.00 I 11. OS .00 1;,~4 I 3. fl6 1 2'1.07 3.00• 1 19.14L:::.::: ..:::,' .00 I .00 8.~4 3.66 27.73 3.66 22.80 

0............. . 4.20 f n:g~ , 2.84 11. (18 7.29\ 35.02 3.13\ 25.93 
10............... , 1.58 i 17.52! 1.58 13.26 -.70 34.32 

1 
.95 26.SS 

S..____ ." """ 

l Based on changing yields after n prnctfce is adopted • 

http:12.07.-10.48
http:2.051J.2S
http:retur.ns
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TABLE 44.-llmnber of yea,rs needed to accumulate additional 1'eturllS from 

aclclitional yield equal to the (ldclitional cost ot conservation ,practices, .~}Jecified 
 •soils and slopes 

ERODED MONONA SIW: LOAM, 12· '1'0 2Q·PERCEN',r SLOPE 

-,- ...... -~~~~-. ,--,~-~,,-- ~-.-"'-- -......---..----~....--~ -~-.---~~.- ~---~
1------,-,13nsis of romputlng costs per ncre ._.___ 

I 1I.loldlJoard plol\, tll"lI!rlll'Ind terracerl 13ulldozcr Custom
Conservation practice, 

type of farming, nnd 


rotation I With I WIth ,. With i With ' With 1 WIth WIth With

! opera· i opera· ollem'l opera· opera.! opera· opera· , opera.
I 

, tor's - tor's tor's tor's! tor's f tor's I tor's 1 toris 
, labo,' I Inbor I labor labor i labor f labor I labor I labor 
lincludcd excluded Ilncludcd "excluded, Inllludecl jexcludecl: includediexcJuded 

-.---------:--~,----\------- ---I--'~"---,---

rEIWACISG ".'W 1 , 

COl>TOUIUSG I 


I 1Oosh·grain : .l"erlrS ! l>euT~ }'eu,. i Year8 j Ye(~rs 1 Years : Yellr.C-O-O........... _, __ .. . 2 2 2 1 .( 1

O-C-O•• ___ .....•..•...•__ 2 2 2, ~ I " 1 .( 

·1 
C-O.-C-O-lII-M..__...... . ~ a 2 ~i 3 1 

4 
5: 50-0-0-111-111. .... __....... 2 a 2 I 5 ' .( i 01 6
C-0-1Il-~f..__ ............. , a 4 2 5:
5 ' 4 5Livestock: t ! •O-C-O ...... __ ............ \ 2! 	 3 I
2 2 2. ,! !

O-C-O, ____......... " .• _'\ 	 ~ 2 ; 2 ' .( , 


C-O.C-O-l\l-J.L...... 	 ' ~I ;; 2 a a \' 
3 ' .(

O-C-O-M-M____....... 	I 21 2 3 ~ 21 I
2' 	 5 
0-0-111-111............... 	 I 2 1 a 2 1 5: .( 5 


t
T£H.RACINd, CONT01."m.xo, 	 I 

I i
1 , 1 1 1 1 : C~g~t~:~;;~~~R:..::::1 1 ' 11 1 	 ., t1 1 f I 1 1 ; 2

C-O.-C-O-M-M........... i 1 3 1 3 3 I :; : 3
C-0-0-1I1-1I1............. ' 1 2, 1 '
11 	 2 1 2 t 2O-O-lIH,L. __ ......... . 	 3,
3, 1 1 4 3 4Livestock: 
0-0-0....... .......... . 2 	 2C-C-O,........ __ ..... ,., 
 2 2 2O-O,-C-O-l\l-J.L........ __ .,

O-O-O-l\1-lIf........-.. ""1 4
C-O-M-M__.......... __... , 
 4 

MONO:NA SIL'r LOAM, g. TO 15·1'ERCEN'I' SLOPE 
--~-- ---~,.-

THRIIACING AND 

CONTOUR/SG 1 


Cash'grain: I 
1 2 .( 3 I 4g=g=8~~:::::::::::::~:::! J, 2 ;; 2 4 : 

: 

4o-o•.-C-O-M-M........... !, 1 I ;; I2 3 ;; 5 ' 4 
 •
O-O-O-M-M............. .. 1 , 2 2 I' .( 
 2 6' U
O-O-l\I-~L__.......... _'.. 1 I ;; 1 3 5 ; 5 


Llc:~~b~:.....__...........l 1 2 2 2 4 

C-O-O,· .. ·····,· ...... ··-1 1 2 ~ I 21 4
0-0,-C-0-M-1I1.......... . 1 2 ;; 21 
 4 
O-C-O-M-lIL .• -...."".1 1 2 21 ;; 2 ! 4
C-O-1IHIL............... 1 2 1 ! 3 2 : 4 


TER.RACI~G, CONTOUIUNG, 
AND fERTILIZER ! 

Cash·graln: ! i 
1 I 1 11 1 1 i 1 j jg=g=8;:::::::::::::::::::I 1 1 1 I 1 2 	 2

O-0'~C-0-M-1IL""""'1 1 1 ;; I 1 ;; ~ I' 3C-0-0-JvI-1IL ............ . 1 1 1 1 2 
 2, 2O-O-M-lIf................ _ 1 1 a 1 4 
 4 i 4:;:Mestock: i 
0-0-0.................... 1 

C-C-O,...__ c............. /:

C-O.-O-O-l'>.I-1'1....... _... 

O-C-O-1\1-1-1.. •• _..... __ ._ 

C-O-M-1\1................. 


• 
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TABf,E 44.-NlImber of yea·rs needed to a·ccI/Inu/ate add·itiollal returlls fro'/n 
a.dditiollal yield equal to the additional cost of conservation IJractices, specified 
soil and slopes-Continued 

MONONA SILT LOAM, 2· 'ro 8·I'EIWENT SLOPE 

Basis of computing costs pcr acro 

1~Ioldboard plow !WblrIWlnd lcrraC<'r! Bulldozer Custom 
Conservation prnctit'e, 
type of fanning, nll(l 

rotatIon I With ! With With I' With ) With I With 1f With 1 With 
I opera.! opera· 

IIopern· opera· I opera· 'opern. opera· I OlX'rs· 
1 tor's tor's tor's tor's tor's tor's I tor's 'I tor's
I labor lahor labor labor I labor ! labor labor labor 
InClUdCdl'CXClUdCd Included excluded Included 'excluded ,included exclude,l 

.----1 I--;----,,;--j'--I--I--
TEIlRACING AND 1 , 


CONTOC.IlL'(G 


,Cash·groln: Years Years Years Years Year. i Years Years Yearsi0-0-0.•••••..•.•..•....•. 2 1 2 1 3 t 2 4 4 
C-O-O.................... 2 1 2 1 a j 2 4 4 
C-O.-C-O-M-M..... 3 1 3 2 4 !. 3 i i 
C-C-O-l\i-M.•••••••.::::: 2 J 2 2 2 6 66 . 
C-0-,\1-1L_.............. 5, 1 1 G 5 9 9

LIvestock: I 
C-C-O .................... 2 1 2 1 3 2 4 

2 1 2 1 4 aO-C-O······ .... · .. ·· .. ···I ~ ! 5 
C-O.-C-O-M-M........... 3 2 4 a 4 9 
O-C-O·M-~l. ..._..... ' __ 1 3 2· 6 2 6 <I' 9 I 8 
C-O-M-M•••.•••.•....•.•. 5 1 6 2 G (1) ! (I) , 
TERRACL"G, CONTOURING, 


AND FERTILIZER 
 1 
Cash·graln: I I 

I 
1 1 i 11 18::8::g;::::::::....::::::: 1 

1 ! d d1 1 1 1 
C-0.-0-0-Jlf-11...........1 1 3 1 ; 1 ~ I 3 
,C-C-O-M-M····· .. ··•··•· f 1 

1 
1 I 1 1 I 1 i ') 2 

J , 31Ll~3~~k~"L.····· ••• - .• '--1 3 1 3 ,I 5\ 5 

c-c-O··..•·••••••••··••· 1 1 i 1 J ! 1 ' I I 1 
O-C-O.................... 1 1 1 I 2
J IC-O.-C-O-M-M...........I 3 I 1 4 

i
I 2; 3 5 


O-C-O-i\1-l\I.............. i 1 2 ' 2 2 

O-O-l\f-lIf.........."""'1 ~ I 1 i 4 j 3 

1 I 4 II 5 

t 

I Practice will not be paid for ut the end of 10 years. 
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