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SUMMARY 

Conservation and improvement of the soil is one 
of the foremost problems facing farmers on the 
hilly Ida-Monona and associated soils that border 
the Missouri River bottomlands in western Iowa. 
Some changes in the present systems of farming, 
which center around grain crops and drylot fatten
ing of cattle and hogs, are necessary to control 
serious gully and sheet erosion. 

Several alternative ways are suggested by which 
old gullies can be controlled, new gullies prevented 
and the productivity of the soil maintained or im
proved. These are: use of crop rotations which 
include more acres of grass and legumes; a com
bination of better rotations and such practices as 
terracing and contouring; and a combination of 
better rotations, mechanical erosion-control prac
tices and fertilizer. On 160-acre farms use of 
rotations alone to control erosion would limit the 
acreage of grain to about 35 acres of corn and 25 
acres of oats. Although about 95 acres of hay 
and pasture in the crop rotation would increase 
the yields per acre of grain crops, the percentage 
decreases in acreage of grain would be much 
greater and total production of grain would be 
lowered. Total production of forage would be in
creased because of the larger acreage, but the in
crease in forage production would not be enough 
to offset the decrease in grain production. 

A soil-management system built around im
proved rotations, terraces and contouring would 
include about 50 acres of corn, 34 acres of oats, 
and 70 acres of hay and pasture on 160-acre farms. 
This system of conservation farming would pro
duce more feed than is normally produced with 
present systems, except on those farms on which 
50 percent or more of the cropland is used for corn. 

A combination of improved rotations, terraces, 
contouring and fertilizer would produce more feed 
on all farms when the conservation systems had 
been used long enough to reflect the yield-increas
ing potentialities of the improved practices. On 
160-acre farms, about 56 acres would be in corn, 
34 acres in oats and 62 acres in hay and pasture. 

The greater production of hay and pasture would 
favor a livestock system of farming, which would 
require increased investments in livestock, build
ings and fences . These greater investments would 
be in addition to the added investments in ter
racing and fertilizer. The amount of the invest
ment in livestock and buildings would depend on 
the soil-management practices and the kind of live
stock in the system of farming used to con
trol erosion. Many farmers have already partly 
achieved conservation through improved rotations, 
and they have the cattle to use the additional for-
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age. If farmers • who were producing 30 acres of 
forage in 1948, for example, are to achieve a con
servation goal of reducing annual soil loss to 7 
tons an acre through a system of farming that 
includes more hay and pasture, terraces, con
touring and fertilizer and uses a beef-cow herd to 
market the additional forage, they must make an 
additional capital investment of about $5,200 at 
1940-44 prices. Of this total about $650 would be 
for terraces, $90 for fertilizer, $1,900 for build
ing and fencing alterations, and $2,560 for live
stock (cattle and hogs). But those who were pro
ducing 70 acres of forage in 1948 would need to 
invest only about $500 more in livestock and a cor
responding small amount in building alterations. 

Compa,red with a hog-beef raising system of 
farming, a hog-dairy system would involve a 
slightly smaller investment in livestock and build
ings, and hogs and yearling steers (wintered, 
pastured and fed grain in the drylot) would re
quire about 14 percent less. 

The change from present to alternative systems 
of farming would be profitable. Compared with 
a net farm income of about $1,318 at 1940-44 
prices from an exploitive cash-grain system of 
farming, a soil-conserving cash-grain system would 
return $1,918; a hog-beef raising system, about 
$3,158; a system including hogs and yearling 
steers wintered, pastured and fed grain in drylot, 
about $3,219; and a hog-dairy system, about 
$3,271. Comparison of the net farm incomes at 
a higher price level (approximately 1953 prices) 
for the same systems of farming shows about 
$2,301 for the exploitive cash-grain system, $2,588 
for the soil-conserving cash-grain system, $5,948 
for the hog-beef raising system, $5,459 for the 
hog-yearling system and $5,518 for the hog-dairy 
system. 

These larger net farm incomes for the soil
conserving systems would not be forthcoming im
mediately. For a year or two in the transition 
period, incomes would be lower than with present 
systems of farming. But as additional capital and 
labor are employed and become productive through 
yield-increasing rotations and other soil-manage
ment practices and through more livestock, net 
farm incomes would increase. And within a few 
years the accumulated net income from the con
servation system would exceed the accumulated 
net income from present systems. The period in 
which this would occur would be even shorter if 
allowance were made for the slow but continuous 
decline in yields of crops that will result if the soil
depleting system of grain farming now practiced 
is continued. 



Costs and Returns for Soil-Conserving Systems of 

Farming on Ida-Monona Soils in Iowa 1 

BY Ross V. BA MAN , EAriL 0. H EADY AND ANDHEW R. AA roAHL2 

Shifting to systems of farming that include 
better soil-management practices is a major farm 
management problem in west-central Iowa. The 
originally rich, but strongly rolling, loess soils 
have been progressively damaged by erosion and 
depletion under systems of intensive grain farm
ing which have persisted since the first settlers 
broke the prairie sod t hree to four generations ago. 

1 Proj ec t 1085, I owa Agri cultura l Expe riment Station. This i s 
th e second s tudy in a s e ri es dea ling with farm m a nage m e n t 
a nd prncluc tion econo mics aspec ts of farming on so il s with an 
e r os ion ha za rd. For a report on an earlie r s tudy dea ling with 
Ma rs h a ll s oil s in w estern I owa, see : H eady, Earl 0. a nd 
Alle n, Ca r l W. R eturn s fro m a nd capital r equired fo r so il 
co nservati o n farm ing sys te ms. I owa Agr. Exp. Sta. R es. Bui. 
381. For a discussion of funda m ental economic principles as 
t h ey a pply to r esource con ser va tion gene ra lly and so il con
servat ion specificall y, see : H ead y, Earl 0 . a nd Scoville, 0. J' . 
Principles of conser vation economics a nd policy. Iowa Agr . 
Exp. Sta. R es. B ul. 382. 

2 Agricultura l E conomist, Production Economics R esear ch 
Branch, Agricultu ral R esear ch Service, U . S. D epartment of 
Agri c ulture; Professor, Departm en t of Economics a nd Soc iol
ogy, Iowa State College; a nd Principal Soil Correla tor , Great 
Plains Sta tes, Soil Conservat io n Se r vice, U. S. Department of 
Agri culture, r espectively. Th e a uthor s a re indebted to C. W. 
Crickman of th e Production E co n omics R esearch Branch, Agri
cultura l R esear ch Serv ice, for s upe rvisor y ass istance in plan
ning and conducting the study; to Frank Riecken, Department 
of Agronomy, Iowa State College a nd W. H. Allaway, Soil a nd 
Water Conservation Resea rch Branch, ARS, U . S. Department 
of Agriculture, for classifying and delimiting the soils on 
t h e sample farms and for providing estimates of yields of 
crops with alternative soil management practices; and to 
Harald J ensen, Russell Shaw, Sidney Staniforth and Allen 
Whalen fo r merly of th e Department of E conomics and Sociol
ogy, Iowa State College, for their ai d in conducting the study, 
At the time they worked on this report, Aandahl was In the 
Bureau of Plant Industry, Soils, a nd Agricultural Engineer
ing, Agr icultu ral R esearch Administration; and Allaway was 
In the D epartment of Agr onomy. I owa State College. 

Fig. 1. The s tee p s lopes often fo und in Ida a nd Monona soils 
a r e fr equ entl y badly erod d. If caught in time, the gullies m ay 
be bulldozed, and t h e la n d returned to crop u se. • 

In the wide strip just back of the Missouri 
River bluffs which soil scientists identify as the 
area of Ida-Monona and associated soils (fig. 1), 
slopes are steep and long. These are the more 
coarsely textured of the loessial soils, and the sub
soils are highly permeable. Water runoff from 
even moderate rainfall erodes these soils rapidly 
when they are farmed intensively with intertilled 
crops. Many farmers plant grain crops on fields 
in which the slope exceeds 15 percent. Both gully 
and sheet erosion are serious. Deep straight
walled gullies like those pictured in fig. 3 form 
quickly. They now divide many farms into several 
parts, each of which must be cultivated separately. 
These gullies are rapidly growing larger and more 
numerous. Annual loss of soil in the area aver
ages about 20 tons an acre. On some farms, it 
is as much as 60 tons. 3 Sixty tons of soil removed 
evenly from an acre would be a little less than 
½ inch of the topsoil. · 

Present systems of farming in the area are 
built around production of corn and oats for feed
ing to hogs and fattening cattle or for sale, mainly 
to neighboring farmers for feeding purposes. Al
though the area generally is spoken of as the 
Western Livestock Area, it includes many strictly 
cash-grain farms . Livestock enterprises tend to 

• Frey, John C. Some obstacles to soil erosion control In west
ern Iowa. Iowa Agr. Exp. Sta. R es. Bui. 391. 

Fig. 2. Sh ee t eros io n may n ot a ppear detri mental, but, over 
time, som e sacrifi ce in crop y ields results, a nd gu ll yi ng may 
occur on the slopes. 
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Fig. 3. Deep straight-walled gulli e. form quickly on the s lopes 
111 rda a nd :lfonona so ils. Gu lli es which r each this size are 
cliffi cul t to control. 

be located on farms on which a fourth or more of 
the cropland is used for hay and pasture. 

The unusual original depth of the mantle of 
loess, which ranges from a few to more than 100 
feet in thickness, has kept crop yields from de
clining rapidly as the unprotected top layers have 
washed from the steep slopes. Consequently, 
farmers have tended to overlook sheet erosion 
and to be more concerned about the number and 
the size of the gullie that are cutting up their 
farms. But both kinds of erosion are proceeding 
at an accelerated rate. In Woodbury County in 
1947, for example, half of the farms had seriou 
to excessive gullying and sever e sheet erosion 
(table 1). Another 30 percent had serio us to 
severe sheet erosion with occasional to excessive 
gullying. As the difficulty of farming around deep 
gullies increases, more farmers recognize that ero
sion may soon ruin their farms unless they do 
something about it. But relatively few have made 
progress in shifting to soil-conserving systems of 
farming. 

Both soil scientists and farm management spe
cialists who have studied the soil conservation 
problems of this area believe there is a practical 
solution. Old gullies can be controlled, new gullies 
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can be prevented and the productivity of the oil 
can be maintained or improved by the use of im
proved soil-man11gement practices. The job can 
be done by several alternative ways; for example, 
by better crop rotations, by a combination of 
better rotations, mechanical practices and fer
tilizer. Further, if a farmer applies these recom
mended conservation practices efficiently and ef
fectively uses the additional forage that would be 
produced in feed ing livestock, he would soon find 
his new system of farming to be at least as profit
able a his present system. Among the available 
alternative combinations of soil-improvement prac
tices and livestock-feeding systems, some would 
meet the individual situations of operators who 
are in favorable capital and tenure positions. 
Others would be suitable for those who have only 
limited capital or whose tenure on their present 
farms is uncertain. 

But many farmers are still undecided as to 
whether conservation ystems of farming would 
pay. Progress has been made in providing farmers 
with adequate information as to the additional 
benefits and costs of conservation practices, but 
many still lack this informat ion or have too little 
confidence in it to act. Apparently many farmers 
have made little progress toward p-ren.ter conser
vation because they question the profitableness of 
improved soil management and associated prac
tices . These farmers are particularly concerned 
about the practicability and additional costs and 
returns of soil-conservation systems of farming 
for their own farms. 

STUDY OnJECTIVE. 

The study reported here provides some research 
evidence, through economic analysis, of the ap
plication of suggested adjustments to a sample of 
farms on Ida-Monona and associated soils. Farm 
in the sample differ as to the degree of soil con
servation already attained. Analysis is concernet:l 
chiefly with_ estimates of long-run costs and re-

TABLE 1. CLASSTFICATTON OF SOTL BY DEGREE OF 
SLOPE AND EROSION, WO DBURY COUNTY, 1947.• 

H e m and degree Per centage of la n d 
in cou nty 

pe rcen t 
f"' r r c ntage s lope: 

o to 1 .............................................................. 17 . , 
1 to 5 ..... .... .. .. ...... . ............................. 1~ .o 
5 to 9 ....... ............ ........................................ 2 2. 4 
9 to 1 4 .... ....................................... .. .......... 22 .n 

1 4 to 18 ...... ................................................... 1 2. :l 
18 to 24 ... ...... ....... ........ .................................. ~.9 
24 a nd m ore ..... ........... ..................... ... ....... 0.G 

Degree of e rosion : 
None or little ........................................... ...... 22 

:lloderate ~h e t r o Ion with occas iona l 
to moderate gull yi ng .: .............................. · 3 

Seriou s s h eet e ros ion with occ:is io na l 
to excessiv gu ll y ing ............................... 19 

Sev ere s h eet eros ion with occas ional 
to mode ra t gu lJ ~,fng ..................... ... .. ..... 8 

Sever e s h eet r oslon wilh He riou s 
to excessiv e gully ing ................... ........... 4 8 

• fl] s timates provided by th e Iowa Soil Co nser vatio n Se r vice. 



turns of alternative soil-conservation practices as 
an integral part of the over-all management of a 
farm. Thus, it covers all associated practices 
especially the important management problem of 
effectively utilizing the additional forage produced 
from better crop rotations. But no attempt is 
made here to maximize returns from the farm 
through changes in other practices that are not 
closely related t o erosion control. 

Specific objectives are to estimate (1) changes 
in the organizational structure that would be in
volyed in shifting from usual farming systems, 
which r epresent various degrees of conservation 
attainment, to alternative recommended systems 
that would reduce annual erosion loss to 7 tons 
of soil per acre, (2) additional capital require
ments and (3) additional costs and returns. 

Only farms that are homogeneous with respect 
to size and soils are included in this study. The 
purposes of this were (1) to eliminate the possi
bility that differences in production and returns 
resulting from variations in these factors might 
be imputed to the use or omission of conservation 
practices, (2) to provide adequate sampling and 
(3) to keep the study manageable with limited 
f unds and research personnel. 

METH OD.-; OF S TUDY 

The first part of the analysis compares the or
ganization, livestock investment, labor used and 
r eturns in 1948 on a stratified random sample of 
140, 160-acre farms on the Ida-Monona group of 
soils.4 Acreage used for hay and pasture-an in
dex of current conservation status-was the basis 
of stratification of the farms. Acreage of forage 
was used for stratification because: (1) It was the 
only measure of conservation that could be de
rived from secondary data for sampling. (2) It 
is the most important conservation practice now 
used in the area. (3) It is the foundation of 
recommended practices. Regression coefficients 
were computed from farm organizat ion data for 
individual farms to measure the relationship be
tween the variables mentioned above and the de
gree of conservation. The results are presented 
graphically. Data for the analysis were obtained 
from records in the county offices of the Agri
cultural Stabilization and Production Committees 
and t he Soil Conservation Service and by personal 
interview of the operators of the 140 farms. 
Average prices during 1940-44 were used in com
puting livestock investment and gross income for 
individual farms. 

In the second part of the analysis, budgets for 
1948 and for 30 alternative systems of farming 
were constructed for each of 40 farms which make 
up a stratified subsample selected from the larger 
origi1:1al ~ample. The 30 alt~rnat ive systems of 
farmmg included a cash-gram system and nine 
alternative livestock systems for each of three 

' The sampling procedures and t es t s for homogen eity a r e ex
plained in detail in Appendix A. 

alternative systems of soil management. Each 
alternative soil-management system would reduce 
erosion loss to an average of 7 tons per acre per 
year. The subsample also was stratified according 
to acreage in hay and pasture. Therefore, com
parisons of the budgets for the current and alter
native systems of farming for each of the 40 
~arms show the additional production, resource 
mputs and returns for each alternative system 
for a group of farms that differed in level of con
servation attainment at the time of the survey. 
Additional budgets would not need to be con
structed if regression analyses were used. The 
relationship between these additional quantities 
and the degree of conservation (acres of forage) 
for the 40 observations provides a basis for esti
mating inputs or returns for an infinite number 
of points. Use of a stratified sample and re
gression analysis recognizes that attainment of 
~onservation on farms is a matter of degree grow
mg out of varying combinations of practices a,nd 
that the relationship may be treated as a con
tinuous functional relationship between economic 
returns and input of capital, labor or other re
S?urces invested in conservation and related prac
tices. To have presented all of the data only in 
t~ri:ns of averages for the entire sample or a 
hm1ted number of subgroups would have provided 
less useful information to the many farmers who 
are not represented by the means. 

Budgets for the current systems of farming are 
based upon the data obtained in the survey plus 
supplementary data from a second and more com
prehensive survey of the 40 farms in the sub
sample. Yields of crops were adjusted to the 
average level for 1939-47. Budgets for the alter
native systems of farming reflect the recommen
dations of production specialists as derived from 
experimental research and observations of the ex
perience of progressive farmers. They represent 
th~ organization and expected returns (with 
prices and costs at the 1940-44 level) after the 
farming systems have been used long enough to 
express any increments in physical production and 
returns resulting from yield-increasing elements 
of the new plan. Budgets for five of the alter
native systems also were computed with a higher 
level of prices than prevailed in 1940-44. All 
farms were put on a common income source and 
debtor basis by excluding minor farm and off-farm 
receipts, and interest payments in computing net 
farm income. 

Estimates of changes in production investment 
resource inputs (costs) and return; that would 
accompany shifts from usual to improved systems 
of farming are presented in the form of means of 
budget items for each of three conservation groups 
(low, median and high) and in the form of re
gressio•ns. Tabular procedure is followed when 
estimates are made for discrete or minbr prac
tices. But inferences based upon these means 
have the limitations mentioned previously, and 
they may not reflect differences in adjustment 
between farms not at the means. Estimated 
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values for the more important items are presented 
in the form of regressions to indicate more ex
actly the differences in adjustment on' farms 
which, at the time of the survey, already had at
tained particular degrees of conservation. Re
gressions are presented in linear or curvilinear 
form, depending upon whether departure from 
linearity was suggested by conventional proba
bility analysis. The range of the fiducial limits 
for the relevant probability statements for each 
relationship is given. 

The analysis and presentation emphasizes com
parisons between alternative systems of conser
vation farming from the viewpoint of their rela
tive economic feasibility to individual farmers who 
differ in capital position, tenure position, farm 
labor force, managerial ability and ability to with
stand risks. Although conservation systems of 
farming must be tailored to fit soil conditions on 
the particular farm, land is only one of several 
resource inputs, all of which must be considered 
together. 

COMPARISON OF FARMS IN THE SAMPLE 

Comparison of farms that differ in degree of 
conservation already attained is one method of 
analysis for prediction of changes in structural 
organization and in costs and returns that occur 
with a shift toward a conservation system of 
farming. This procedure uses data that reflect 
the experience of farmers who are in various 
stages of the process of making adjustments in 
farming practices. It reveals the characteristics 
of different farms and groups of farms as they 
were organized and operated in 1948 and the in
fluence of variations in farming practices upon 
costs and returns. But generally, as is true here, 
the sample does not include the full range of po
tential variations in practices or combinations of 
practices on farms that are homogeneous with 
respect to production resources. Furthermore, the 
experience is response to a past rather than a 
forward price situation. 

GENERAL O RGANIZATION OF FARMS 

About 62 percent of the farms in the sample 
were operated by tenants. About three-fourths 
of the operators used a cash-grain system of farm
ing, and one-fourth had a livestock system in 
which fattening of steers and hogs were the domi
nant enterprises. Investment in livestock ranged 
from about $400 to $12,000 in 1947-48 (table 2). 
These were essentially one-man farms, although 
the labor force ranged as high as 22 man-months. 
Land used for g1;ain averaged 97.6 acres, or 60 
percent of the land in the farm; 36 percent was in 
corn. The range of the acreage in corn was from 
28.3 to 86.8 acres. Acreage in hay and pasture 
averaged 57.9 acres, and the range was from 17.0 
to 118.6. Acreage in pasture was about three 
times as large as acreage in hay. 
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'.L'ABLE 2. ORGANIZATION OF 160-ACRE FARll l S, AVERAGE 
FOR 140 FAR\fS IN 1947 ~\ ND 194 8. 

Range 
Item 

Labor available ··-···-··-···· 
Inves tmen t in livestock 

Corn -··-·-·-·-·-·-·-·• .............. __ 
Small g ra ins ................. . 
Hay --·--·· ····-················--..... . 
Pasture ··-······-................ _. 

Grain sold _ ..... _ ......... ·-··· .. . 
Grain bought ....... ... ....... . 
l\Iixed feed (grain 

eq uivalent) ··········-··-·-·-

Milk cows -· ······ ·· ·········-···· 
Beef cows .... ................... . 
Litter s of pigs ........ ...... . . 
Cattle fatte n ed 
Ewes .... .... ..... .... ... ... .......... . 
Hen s ................................. . 

Unit 

months 
dollars 

Ac r es 

bu s h els 
" 

l\Iean 
Lower 

14 12 
2,219 390 

57.2 28 .3 
40.4 10 .7 
15.5 0.5 
42.4 13.5 

1,145 0.0 
303 0.0 

149 o.o 
3.7 0.0 
2.3 0.0 

11.9 0.0 
14.7 0.0 

4.7 0.0 
113.8 0.0 

ACRES IN GRAIN AKD FORAGE 

Uppe r 

22 
11,709 

86.8 
51. 6 
80.7 

108.2 

3,971 
7,071 

286 

10.0 
20.0 
35 .0 

128.0 
106.0 
358.0 

Figure 4 relates acreage of grain to acreage of 
forage. Although it may seem obvious that an 
acre not in forage must be used for grain or some 
other purpose, the graph has other interesting 
interpretations for the 140 farms. Forage was less 
important than grain, as indicated by the position 
of the line on the chart. The average acreage of 
forage on the 160-acre farms was in the low forties 
wh ile the average acreage of grain is in the high 
nineties. The distributions are skewed to the left 
- to the lower acreages of forages and to the 
higher acreages of grain. 

FEED UNITS PRODUCED 

Farms in the sample which differed in pro
portion of acreage in grain and forage crops did 
not produce significantly different total quantities 
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of feed. 5 But a definite relationship existed in the 
make-up of the feed supply. The relationship is 
shown in fig. 5. The regression line shows that 
the percentage of feed units in forage increased 
and that the percentage in grain declined as 
acreage of forage increased. The fact that only 
linear terms were significant in the regression 
analysis suggests that the complementary effects 
of forage production on grain production either 
was the same, regardless of the quantity of forage 
grown, or did not exist in the range covered 
(fig.6). 

LTVESTO CK I N VESTMENT 

The relationship of total livestock investment 
to acreage of forage is indicated in fig. 7. The 
average value of livestock investment for all farms 
in the sample was $2,219 (including breeding 
stock and animals bought for growing, fattening 
and replacement purposes). It is evident from 
the regression relationship that farms on which 
the acreage of forage was small are largely of the 
cash-grain type. The bulk of the crops produced 
on such farms is sold, often to other farmers in 
the area who carry on extensive feeding oper
ations. Farmers who have small acreages of for
age and low investments in livestock are chiefly 
beginning . operators with little capital and low 
equities in owned land or are tenant operators. 
It is apparent that alternative soil-conserving sys
tems of farming, such as are discussed in later 
sections, are needed to fit the circumstances 
peculiar to each individual farm. 

MONTHS OF L ABOR 

The amount of labor employed on the farms of 
the sample did not vary significantly with the 

5 Using a n aggr egate m easu r e of feed units based on tot a l d i
gest ib le nutri en ts in ha y a nd grain , a r egression of feed pro
duction on total fo rage acres was computed. Regression co
efficien ts fo r n either lin ear n or s quared m ea sures of forage 
acr eage were s ignificant a t the 10-percent level of probability. 
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acreage of forage. 6 Most farmers in the area re
ported 12 months of operator labor and several 
months of family labor regardless of the · de
gree of intensiveness or continuity of farm work 
throughout the year. Farmers in the sample re
ported an average of 14 months of labor employed 
throughout the year. Had it been possible to 
measure the labor continuously and as actually 
used in farm work (rather than simply the amount 
available on the farm) , a significant relationship 
between months of labor and acres of forage might 
have been obtained. As is brought out later in 
this report, the budgeted farming systems which 
include more livestock are relatively more profi
table when the additional work can be handled 
without added hired help. 

0 T h e computed regression coefficien t w as not s ig nificant at 
the 20-p er cent level of probability. 
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Gnas I NCOME A ND M ARGI NA L RETUJn,s 

Farms with large acreages of forage had greater 
gross incomes than farms with a cash-grain oper
ation and little livestock. The relationship,7 as 
illustrated in fig. 8 where the curve (concave to 
origin) indicates that smaller and smaller ad
ditions are made to total gross income at a de
clining rate, may be explained by several factors 
including the following: 

(1) Small acreages of forages may serve in a 
complementary capacity to grain crops over a 
limited range, and, through this relationship, yield 
per acre and total production of grain from a 
given acreage of land are both increased. 8 This 
complementary effect comes through nitrogen, 
erosion control and organic matter contributed by 
forages . Effects of this relationship appear to 
be rather small or at least not apparent in the 
data obtained for this study (see fig . 6). Ad
ditional acreages of forage did not contribute suf
ficiently to per-acre yields of grain to cause total 
grain production from a given acreage of land to 
continue increasing. Grain yields per acre tend 
to increase at a decreasing rate as forages add 
nitrogen and organic matter. 

7 The r egress ion equation u pon which fig. 8 is based is Y == 
1, 50 + 7i.7X- 0.204X0 • Using the derivative of this total 
income equation as related to forage acreage, we obtain 
dY /dX == 71.7 - 0.408X which indica tes the change (marginal 
quantity) of total gross income fo r each 1 acre increase in 
forage. 

8 For a detailed discussion of complem entary relationships in 
the crop rotation se : Heady, Earl 0. and Jen sen, Harald R. 
The econom ics of crop r ota t ions a nd l a nd u se. Iowa Agr . Exp. 
Sta. Res. Bu i. 383; and Heady, Earl 0 . Economics of rotation 
with farm and production policy applications. Jour. Farm 

• Econ. 30:645-664. 1948. 
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(2) The livestock systems followed tended to 
parallel the line of greatest profitability. Farms 
with the smallest acreage of forage carried very 
little livestock. Those with a medium acreage 
of forage carried livestock which promised the 
greatest returns from a small investment. Those 
with a large acreage of forage and greater invest
ment in livestock doubtless select ed the most profi 
table kinds of livest ock first and then pushed in
ves tment into succeedingly less profitable kinds as 
capital and acreages of forage were extended. 

(3) It is quite likely that management was 
greater or more efficient on farms with greater 
acreages of forage, and this may have prevented 
an even greater rate of decline in the curve. 

Gross income t ells little about net income and 
profits. But from the relationship shown in fig. 8 
and other derived data, it is possible to estimate 
which farms had the greatest net farm income in 
terms of acreage of forage. The specific point 
of maximum profits has no particular reference to 
a specific soil-conservation system of farming, 
but it is of interest in terms of the profitability 
of various types of farming in the area. Using 
the data for fig. 8 plus derived cost information/ 
it is estimated that net incomes were greatest for 
those farms in the sample which had about 
71.4 acres of forage .10 Net income is at a maxi
mum when the addition to gross annual revenue 
is equal to the addition t o total annual cost s. For 
smaller acreages of forage, the addition to revenue 
is greater than the addition to costs, and net in
come can be increased by extending both gross 
income and costs. For larger acreages of forage, 
the marginal or additional cost is greater than the 
marginal or additional gross income. At 71.4 
acres of forage, marginal or additional cost is 
equal to marginal or additional gross income, and 
net income is at a maximum. 

These estimates are not highly refined because 
they include the aggregation of cropping systems, 
livestock systems and cost structures found on 

• The equa tion defin ing a dded costs In r ela tio n to fora g e acr es 
h as b een synthesized or derived f r om basic figures u sed in 
th is s tudy a nd in t h e s tudies r ep or ted in I owa Agr. Exp. S t a. 
Buis. 381 a nd 389. The e qua ti on of tot a l annual cos t s (out
lays ) in r e la tion t o acr eage of fo rage a nd livest ock systems 
wh e r e C r epresents to ta l a nnua l cos t s a nd X r epresents f or
age ac r eage Is C = 695 + 42.56X. Usin g t h e derivative of 
thi s tota l cost f unction , w e obtain dC/dX = 42.56 indicating 
that th e inc r ease in t o t a l costs associat ed with each 1-acre 
ch a nge in fo r age is constan t , $42.66 . 'l.'hi s includes labor , f uel 
a nd seed , repa irs a nd depr eciation, tax es, s up plies, a nnua l ou t
lays fo r feeder stock, depr eciat ion on breeding s t ock, a nd oth er 
item s . Its magn it ude i s g r ea t n ot because fo r age costs so 
mu ch per ac r e but la r gejy becau se t h e a nnua l o~tlay for 
feeding [: t ock is g r ea t fo r m os t of th e fa rm s p roducing m or e 
fo rage. 

10 Give n th e g r oss in com e f unc ti on of equa ti on (1) b elow a nd 
th e t otal cos t fun c ti on of eq ua ti on (2 ) below ( b oth in r e
spect t o fo r age acr eage) t h e deri va ti ves becom e t h ose i ndi 
ca ted in equa ti o n s (3 ) a nd (J) . r especti vel y : 

( l ) Y = 1, 50 - 71.7X - 0.204X2 

(2) C = 695 - 42.56X 
(3 ) dY / dX = 71.7 - 0.40 X 
( 4) dC/dX = 4 2.56. 

As we wi s h to equa t e a dd i t ion a l ( m a rg ina l) returns to a dd i
ti ona l ( ma rgina l) costs, w e can set t h e d e riva ti ves eq ua l in 
th e m a nne r dY / dX = dC/dX a nd th u s ob ta in equa ti o n (5). 
Sol ving f o r X w e ob ta in eq uation (6) w hi ch states that t h e 
a dditio n t o cos t s is equa l t o th e a ddi t ion t o r evenue a nd, 
th e r efo r e, tha t n e t p r o fi t is at a maximum w ith 71. 4 acr es of 
fo ra g e. 

( 5) 71.7 - 0.408X = 42.56 or X = (71.7 - 42.56) /(0 .4 08) 
(6) X = 71. 4. 

the sample of 160-acre farms.11 They describe 
the transition (quantities and structure) of re
turns and costs from farms with small acreages 
of forages to f arms with large acreages of for
age . Farms at the extremes in acreage of for
age differed considerably in organization. The 
estimates serve as a descriptive step in character
izing the farms in the area. However, some in
dividual farms with an acreage of forage greater 
or smaller than 71.4 acres had greater net incomes 
than those farms with an acreage of forage ap
proximating this calculated point. This type of 
variation is due both to sampling error and to the 
diverse techniques, management and capital struc
ture on the farms. The homogeneity introduced 
into the sample by limiting the size of farm and 
the soil types included did not remove these 
sources of variation. 

The foregoing analysis does little to indicate 
the costs and returns of specific conservation and 
feed utilization farming systems. The budget 
analysis that follows serves this purpose. It also 
indicates the amount of investment in conser
vation and livestock that is adapted to individual 
farmers who differ in amounts of capital con
trolled and in managerial skill. 

ANALYSIS OF ALTERNATIVE 
CONSERVATION SYSTEMS 

OF FARMING 

The purpose of this phase of the study is to ex
amine several alternatives available to farmers 
in the area in conserving the soil and in ut ilizing 
the additional forage produced in different con
servation cropping systems. Kinds of adj ustments 
necessary, capital and labor requirements for t hese 
adjustments, and costs and incomes of the dif
ferent systems are estimated through the budget 
process as outlined in the explanation of methods 
of analysis. 

The best use of forages has become an increas
ingly pressing problem in western Iowa. Acreages 
and yields of hay and pasture have incre1sed and 
the acreage of row crops has shown a relative 
downward trend in this area in the last 35 years. 
This is in contrast to a slight increase in row 
crops in Iowa as a whole.12 It now appears likely 
that more forage will aid in reducing erosion to 
manageable proportions, and the additional forage 
will require more cattle to process it economically. 
More forage could be used as a green manure 
crop, but the returns are likely to be greater if 

u The gross in come and total costs f unc tio ns of p r evio us para
g ra ph s are n ot r e lated to fa rm ou tpu t, t h e con venti on a l p r o
cedu re, b u t t o fo r age acr eage as t h e latter is m o r e n ear!\· 
the po int of in te r es t in th e study her e. The total f u nction·s 
p r esen ted a r e "h ybrids" of ch a n ges in ou tpu t a nd changes i n 
pr oducts a nd facto r comb ination s as fo rage acr eage va ri es 
from zer o u pwar d. Th e w ri ter s a r e f ull y awar e of t hi s "ag
g r egation." T hey use th e mar gi na l a na lysis as a sim ple and 
appr opr iate way of p r esen t ing t h e r esults as compared to 
a lterna ti ve meth ods. 

12 See: Toward a long-range Ja nel u se a nd soil conse r va ti o n pol
i cy for I owa w it h specia l r efe r e n ce to a weste rn Iowa p r ob
lem a r ea. S ummary fo r So il Con ser va t i o n Semi na r, Jun 30, 
1948 . Iowa State College, Am es, I owa. p. 29. 
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the forage is fed to livestock and the manure is 
returned to the land. 

Forages are used in various ways in feeding live
stock on farms in the area. On many farms, 
yearling steers or calves are bought in the fall, 
wintered, pastured in spring and summer, and 
finished on grain for the fall market. Other cattle
feeding syst ems are used on individual farms. 
Small numbers of dairy cows use some hay and 
pasture on most farms. Beef cows and calves 
represent one method of utilizing the forage in 
the area, although small numbers of cows, in com
bination with other cattle systems, are more 
characteristic than are large specialized beef cow 
herds. Each system requires certain additional 
investments, some in buildings and some in ani
mals. Each t ype of livestock can be fed many 
different rations including different proportions 
of grain and forage. These different rations call 
for different numbers of animals, different in
vestments in livestock, different periods of pro
duction and different amounts of risk and uncer
tainty. 

CO N S ERVATIO N GOAL A N D A LTERNATIVE W AYS OF 

ATTA I NMENT 

Agronomists t entatively estimate that if aver
age annual soil losses are held at about 5 tons per 
acre, permanent soil deterioration is not likely to 
occur. A loss of 7 tons per acre is taken in this 
study as a goal or objective to which changes in 
systems in farming may be directed.13 This level 
of soil loss may be attained by using (1) mainly 
mechanical erosion control practices (terracing 
and contouring), (2) mainly crop rotation contain
ing more forages or (3) many combinations of 
the two methods. Conservation is not a discrete 
phenomenon which must be attained in one degree, 
or by one method, or not at all. Many possible 
levels are attainable, and each can be r eached by 
different methods. The economic or farm manage
ment problem is one of deciding "which level" 
and "which method" is most profitable for various 
farming situations. 

Three, somewhat distinct, soil-management sys
tems are studied as a basis for analysis of com
bined crop-livestock systems. They include (1) 

13 See Appendi x B for a s ta t e m ent of t h e r easons for ch oos in g 
a goa l of 7 t on s per a c r e. 

rotations alone, (2) rotations, terracing and con
touring in combination and (3) rotations, terrac
ing, contouring .and fertilizer in combination. A 
cash-grain system of farming that would reduce 
erosion to satisfactory levels also is outlined lat er 
in this bulletin. Each conservation system is es
timated to be capable of reducing erosion to an ac
ceptable level of soil loss per acre. The steeper 
land is put in grass to decrease erosion to eco
nomic levels. The adequacy of a rotation or prac
t ice on a particular soil type was arrived at by 
using the calculations from Browning.14 

CROPPIN G P ATTERN S 

The three soil-management systems that involve 
changes in crop rotations were applied to each of 
the 40 sample farms. The particular rotation 
used on each soil- and slope-group area in the 
farm, as indicated in detailed soil survey maps for 
the individual farms, was the one with the smallest 
acreage of forage that would control erosion at the 
goal level of 7 tons of soil loss per acre (see Ap
pendix B, tables B-1 and B-2). 

The cropping patterns in 1947-48 for the farms 
were grouped into three categories for comparisons 
with the recommended pattern (table 3) . Al
though large differences existed among farms in 
1947-48, the acreage pattern projected for the 
alternative systems would be quite similar for 
the three groups of farms . These similarities sug
gest that the physical characteristics of the farms 
are much alike and, in the long-run, that they can 
carry similar cropping programs. 

Use of rotations alone to control erosion would 
limit the acreage of grain to about 35 acres of 
corn and 25 acres of oats on these 160-acre farms. 
Although about 95 acres of hay and pasture in the 
crop rotation would increase the yields per acre of 
grain crops, the percentage decrease in acreage of 
grain would be much greater, and total production 
of grain would be lowered (table 4). Total pro
duction of forage would be increased because of 
the larger acreage, but meadows in long rotations 
yield less per acre after the first 2 or 3 years as 
the stand becomes thinner. 

u Brownin g, G. M. , P a ri sh , C. L . a n d Glass, J ohn A. A m ethod 
for d e t ermining the use a nd limita t ion s of r o t a tion s a nd con
serva t ion pra ctices in l11e cont r ol of s oil erosion in I owa. 
J ou r. A m e r. Soc. Agron. 39 :6 5; and oth er m a t er ia ls f urni sh ed 
by the sen ior author . 

T ABLE 3. AVERAGE ACR EAGE PER F A R M OF CORN', OATS AND MEADOW WIT H T HREE ALT ERNA
TIVE SYST E M S OF SOI L MANAGEMENT TH AT WOULD HOLD SOIL LOSSES TO 7 TON S 

Hi gh 

G r ou p of f arms 
in 1947-48 

a c r eage of fo r age ...... 

Medium acr eage of fo r age .. 

Low acr eage of f ora ge ........ 
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PER ACR E , COMPARED "WI TH ACTUAL ACREAGES IN 1947-48. 

1947-48 a v er age 

Corn \ Oat s \ M eadow 

44 28 80 

60 39 53 

69 50 36' 

Alte rna tive s ys t em s of s o il managem en t 

Rotations only 

Corn \ Oa t s \ M ea d ow 

31 

37 

35 

22 

26 

24 

99 

89 

96 

Rotations, t erracin g 
a n d con tou r ing 

Corn \ Oa t s \ Meadow 

49 

51 

49 

33 

35 

34 

70 

66 

7 2 

Ro tations, terracing, 
contourin g a nd 

fe r t ilizer 

Corn \ Oat s \ Mead ow 

55 

58 

56 

34 

35 

34 

63 

59 

65 



TABLE 4. PRODUCTION OF FEED PER FARM WI'l'H THREE ALTERNATIVE SYSTEMS OF SOIL MAN
AGE:11EC'<T, COMPARED WITH AVERAGE A 1 D ESTIMATED NORMAL PRODUCTION IN 1947-48. 

Alte rnative systi.m s of soil managementt 

Rotati ons, t er racing, 
Group of farms 

in 1947-48 
Normal on 1947-48 

acreage• Rotations on ly Rotations, t e r racing 
a nd contouring contour ing a nd 

fertilizer 

Corn I Oats I H ay Corn J Oats \ Hay Corn J Oats J H ay Corn I Oats \ Ha y 

(bu.) (bu.) (ton s ) (bu .) (bu.) (tons) (bu .) (bu .) (ton s) (bu .) (bu .) (ton s ) 

High acreage of fo r age ..... . 2,275 1,052 64 1,6 45 793 106 2,563 1,136 95 3,184 1,296 116 

:\f edium acreage of forage 2,907 1,451 55 1,93 8 931 107 2,703 1, 236 101 3,45~ 1,382 11 5 

Low acreage of forage ....... . 3.54 2 1,555 38 1,808 87 1 102 2,494 1,210 99 3,174 1,39 1 119 

*Yields obtai n ed in 1947-4 8 w e r e a djusted to w eather cond itions equal to the 1939-47 average, which was somewhat m o r e 
favorable than in 1947 but less favorab le than in 194 8. 

tYie lds for alternative system s of soil management a r e show n in Appendi x A, tab le A-1. 

A soil-management system built around im
proved rotations, terraces and contouring would 
include about 50 acres of corn, 34 acres of oats 
and 70 acres of hay and pasture on 160-acre farm s. 
This system of conservation farming would pro
duce more feed than is normally produced with 
present systems, except on those farms where corn 
is grown on 50 percent or more of the cropland. 

A combination of improved rotations, terraces, 
contouring and ferti lizer would produce more feed 
on all farms after the conservation systems were 
used long enough to reflect the yield-increasing 
potentialities of the improved practices. On 160-
acre farms, about 56 acres would be in corn, 34 
acres in oats and 62 acres in hay and pasture. 

AMOUNT OF TERRACING REQUIRED 

Terraces shorten the slopes from which runoff 
is carried on the land. The terraces decrease both 
the rate and, to some extent, the total amount of 
water runoff. Where terraces are used to reduce 
erosion, a greater proportion of the land may be 
in grains, and conservation depends to a lesser 
extent on a large acreage of forage crops . The 
retention of some extra moisture hy terraces is 
beneficial to crop yields during dry periods in 
western Iowa. This benefit is in addition to the 
more effective control of erosion by terracing. In 
the analysis that follows, other recommended me
chanical practices, such as contour listing and con
tour planting, are used in conjunction with ter
racing. 

The three groups of farms do not differ greatly 
in estimated amount of terracing required (table 
5) . Estimates assume that terraces would be put 
on all land with slopes of more than 4 percent or 
less than 12 percent ( except on the hilltop area 
before or at the break of the hill such as are 
found on Monona soils). "It is difficult to build 
and maintain terraces which have adequate capa
city and can be farmed with modern machinery 
on slopes above 12 percent."15 Much of the land 
on many farms is too steep to terrace. Invest
ment in terraces would average $600 to $700 per 

' "H a milton, C. L. T erracing for soil a n d water conservation. 
U . S. D ept . Agr. Farmers' Bulletin 1,789. Washington, D. C. 

farm if construction work is hired (table 5). But 
out-of-pocket costs could be reduced considerably 
if a farmer does the work himself, when he has 
no urgent tasks to do, with his own tractor, mold
board plow or a large disk blade. Terracing can 
be done with these implements at the rate of 1,600 
to 2,400 feet of terrace per day.16 "Out-of-pocket" 
costs for a farmer doing his own work would 
amount to only about half the amount shown in 
table 5. The average for all farms, excluding 
labor costs, would be $403. 

Upkeep on properly constructed terraces is very 
low; if handled carefully, terraces require very 
little care other than that encountered in ordinary 
field work. Ordinarily, terraces are constructed 
to take care of most unusual conditions but oc
casional hard rains can cause severe damage. 
However, to meet all eventualities would be more 
costly than to repair terraces occasionally. Most 
recommendations for terracing provide for even
tualities that would occur at least once in 10 
years.17 

R ESPONSE TO FERTILIZER AND COSTS 

Addition of fertilizer to a cropping program, 
along with terraces and accompanying mechanical 

lOib\d., p . 49. 
17Agricultural engineer s r efer to the overflowing of terraces 

occurring on the average of o n ce in 10 years as economic 
construction of terraces. The possibility exis t s, In th is case, 
that overflowing the t erraces might occur 1 11 2 or more con
secutive year s, but the probabll!ty exi s t s tha t it would not 
occur again fo r 18 or more years. The average probabili ty 
would still be once in 10 year s. 

T ABLE 5. ESTIMATED TERRACE CONSTRUCTION RE
QUIRED AND COST PER FARM ON FARMS IN IDA

M ONONA SOILS AREA OF WESTERN IOWA. 

Group of farms in 'rerrace Cost per farm 
1947-48 con s truction a t $3 .50 

per farn, • per 100 ft. 

(100 ft.) (dollars) 
High acr eage of forage 181 634 

Medium acr eage of forage 200 700 

Low acr eage of fo r age 172 602 
*E s timated by a pply ing table of r equirem ents fo r f ee t of ter

r ace requ ired per ac r e, as s h own in USDA F a rme r s' B ull e tin 
No. 1789, p . 34, to a r eas of soil and a v erage pe r cen t of s lope 
from soil maps a nd a djus ted fo r experi en ce w ith t h e s lope. 
in th e a r ea. That t h e terraces might not fit fi e ld by fi eld i s 
r ecog nized. However, it is believed t h at t h e amount of ter
racing r equired per farm will b e a pproxima tely as es tima t ed. 
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practices, increases the production of both grain 
and hay. Fertilization is a way of increasing the 
size of the farm business through the addition 
of inputs on a given area; more feed can be pro
duced from a limited farm acreage. Output of 
both grain and hay increases. The proportion of 
grain to forage does not change much. Both types 
of crops respond well to fertilizer applications in 
the area. 

Use of fertilizer may facilitate the use of ro
tations with a slightl y higher proportion of grain 
on some farms. Fertilizer causes a heavier growth 
of the forage crops and contributes more to 
erosion control than the same acreage of forage 
without fertilizers. 

Rates of fertilization used in the study are 
shown in Appendix B, tables B-1 and B-2. No 
attempt has been made to maximize returns from 
the fertilizer application itself, and, although other 
rates of application might be more profitable, the 
average return per unit of fertilizer used in this 
study is high. Production under the projected 
soil-management system, including use of fer
tilizer with terraces, rotations and contouring, was 
shown in table 4. 

Investment in fertilizer differs from investment 
in terraces. Terraces normally last for many 
years. The results from fertilizer are of short 
duration. Most of the returns from fertilizer are 
obtained within a crop season or the term of a ro
tation. Only a small proportion of the benefits 
extend over a longer period. 

Increases in yields (as compared to current 
yields) because of fertilizer are estimated to be 
14 percent for corn on farms with a median to low 
acreage of forage in 1947-48 and 8 percent on 
farms that had a relatively high amount of for
age in those years. Oat yields per acre would be 
increased 16 to 25 percent and hay yields about 15 
to 20 percent by the use of fertilizer. 

The quantity of fertilizer required for the soil
management program indicated in table 4 for 
the three groups of farms would vary from 420 
pounds of nitrogen on the high-forage farms to 
about 450 pounds per farm per year on farms 
which the acreage of forage crops was smaller in 
1947-48. The quantity of phosphate (P2OG) would 
average from 300 to 350 pounds per farm (table 
6). 

The average added cost of the nitrogen on all 
farms would be about $37 at 1940-44 prices for 
4-16-8 analysis. Phosphate would cost about $22. 
The added return at 1940-44 prices would amount 

T ABLE 6. ANNUA L F ERTILIZ E R R EQUIREM ENTS P ER 
FARM F OR I N C REASE I N PRODUCT IO:C 

I NDICAT ED IN T AB LE 4. 

(pound s ) 
H igh ac r eage of fo r a g e 420 

Medium a c r eage of J'o rag 45 8 

Low acr eage of fo rage 4!\2 
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P h o s p h ate (P20 o) 

(pounds ) 
349 

300 

34 5 

to a little more than $700. Even when costs for 
the fuel and labor used in fertilizer applications 
are added, use of fertilizer with terracing and 
contouring would be profitable for all three groups 
of farms. Response to fertilizer on terraced land 
may be relatively greater in the Ida-Monona soil 
area than in other areas because of some ad
ditional moisture conserved by terraces. 

LIVESTOCK YSTEM S 

After the soil-management systems and their 
costs were computed, nine alternative livestock 
feeding systems were considered for each farm. 
These systems included milk cows; beef cows to 
raise calves; 2-year-old steers fed in dry lot; calves 
or yearling steers, wintered and fed in dry lot; 
calves or yearlings wintered, pastured and finished 
in dry lot; and calves or yearlings, wintered, fed 
on pasture and finished out in drylot. These 
cattle systems, which are described in detail in 
Appendix C, were studied as practical alternatives 
in using the forage produced under the different 
soil-management systems. 

Each soil-management system has a different 
proportion of forage and grain feeds, as shown in 
table 4. In fitting the different livestock systems 
to the soil-management systems on an individual 
farm, this procedure was followed : Enough of 
the particular kind of cattle, based on known feed 
requirements and combinations, was used to utilize 
the forage produced; enough grain was withdrawn 
from production of corn and oats for the grain re
quirements of the cattle. Feed also was provided 
for the horses, poultry and a small dairy enterprise 
on each farm. The rest of the grain was used for 
a hog enterprise. The hog enterprise thus be
comes a residual in terms of feed supplies, and 
the farms are self-sufficient in feeds in the sense 
that the entire production would be fed on the 
farm. 

A total of 27 complete organizations that in
clude livestock were considered for each farm
nine livestock systems for each of the three soil
management systems. Numbers of cattle and hogs 
for each alternative system are shown in table 7. 
Hog numbers would be smaller than in 1948 on 
all farms if rotations alone were relied upon for 
erosion control. The level of dairy production 
used was 323 pounds of butterfat production per 
year. This is higher than the average production 
in Iowa on all farms but it is less than the better 
dairy herds produce. 

l N VESTMEN T I N LIVESTOCK 

The various alternative systems of conservation 
farming, which differ in soil-management prac
tices and method of utilizing forage, require dif
ferent amounts of capital invested in livestock. 
Thus a farmer has numerous alternatives, and he 
may select a system that fits his own capital 
position and his ability to withstand risks. 



TABLE 7. NUMBERS 01~ LIVESTOCK FOR SPECIFIED 
SOIL-MANAGEMENT AND LIVESTOCK SYST EMS. 

So il- 111 a nagen1 ent syste1n 

Liv es tock 
sys t e m 

( including 
hogs) 

Rotations 

Cattle I Hogs 

Dairy COWS _],8 65 

Beef cow h e rd 24 102 

Yearlings wintered, 
fed in dry lot 53 26 

Yearlings win tered , 
pastured, fed g r a in 
in drylot 26 60 

Yearlings ,vintered, 
fed on pasture, 
fi ni s hed in dry lot 27 41 

Cal ves wintered, 
f ed in drylot 53 6 

Calves winte red, 
pastured, 
:fed grain in drylot 26 48 

Cal ves wintered, 
f ed o n pasture , 
finis h ed in dry lot 29 31 

T,vo-year-old s 
fed in dry lot 168 74 

Rotations, 
contourin g, 

a nd 
ter racing 

Rotations, 
contouring·, 

terracing 
a nd 

fe rtili zer 

Cattle I Hogs Catt! ~ J Hogs 

17 122 20 155 

22 156 26 192 

50 46 58 68 

24 109 28 144 

26 90 30 120 

50 37 58 44 

24 104 28 131 

27 82 32 105 

157 70 185 82 

DAIRY CATTLE 

A dairy cattle herd consumes a large quantity 
of forage with a minimum of investment and 
risk. A dairy herd also provides an opportunity 
for marketing a large amount of labor-though 
usually at a low rate per hour of labor performed. 
But for those farmers who want to do the work, 
there is an opportunity to obtain a high total in
come; higher than could be obtained by investing 
a like amount of capital in any other type of cattle . 

As the investment in dairy cows is for cattle 
which remain on the farm for several years of 
milking, the risk of fluctuation in prices for dairy 
animals is less important than for fattening cattle, 
which depend upon a margin between the purchase 
and sale prices for a profit. One advantage of an 
investment in dairy cows is that losses in value 
of the animals need not be taken at the time the 
change in price occurs; usually it can be postponed 
for several years. In fact, the loss may be canceled 
out by future rises in value. Salvage value of a 
cull cow may not fluctuate widely or be large in 
comparison with the value of her production. 

When rotations alone are used to control erosion, 
the amount of investment required for livestock 
with dairy cattle used to consume the forage is 
about $3,200 at 1940-44 price levels (table 8) . 
This includes a few hogs as well as dairy cows. 
When terracing and contouring are used with the 
proper rotations, the investment is $3,300. More 
hogs and fewer cattle are included in this figure . 
When fertil izer is added to the soil-management 
system that includes terracing, contouring and 
appropriate rotations, more cattle and hogs are 
included in the investment figure of about $3,950. 

TABLE 8. 'l'OTAL INVESTJ\1ENT IN SPECIFIED E;INDS OF 
CATTLE AND HOGS UNDER EACH OF THE THREE 

SYST EMS OF SOIL MANAGEMENT FOR A 
160-ACRE FARM, 1940-44 PRICES. 

Lives tock 
system 

(including 
hogs) 

Dairy cows 

Beef cow h e rd 

Y earlings ,vin tered, 
pastured a nd fed 
grain in drylot 

Y earlings ,vintered, 
fed o n pasture, 
finished in drylot 

Y ea rlings winte r ed, 
fed in drylot 

Calves w intere d, 
pastu red, a nd 
fed grain i n clr y lot 

Calves wintered, 
feel on pasture, 
fin is hed in drylot 

Calves winte r ed, 
feel in clry lot 

Two-year-old steers 
fed in dry lot 

Soi l -manage m e nt syste1n 

Rota tions 

$3,206 

3,351 

2,128 

2,121 

3,900 

1,704 

1.616 

2,994 

16.668 

Rotation s, 
con touring 

a nd 
terracing 

$3,303 

3,431 

2,256 

2,254 

3,752 

1,828 

1,794 

2,8 67 

15,563 

Rotations, 
contouring, 
t erracing, 

and 
fe rtilizer 

$3,942 

4,074 

2,750 

2,728 

4,531 

2,240 

2,186 

3,427 

18, 285 

When terracing and contouring are used to control 
erosion, less forage is produced relative to grain 
than when only rotations are used. But both 
forage and grain are produced in greater quanti
ties when fertilizer is added. 

A BEEF COW HERD 

Investment in livestock to use the forage is 
slightly higher for a beef cow herd than for a 
dairy cow herd. Fewer replacement heifers are 
needed with a beef cow herd than with a dairy 
cow herd. Accordingly, more of the forage con
sumption is by mature beef cows. 

A beef cow herd ordinarily utilizes very little 
grain. Therefore, the grain produced by the 
three soil-management systems would be fed to 
hogs. The combination of beef cows and hogs is 
more specialized than any other cattle-hog sys
tem; that is, the cattle get only forage and all of 
the grain is consumed by hogs. 

The beef herd offers the same sort of price risk 
as dairy cows. Absorption of a drop in price of 
cows may be postponed for several years. Turn
over of investment is shorter in beef cows and 
hogs than in dairy cows and hogs because less 
is invested in cattle and more in hogs (compare 
tables 8 and 9). 

The total investment per farm in beef cattle and 
hogs for each of the three systems of soil manage
ment would be: rotations alone, $3,350; rotations, 
terracing and contouring, $3,430; and the latter 
system combined with fertilizer applications, 
$4,075. Total investment in livestock (cattle and 
hogs ) is slightly more for a beef herd than for 
a dairy herd with each soil-management system. 
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YEARLINGS WINTERED, PAST URED AND FED GRAlN 
IN DRYLOT 

This system of cattle fattening utilizes more 
forage per head than most systems common in 
Iowa. The cattle use a relatively small quantity 
of grain and a considerable part of the farm sup
ply of grain can be used to produce hogs. Good 
gains are obtained on grass with a minimum of 
labor and investment in livestock. Investment in 
livestock to utilize feed when rotations alone are 
used to control erosion would be about $2,130; 
using rotations, terracing and contouring, $2,260; 
and adding fertilizer to these practices, $2,750. 

Fattening cattle in any kind or system of cattle 
feeding involves considerable price risk compared 
to a dairy or beef cow herd. The cattle must be 
sold when fat and within a relatively short period 
of time. If kept beyond a certain degree of fat
ness, gains are expensive and mere maintenance 
would not pay a return on feed or care. Thus, if 
prices fall, the loss must be assumed at the t ime 
or within a few weeks. There is little opportunity 
to postpone marketing, as can be done with dairy 
or beef cows which are ordinarily sold only as 
culls. Once a steer is start ed on grain it is 
usually not economical to return to a ration con
sisting largely of forage. Generally, a part of the 
returns must be obtained through a margin be
tween the purchasing price and the selling price. 
This type of cattle is not efficient enough in con
verting feed to meat to make a profit without a 
margin. 

CALVES WINTERED, PASTURED AND FED GRAIN 
IN DRYLOT 

Calves put on more weight than yearlings and 
t hey are kept on the farm longer. Calves would 
gain 600 pounds and yearlings 557 pounds before 
being finished to choice grade. More total grain 
would be required for calves, and so a few less 
hogs could be raised on the farm. Also, fewer 
hogs can be supported in the feed lot after the 
calves. As calves would take longer to finish, 
the market may be a bit more favorable for them 
when sold. 

YEARLINGS WI 'TERED, FED GRAIN ON PASTURE AND 
FINISHED IN DRYLOT 

This system of cattle production utilizes slightly 
less forage than when steers are pastured in sum
mer and then placed in a feed lot. A smaller 
part of the fattening or growth is made on pasture. 
Also, if the pasture feed becomes unpalatable, 
steers will turn more and more to the grain avail
able. Furthermore, a steer may start the fatten
ing process early. Forcing him to consume pasture 
will be uneconomical, especially if the pasture be
comes dry. Hence, full utilization of pasture may 
be difficult to accomplish. The system has the 
advantage of providing an alternative feed when 
the pasture fails to produce. But farmers generally 
may obtain the same advantage by pasturing 
steers until the pasture becomes short and then 
placing the animals in a drylot. 
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This system of feed ing steers on pasture usuall y 
obtains high gains per day and often gets the 
cattle to market before the large movements of 
grass fat or range• cattle arrive. 

A disadvantage of this system is the extra labor 
involved in hauling feed to the pasture and in pro
viding water. This is important because it comes 
at a time when farm work with crops is also at a 
peak. 

Total investment in livestock is not high; it is 
about the same as in the system with steer s pas
tured. Investment required in livestock is about 
$2,120 with rotations; $2,250 with rotations, ter
racing and contouring ; and $2,730 with fert ilizer. 
A little more corn is needed per head for cattle 
handled this way than where no grain is fed while 
on pasture. The cattle are in t he drylot a shorter 
time so fewer hogs can be produced behind the 
steers. 

CALVES WINTERED, FED GRAIN ON PASTURE AND 
FINISHED IN DRYLOT 

The difference between calves and steers under 
this system of feeding and the system with no 
grain while on pastures is about the same as ex
plained above for the system of pasturing before 
starting gra'in feeding. Relative response is about 
the same, although calves might tend to fall on a 
less favorable market as they would be marketed 
a little later than steers . 

The required investment in livestock with calves 
wintered, fed on pasture and finished in drylot 
would be about $1,600 for the soil-management 
system using rotations alone to control erosion; 
$1,800 for the system using rotations, terracing 
and contouring; and $2,200 for the system using 
fertilizer in addition to these practices. 

YEARLING STEERS WINTERED AND FED IN DRYLOT 

Feeding yearling steers in drylot is commonly 
done in western Iowa. The steers are wintered 
chiefly on roughage before they are fed grain and 
hay in drylot in summer. Drylot systems of cattle 
feed ing are discussed here to show some differ
ences between the usual system of cattle feeding 
and the systems that use more pasture. Fatten
ing cattle on pasture part of the year is generally 
thought of as a cattle-feeding system that uses 
forage. 

A relatively large number of yearling steers 
will be required to utilize the forage if the steer s 
are wintered and fed in drylot: Few hogs could 
be fed, especially when rotations alone are de
pended upon to control erosion. The quantity of 
grain produced would be small compared to pro
duction of forage. 

Total investment in all livestock would amount 
to about $3,900 for the soil-management system 
of rotations alone and $3,750 for rotations, ter
racing and contouring. When terracing and con
touring are used, less forage is produced, fewer 
steers would be needed to utilize it and more grain 
would be available for hogs . With fertilizer added 
to rotations, terracing and contouring, more of 



both grain and forage would be produced, and more 
steer s and hogs could be fed. Investment in live
stock would amount to about $4,530. 

CALVES WINTERED AND FED IN DRYLOT 

Much of the discussion of yearling steers above 
also applies to calves handled similarly, except 
that a margin is not so important with calves be
cause more efficient gains are obtained with calves 
than with steers. Calves bought at 440 pounds 
make considerable growth before reaching ma
turity. Growth and fat tening of calves can be ac
complished with less feed per pound of gain than 
the mere adding of fat to an older animal. Calves 
are generally kept on the farm longer than steers. 
The total amount of weight added is greater with 
calves (560 pounds) than with yearlings (465 
pounds) fed in a similar way. Calves would take 
more grain but about the same quantity of hay. 
Accordingly, fewer hogs can be produced with the 
grain left after feeding the calves from the supply 
produced on the. farm. Also, fewer hogs can be 
supported after the calves in t he feed lot. 

Investment in livestock with calves to utilize 
the forage would be about $3,000 for rotations 
alone; $2,870 for rotations, terracing and contour
ing; and $3,425 for the latter practices plus fer
tilizer. 

Ordinarily, somewhat more care is necessar y 
for calves than for yearlings. Feeder calves are 
not as likely to stand shipping as well as older 
cattle. Better shelter from wet weather and cold 
is important for calves . 

TWO-YEAR-OLD STEERS FED IN DRYLOT 

The greatest investment in livestock would be 
needed for 2-year-old steers fed in drylot. Usually, 
each animal consumes only about ½ ton of hay 
since the cattle are kept on the farm but ~ .:;hort 
time. Accordingly, a relatively large number of 
animals would be needed with this system to con
sume the hay under any one of the soil-manage
ment systems. 

Amount of investment in livestock required 
under the soil-management system having ro
tations alone to control erosion would be large
about $16,670 at 1940-44 price levels. A large 
quantity of forage would be produced, all of which 
would be harvested as hay for this particular sys
tem. Using such cattle to pasture a part of the 
forage usually is not done because the large in
vestment per animal makes the risk of loss from 
price changes r elatively high. Consequent ly, the 
2-year-old st eers in drylot system is not ordina
rily used as a method of consuming forage. The 
latter is incidental in the minds of those feeding 
this type of cattle. 

Less investment ($15,560) is necessary for this 
livestock system used to consume the forage from 
a rotations, terracing and contour ing system of 
soil management as less forage is produced. When 
fertilizer is added to the system with rotations, 
t erracing and contouring, still fewer acres of for-

age are grown, but yield per acre is greater, and 
more steers are needed to consume the larger total 
production of forage . Investment required in live
stock would be a1iout $18,285. 

No hogs could be fed on the farm with these 
systems other than those used to follow the cattle 
in the feed lot. In fact, grain would have to be 
bought to finish all the cattle required to utilize 
the forage. 

INVESTMENT IN CATTLE ONLY 

Investment in livestock would be least when 
forage is used in fattening calves or yearlings, 
followed by beef and dairy cows and finally by 
cattle fattened in drylot (table 9). This assumes 
that only enough cattle would be kept to utilize 
the forage produced, and all of the grain aside 
from that necessary to complete the ration of the 
roughage-consuming livestock was sold. Addi
tional grain would have to be bought for the sys
tem with 2-year-old steers because of their rela
tively low forage requirements and the heavy 
grain requirements. Thus, for a farmer who is 
short on capital and who wishes to have only 
enough livestock to utilize the forage produced, 
fattening cattle with a combination of pasture and 
grain would require the smallest outlay. 

But utilization is a particular problem only when 
forage is competitive with grain. So long as for
age is complementary, in the sense that addi
tional acreage and production of hay increases 
total production of grain although corn acreage 
is smaller, profits can be increased even if the for
age is not utilized. The greater production of 
grain will increase gross profits while costs can be 
reduced by growing but not harvesting hay. (The 

TABLE 9. INVESTMENT IN SPECIFIED KINDS OF CATTLE 
UNDER EACH OF THREE SYSTEMS OF SOIL MAN

AGEMENT FOR A 160-ACRE FARM, 1940-44 PRICES. 

Soil-management system 
Kind of Rotations, Rotations, livestock contouring, Rotations contouring terracing and terracing and 

fertilizer 
Dairy cows $2,912 $2,711 $3, 319 
Beef cow herd 2,84 7 2, 674 3,147 
Yearlings winte red, 

pastured and fed 
grain in drylot 1,829 1,703 2,009 

Yearlings wintered, 
fed on pasture, 
finished in drylot 1,930 1,822 2,133 

Yearlings w intered, 
fed in dry!ot 3,775 3,525 4,1 58 

Calves wintered, 
pastured and 
fed in dry!ot 1,392 1,297 1,529 

Calves wintered, 
fed on pasture, 
finished in drylot 1,565 1,457 1,724 

Calves wintered, 
fed in drylot 2,88 7 2,693 3,173 

Two-year-old steers 
fed in drylot 16,037 15,221 17,700 
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TABLJ;; 10. INVESTllJENT IN CATT LE TO UTILIZE 100 
TONS Oli' FORAGE, BY KINDS OF L I VESTOCK 

AND BY FEEDING SYST EM. 

Livestock and 
feeding syste1n 

H ead 
r e q ui r ed • 

Dairy co w s 17 
Beef cow h e rd r a ising feed e r 

calves 19 

l<'eed er cat tle : t 
Ca lves : 

·w inte red, feed in dryl ot 119 

'Win te r ed , f ed o n pas t ure, 
fi nished in d r y lot 65 

\Vinte r e d. pastu r ed , fed 
g r ain i n drylot 4 

Yearli ng stee rs: 
W i ntered, fed in d r ylot 57 

Winte r ed, f e d o n pastu re, 
fi n ished i n dr ylot 31 

\\"inte r d , pas t ure d , f e d 
g r ain in d r ylot 23 

T wo-year -old steer s : 
Fed in dry lot only 182 

I n vestm e nt 
1940-44 
p r ices 

$2, 7 1 

2,302 

6,309 

3 ,4 50 

2,544 

4,1 51 

2,258 

1,675 

1 7,66 1 

*H ead y, Ea rl 0. a n d Olson , R u ssel 0 . S u bst it u tio n r elatio n 
ships, reso urce requi r em e n ts a nd inco1ne var iab ili ty in th e 
u t ilizat io n of forage crops. Iowa Ag r . Exp. Sta. R es. B u i. 
390. Req uire m en ts fo r cal ves a r e est imated fro m u np u b lished 
data. 

t inclu des w in te r ing a n d fi ni s h in g p e ri od in d ry lot. 

per-acre cost of growing hay is less t han the per
acre cost of growing and harvesting grain.) 1 

Investment in cattle t o utilize a given production 
of fo rage by kind of livestock and by feed ing 
system is shown in table 10. The table shows the 
cost of ut ilizing 100 t ons of hay, or its equivalent 
in combination with pasture, when investment is 
in various types of livestock at pr ices equal to the 
average of 1940-44. 

ADDITIO N AL l KVEST ,VlENT I N LIVESTOCK 

Added investment in livestock would differ 
among farms, depending on the quant ity of for
age t hey produced and the investment in live
stock in 1948. Generally, farmers who had large 
acreages of forage in 1948 already had greater 
investments in livestock to consume the forage ; 
farmers who had few acr es of hay or pasture 
generally were those who sold most of t heir grain 
for cash and kept only a few hogs and chickens. 
Farmers who were alr eady producing large acre
ages of forage probably would require only small 
addit ional investments in livest ock. These re
lationships are shown in figs. 9, 10 and 11 for beef 
cows, milk cows and yearling steers in drylot. 

The line relating investment t o current acre
age of forage is curved downward in each figure. 
This indicates that farms with small acreages of 
forage would require relatively great er livestock 
investments per added acre of hay or pasture than 
those with large acreages.10 The reason is found in 
t he fact that forage would be complementary to 
grain on farms now using an intensive grain rota-

ISSee H ead y a n cl J e nsen . T he econom ics of cr op rotations ancl 
la nd u se. op. cit. 

10111 th e r eg r ess ions p resen ted in fi gs. 9, 10 a nd 11 t h e co
e fficients for the s q uare d t e rm wer e s ig n ifican t at a proba
b ility level of betwee n 1 a n d 10 pe r cent. 
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H = r o ta tio ns; R-T-C = r otation,;-te r rac ing-co n to u ri ng; 
R-T -C-F = r otatio n s-t e r rac ing-co n to uring-fe r ti lize r . 
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t ion; t he shift of land from grain to forage would 
increase total output of both on many farms.20 

00Head y a n d J·e n sen. T he conomics of c r op rotat ion a nd la nd 
u se. op. cit. 
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The graphs also illustrate some points already 
indicated in table 8. Added investment for a 
particular livestock system would be greatest for 
the soil-management system which included fer
tilizer because of the greater total production of 
feed (and because livestock systems have been 
worked out to use all feed produced). Also, the 
added investment is much greater for 2-year-old 
steers than for the other systems of livestock. 

These points are important in farm planning. 
An operator who has been following a cash-grain 
cropping system and is short on capital is faced 
with the need of a much greater additional invest
ment to shift to a conservation plan than a farmer 
who is already doing a fair job of erosion control. 
This is why it is often easy to get the latter oper
ator to adopt a conservation plan while the former 
is reluctant to make a complete shift in his oper
ations. P lans that will allow gradual adjustments 
by operators faced with capital limitations need 
to be devised. 

L ABOR I NPUTS 

The alternative crop and livestock systems differ 
in amounts of labor required, which would make 
some more suitable than others for particular 
farmers. Some farmers want to integrate their 
operations so as to use only family labor. Others, 
because they have housing facilities available or 
do not look upon cash outlays for hired men as 
adding excessive risk, are willing to hire addi
tional labor. As indicated in table 11, a dairy cow 

TAHLE 11.. L A BOR REQUIREM ENTS FOR A 160-.\CRE 
FARM UNDER SPECIFIED SOIL-MANAGEMENT 

AND LIVEST OCK S YSTE:VIS. * 

Livestock 
sys t e n1 

( in clu d ing 
h ogs) 

Dairy cow h e r d 

Beef cow h e rd 

Yearlings w in te r ed, 
pas tu red , fe el 
grain in dry lot 

Yearlings w in te red, 
fed o n pas tu r e, 
finished in d r y lot 

Year lings " ' jntered, 
fed in dry lot 

Calves w in tered , 
pastu r ed, feel 
grain jn d r y lot 

Calves ,vinte r ed , 
fed on pasture. 
fi ni s hed in d rylo t 

Calves w in tered , 
fed in clry lot 

T wo-yea r-old steers 
feel g rain in cli·y!o t 

So il-n1a nagen1ent sys t en, 

Rotation s, Rotati ons, 

R otation s con touri ng con tou ring, 

a nd t errac ing 
te rracing a nd 

fe r t ilize r 

( mo n t h s ) ( m o n t h s) ( m o n ths) 
17.5 18.3 20.5 

9.5 10 .9 11. 

10.0 10.7 11.3 

9.8 11.0 12.0 

13.1 13.2 13 .5 

9. 10 .5 11.1 

9.6 10 .8 11 .8 

13.0 13.1 13.4 

19.0 18.3 20.1 

*Does not in c lude tim e of ope ra t o r o r hi s famil y t hat is avail
able bu t n ot in u se d urin g ,;Jack seaso ns. 

herd would require more labor than any other 
type of livestock except 2-year-old steers, which 
would require a very great amount of labor be
cause of the many animals needed to consume 
the forage produced . This is also true to a lesser 
extent with other drylot systems of fattening 
cattle. 

Days of hired labor needed per month above 
that provided by the operator and his family are 
shown in table 12 for operating the farms with 
several alternative soil-management and livestock 
systems. Many farmers probably could delay or 
plan some jobs ahead so that they could do the 
extra work themselves, except for the dairy sys
tem and the feeding of calves, yearlings and 2-
year-olds in drylot. This is true for all of the 
soil-management systems. 

Some of the hired work for the drylot fattening 
systems would arise because all the forage is har
vested and fed as hay, whereas in the other live
stock systems part of the forage is pastured. 
Considerable hired labor would be needed for yearl
ings fed grain on pasture. 

ADDITION AL I NVEST MENT I N B U ILDINGS 

Additional shelter for livestock and storage for 
grain and hay would be necessary on many farms 
if soil-conservation systems of farming were a
dopted. This is true even for those farms which 
now have large acreages of forage. In this study, 
space for the alternative livestock systems, in
cluding the drylot feeding systems, was considered 
necessary, even though it is well known that many 
feeders do not provide shelter other than wind
breaks for short-fed cattle. This is somewhat 
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TABLE 12. DAYS OF HIRED LABOR NEEDED PER i\TONT H ABOVE THAT PROVIDED BY THE OPERA-
T OR AND HIS FAMILY FOR SPECIFIED SOIL-MANAGEMENT A D 

LIVEST OCK SYSTEMS 

Soi l-management a nd lives tock s:rste111 I J a n. I Feb. I Mar. 

llotatio11s: 
Dairy h e rd-hogs ·················-· ····· ·· ············ 3 3 8 
Beef cow herd- hogs ---- - ························· 
Yearlings wintered, fed i n dry lot- hog~ 1 
Yearlings wintered, pastured, fed in 

drylot- hogs ···· ·-········-··-·· ···-········· ···-·· ···-· 
Yearlings, ,vinte red, fed in pastu re, 

finished in d rylot-hogs ··········------------
Two-year-old steers fed in drylot-h ogs 17 17 24 

alves ,vintered, fed in drylot-hogs__ .. 1 
Calves ,vintered, pastur d, fed in 

dry lot-hogs ····· ··········-··············· ·····----··--
Cal ves wintered, fed o n pastu r e, 

finish ed in dry lot- hogs ...................... 

n o·tat ions, terracing and contouring: 
Dairy herd-hogs ··· ··· ··············--· -·----········· 3 3 9 
Beef co w herd-hogs ······· ·····---·- ---····· ·····-· 
Yearlings w in ter ed, feel in cl r ylo t- h ogs 
Yearlings win tered, pastured, fed in 

dry lot-h ogs ················· ··--··-······••··--·····-
Yearlings fed on pasture, finish ed in 

drylot- hogs ----·--··-······-------············--·-····· 
Two-year-old steers f ed in dry lot-hogs 15 15 20 
Cal ves w intered, f ed in drylot- hogs ____ 
Calves wintered, pastured, fed in 

clry lot-hogs -------·····••·-···--·-·-··----·····--··--
Calves winter ed , f ed on pasture, 

fi nished in dry lot-hogs ····---·········-- ···· 

R otal-ion s, terrac i11,g, 
fcrtilfr:er: 

oontouriug a11d 

Dairy herd- h ogs --··-- ---------·····----·---··-·---·-- 6 14 
Beef cow herd- h ogs ····--······---·------······----
Yearlings winte red, feel in dry lot- hogs 2 
Y earlings ,vinter cl, pastured, fed in 

drylot- h ogs ·-·····-··········-·· -····-····· ·······-·· 
Yearlings , vinter d, fed on pas ture, 

fi ni s h ed in dry lot-hogs 
Two-year-old steers f ed in drylo t- h ogs 21 21 28 
Calves wintered, fed in drylot- hogs .... 2 
Calves ,vintered, pastured , fed in 

drylot- hogs -- -········· -·-··· ···-··-········-·········· 
Calves wi n tered, fed on pasture, 

fi nished in dry lot-hogs ····•····-··--··-··-·· 

risky in some years, especially with calves. As it 
is generally considered less risky to provide shel
ter, it has been included for all the livestock sys
tems. In providing space, it was often possible 
to use present space for cattle and provide new 
space for hogs. Largest additional investments 
are for the drylot-cattle systems (table 13). Next 
largest would be the beef-cow and the dairy-cow 
systems. 

Most of the new buildings would be for hogs, 
especially for the soil-management systems that 
include fertilizer. Most of the sheds now on the 
farm are more suitable for cattle than for hogs. 
Individual farrowing houses are constructed when 
space for only a few animals is needed. 

ADDITIONAL I NVESTMENT I N FEK CES 

The cost of additional fencing would be small in 
comparison with investments in livestock and 
buildings (table 14). It was assumed that farms 
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FOR A 160-ACRE FARM. 

• Ap r . I May I J une I July I A ug. I Sept. I Oct. I Nov. I Dec. 

6 

8 

13 

(10-h our days ) 

7 12 14 10 3 4 4 
1 1 
8 3 1 

2 2 
11 11 6 16 20 20 

8 3 1 

2 2 

10 11 16 12 10 7 5 
1 2 
4 6 1 

1 

1 1 3 
5 7 2 17 21 18 
4 6 1 

1 

1 1 3 

15 14 19 17 16 9 1<l 9 
1 1 3 

3 5 1 3 1 

1 1 

2 2 5 1 1 1 
5 7 1 3 23 29 25 
3 5 1 3 1 

1 

2 2 5 1 1 1 

would be fenced around the outside. The only 
additional fence likely to be needed would be a 
five-strand barbed wire fence around the pasture. 
New fencing could be of more temporary construc
tion than that now used. Lower costs would be 
possible if an electric fence were used rather than 
conventional barbed wire. Additional hog fencing 
generally would not be needed as fewer hogs would 
be kept after changing to the conservation sys
tems. 

To avoid a large proportion of the point rows 
that might be necessary, all inside fences would 
be removed except where permanent pasture would 
be maintained. Information was obtained for each 
farm regarding the quantities of wire and posts 
that could be salvaged from old fence lines. As 
a result, very little additional fencing materials 
would be needed on many farms. In most cases 
an electric fence could be used, but in this study 
a more permanent fence-more costly but less dif
ficult to maintain-was assumed. 



TABLE 13. ADDITIONAL INVESTMENT PER FARM IN 
BU I LDINGS FOR SPEC ll<' I ED SOIL-MANAGEMENT 

AND LIVESTOCK SYST EMS AT 1940-44 PRI CES. 

Soil-m a nagem ent sys tem 

Lives tock Rotatio ns , syste m Rotations, 
( includi n g t erracing terraci n g, 

hogs) Rotation s a n d con touring 
a nd con touring fe r tilizer 

Dairy cow he rd $ 928 $1, 114 $1,855 

Beef cow h erd 1,00 2 968 1,859 

Yearlings winte red , 
pastured, 
fin is h ed in dry lot 708 827 1,351 

Yearlings w in t ere d , 
fed o n pasture, 
fini s h ed in dry lot 698 793 1,282 

Y earlings w inte re d , 
fed in dry lot 1,470 1,402 1,989 

Calves ,v in tere d, 
pastured , 
fed in dry lot 589 659 1,0 65 

Calves wintered, 
fed on pas tu r e, 
fini s h ed in d r y lot 615 650 1,044 

Cal ves ·wintered, 
f ed in drylot 1,139 1,082 1,582 

Two-year -old steer s, 
fe d g r a m 111 drylot1 6,276 6,002 7,461 

As might be expected, more fencing was avail
able on high-forage farms that already had live
stock. Less additional fencing would be needed 
by farmers who have made part of the adjust
ment t oward conservation through forages. Table 
14 shows that about one-fifth as much fencing 
would be needed when high-forage farms adjust to 
conservation syst ems through rotations, terracing, 
contouring and fertilizer as when low-forage farms 
adjust by rotations alone. 

NET I NCOME FROJ\'[ ALTERNATIVE SYSTEMS 

Net farm incomes, budgeted for the livestock 
syst ems in combination with three soil-manage
ment syst ems, are those which might be expected 
after the systems have been in effect long enough 
to obtain major increments in physical production 
and income resulting from yield-increasing ele
ments of the new plan and with prices and costs 
at the 1940-44 level. Incomes shown in table 15 
are for the farm as a whole after all expenses, 
except those for the labor of the operator and his 

TABLE 1-1. ADDITIONAL INVESTMENT PER FARM IN 
FENCING MATERIALS F OR SPECIFIED SOIL-MANAGE

MENT SYSTEMS ON FARMS CL ASSIFIED ACCORD
ING TO ACREAGE OF FORAGE IN 1 947-48 

(1940-44 PRICES). 

Soil-n1 a nag·en1 en t system 

Group of fanns Rotations, Rotation s, 
in 1947-4 8 terrac ing t erracin g, 

Rotatio ns a nd contouring 
contouring a nd 

fer tilizer 

Low forage $ 108 $ 82 $ 75 

Medium forage 66 46 39 

High forage 53 27 21 

family and interest on investment, were deducted. 
These incomes are the returns to operators for 
family labor, capital investment and management . 
They are consi~erably lower than the incomes 
that would be obtained at current price levels. 
But the relative differences among soil-manage
ment and livestock systems are of the kind that 
might be realized under any price level of the 
recent past. 

A soil-conservation system of farming built en
tirely on rotations gives a much lower income 
than the other two systems because of the small 
acreage and production of grains and the relatively 
smaller production of all feeds shown in tables 3 
and 4. Addition of fertilizer to the soil-manage
ment system is highly profitable when the feeds 
are processed through livestock. It permits a 
greater volume of business from a given area of 
land. But part of the higher net farm income 
(column 3 as compared to columns 1 or 2 in table 
15) must be attributed to the greater livestock 
investment and the greater use of labor. 

With 1940-44 prices, net farm incomes would be 
highest for the soil-management system including 
fertilizer and a dairy herd. The system of farm
ing including dairy cows and hogs would produce 
a net farm income of about $3,270; beef cows and 
hogs, $3,160; and feeder yearlings wintered, pas
t ured and fed grain in drylot, $3,220. But as in
dicated in table 11, dairy cattle and hogs would 
use considerably more labor than the beef-cattle 
systems. If all labor were deducted as an expense, 
returns to capital and management for the three 
systems of farming would be about $2,000 for 
dairy cows and hogs, $2,250 for beef cows and 

T ABLE 15. NET FARM I NCOME FOR SPECI FIED SOIL
MANAGEMENT AND LIVESTOCK SYSTEMS 

A T 194 0-4 4 PRICES• 

Soil-management system 

Livestock Rotat ions, system Rota tion s , terracing, (in.s,luding Rotations terracing contouring hogs) a nd a nd contouring fe rtilizer 

Dai ry cow h erd $1,579 $2 ,5 61 $3,271 

B eef cow h er d 1,316 2, 410 3,158 

Y earlings ,vintered, 
f ed in drylot 1,156 2,11 8 2,9 31 

Yearlings wintered , 
pas tu r ed a nd 
fed grain in d r y lot 1,39 0 2,455 3,219 

Yearlings ·wintered , 
fed on pasture and 
fi nis h «d in dry lot 1,167 2,126 2,9 19 

Two-year -olds fed 
in dry lot 1,016 1,756 2,429 

Cal ves wintere d , 
fed in drylot 890 1, 813 2,420 

Calves wintered, 
pastured a nd 
fe d grain in drylot 781 1,88 3 2,620 

Calves w in t ered, 
fed on pas ture , 
fi nis h ed in drylot 561 1,647 2,2 83 

*Return fo r capi tal and operator's and family labor and man
agement. 
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hogs and $2,350 for yearling steers and hogs, with 
the steers wintered, pastured and fed grain in dry
lot. Dairy and beef cow herds compare favorably 
with other livestock systems under most cost situ
ations partly because the number of hogs included 
in the farming system is larger. As previously 
mentioned, the farming systems were set up to in
clude enough cattle to utilize all of the forage . 
After grain was withdrawn from the total supply 
to complete the ration for cattle, hogs were added 
to consume the rest. Numbers of cattle and hogs 
under each system are shown in table 7. Most of 
the hogs in the drylot steer -feeding systems are 
scavengers in feed lots. Some soil-management 
systems provide too little grain to support hogs 
in addition to cattle, and only purchased grain 
would be available for hogs other than the glean
ing from the feed yard. 

Organizations with calves are relatively less 
suitable for the use of large quantities of forage. 
Costs are larger for calves because the calves are 
on the farm longer. More grain is needed per 
head and, accordingly, less grain is left for hogs. 
Fewer hogs can be fed in the feed lots after the 
calves. 

In other price periods, the relative incomes of 
the various livestock systems might differ greatly. 
In 1940-44, the slaughter price of utility grade 
cattle was high relative to the price of good and 
choice animals. Accordingly, the premium in feed
ing heavy 2-year-olds was small because of the 
price ratios among grades of cattle and the rela
tively small margin. Price ratios favored calves 
and yearlings, and, with these animals, profit 
arises more from feeding than from margins. 

Figure 12 shows the difference in net farm in
come from a system of soil management which in
cludes rotations, terracing, contouring and fer
tilizer, with yearlings wintered, pastured and fed 
out in drylot and from the systems used on the 
40 farms in 1948. On farms that had the larger 
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Fig . 1 2. R ela ti on s hip be tween ac r eage of fo r a ge a n d additional 
net in com e with budgeted conser vat ion fa rming s~,s t e ms t ha t 
inc l ude yearlings winte r ed , pas tured and grain-f eel in dry lot, 
1 947-48. 
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acreages of forage in 1948, the increase in in
come is less, reflecting the smaller additional in
vestment and smaller change in grain and hay 
production. The regression line falls from an 
added income of about $1,175 at 30 acres of forage 
to about $370 at 70 acres . 

Greatest opportunities to increase net farm in
come are on the farms that have not utilized for
age for erosion control, for its complementary 
effects on yields of grain crops or for enlargement 
of the farm businesses with livestock. 

In fig . 13 a similar relationship is shown be
tween additional net farm income and acres in 
forage, with beef cows used to consume the forage. 
In comparison with a system that includes feeder 
yearlings, the additional income is somewhat more 
on farms on which the acreage of forage was small 
in 1948, and it slopes off at a faster rate on farms 
with larger acreages of forage. 

COMPARATIVE RETURNS FROM CASH-GRAIN 
AND LIVESTOCK SYSTEMS 

Since many farmers are short on capital, they 
are interested in a comparison of net farm in
comes from cash-grain and livestock systems of 
farming. Data in tables 16 and 17 were computed 
as a basis for comparison of five farming systems. 

The first cash-grain system assumes an exploi
tive cropping program, including a rotation of 
corn-corn-oats with a catch-crop seeding of sweet
clover in the small grain for plowing under to 
provide nitrogen (table 16). This system is close 
to that used on many farms in the area. Small 
poultry and milk cow enterprises would normally 
be kept, but they are not included because they 
would be similar for all , and income would be in
creased by an equal amount in all cases . This 
system would not prevent excessive soil erosion. 
But for this comparison, no future loss of land 
area from severe gullying is assumed. 

2,000 

1/l 1,750 
a:: 

~ 
...1 1,500 
0 
Cl 

-;: 1,250 
~ 
0 
~ 1,000 

...I 
750 <l 

z 
0 
i= 500 
0 
Cl 
<l 250 

0 
0 

~ = 40 . 8 7 X - 0 . 6 4 X2 • 454. 7 7 

30 40 50 60 70 
ACRES OF FORAGE 

Fig . 13 . R e lationship be tween ac r a ge o f forage a nd additiona l 
ne t i ncom e with bu dg e t ed co nse rvation fa rmin g sys t em s tha t 
include beef cows, 1947-48. 



The second cash-grain system assumes soil
management practices which would hold soil loss 
at 7 tons per acre per year. A crop rotation that 
would keep about 40 percent of the cropland in hay 
would be supplemented with contouring, terracing 
and fertilization. Yields upon which the produc
tion, incomes and costs in t able 1 7 are based are 
taken from Appendix B, table B-2 in which it is 
assumed that all crops would be sold from the 
farm. 

Livestock syst ems assume the same cropping 
program as for the cash-grain, soil-conser ving sys
tem but with the crop yields taken from Appendix 
B, table B-1 for a livestock system of farming. 

All feeds were allocated to livestock with no grain 
or hay sold and only protein supplements pur
chased. The feeder-cattle system - yearlings 
wintered, pastured and fattened in drylot-and 
dairy and beef systems are the same as shown 
in table 15. 

The chief difference in investment among t he 
five systems of farming is for livestock and a 
smaller amount to cover outlays for terraces, fer 
tilizer and fertilizer attachments (indicated as 
miscellaneous in table 17) . The difference in in
vestment between the conserving cash-grain and 
livestock farming systems, amounting to about 
$3,500 to $5,700, is important, however, for many 

TABLE 16. ACREAGE, Y TELD AND PRODUCTION OF CR OPS AN D NUMBER S OF L I VEST OCK FOR .\L T ERNATTVE 
SYSTEMS OF FARMING. 

Sys te n, of fa rmin g· 

l~x plo i t i ve Con ser v ing* 

Ite m U nit 
Da ir~· T3cef 

Cash - Cash - cow cow· 
g r a in g r a in h e rd - h e 1·d-

h ogs h ogs 

. \ e r age 
Corn acres 99 .7 !i 6 56 56 
Oats a c res 4 9. 34 34 34 
Hay acres - 62 62 62 

Yi e ld pe r acre t 
Corn bu. 34 .5 52.4 58.l. 58.1 
Oa t s hu . 23. 7 35 .4 39. 7 39.7 
H ay to ns - 1. 8 1. 9 1.9 

Fa rm pro clu c ti o n 
Co rn bu . 3, 436 2,934 3,26 1 ~.261 
Oa t s; b u. 1,180 1, 204 1,355 1,355 
H ay t on s - 11 2 116 116 

L iv es tock 
Cattle num be r - - 20 26 
Hogs r a ised numbe r - - l !i5 192 

* 'rh e soil -n1anagen1 ent ~ysten, includes rotati o ns, contouring, terr·aces a nd fe rtili zer, as ex pla ined earli er. 
t Based o n Ap pe ndi x 13, tab les B -1 a nd B-2. 

Y earlin gf-
w in t er ed, 
pa s t u red, 

f ed in 
d rylot- hogs 

56 
34 
62 

5 .l 
39. 7 

1.9 

3,261 
1,355 

ll 6 

28 
144 

T ABLE 17. COMP,\R,\TIVE I NVESTMENT AND N ET R E T U R NS F OR C ASH-G R ATN .\ ND L TVEST OCK SYST EMS OF 
F ARM] NG, 1940-4 4 PRI CES. 

Sys t e m of fa rming 

Expl o iti ve Co nse r v ing 

Item Dairy B ee f 
Cash - Cash - cow cow 
gra in g r a in h e rd- h e r d-

h ogs h ogs 

In vestm e n t 
Powe r a nd .machinery * $4,4 73 $4,473 $4, 473 $4,473 
B uil d ingst 6, 33 6,968 ,138 8, 426 
L i vestoc k:t: - - 3.9 42 4,074 
Mi sce ll a n eous - 835 870 868 
Land 9,682 9,6 82 9,6 2 ~.6 2 

'.rota! 20,9 8 21 ,825 27, 10 5 27 ,523 

G r oss in co me 3,14 3 4,278 7,74 8 7, l H 

Cos t s 
Crop 1,738 2,258 2,275 2,275 
Lives t ock - - 1,453 1.505 
Hired la bo r - - 5,3 21 
M is cell a n eous 87 102 196 18 2 

T otal 1,825 2,360 4,47 7 3,9 3 

N e t farm income 1,3 18 1,9 18 3,271 3,15 

Ope r a tor a n d f a mil y labo r 398 559 1, 230 923 

R e t u r n o n capi ta l a n d 
ma nage m ent 910 1,359 2,041 2,235 

*T he sam e set of machine r y is ass um ed fo r a ll sys te m s s u p pl e m e n ted b,· c u stom hiring w h e r e n ecessary. 
tl n c lu cles pres ent buildings a da p ted t o parti c ula r type or li v estoc k . 
:j:lnc ludes b reedin g s t ock plu s feed e rs. 
§Thi s fig ure is co m pu ted by s u bt ra c t in g cos t of f eed e rs fro m the s a le v a lue . 

Y ea rlin g s 
,v in te red , 
pas ture d, 

f eel in d n •lot-
h ogs 

$4,473 
7,729 
2,750 

8 5 
9,682 

25,32 1 

7.0"7§ 

2,275 
1,367 

11 
175 

3, 2 

3,219 

864 

2,3 5 5 
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farmers who have limited capital. The operator 
who has only enough funds to make a down pay
ment on a farm often finds that his small equity 
position prevents further borrowing for a large 
livestock enterprise. A cash-crop system that 
would attain conservation (in terms of the per
missible loss of 7 tons of soil) would require a 
capital investment of only $837 more than the 
exploitive system. The additional outlay would 
be for the initial investment in terraces, fertilizer 
attachments for machines and for annual costs of 
fertilizer. While the exploitive system might 
give greater returns over a period of 1 or 2 years 
because of the larger acreage of corn, the soil
conserving system of cash-grain farming would 
give a greater return over a longer period of time. 
After 2 years much of the corn could be on hay
land. 

Livestock systems would require more capital, 
but they would give higher net farm incomes. 
Added net farm incomes at 1940-44 prices (for 
the livestock systems as compared to the ex
ploitive cash-grain system) would be $1,884, $2,771 
and $2,832 for the dairy, beef cow and feeder 
systems, respectively. With all labor subtracted 
as a cost, the added return on the added capital 
would amount to 17, 19 and 31 percent, respec
tively-which would be far greater than the cost 
of credit for the added capital of the dairy, beef 
and feeder systems. 

Even so, operators who have low equities in 
their farm capital may need and prefer a farm 
plan which includes cash-grain sales and a very 
low livestock investment. If we compare only 
the two cash-grain systems, the soil-conserving 
system requires $837 more capital than the ex
ploitive one. This is the amount that would be 
invested originally in terraces and annually in fer
tilizer. As compared to the exploitive cash-grain 
system, the conserving cash-grain system would 
r eturn 15 percent on the additional capital when 
labor costs are included as an item of expense. 

COMPARATIVE RETURNS UNDER HIGHER 
PRICE AND COST LEVELS 

Farm prices are seldom stable, yet there is 
generally a sort of equilibrium or relationship be
tween prices which farmers expect or base their 
decisions upon. Supplies of a given commodity 
may be low 1 year and command a high price, or 
supplies may be high and command a low price. 
Farmers react to these high and low prices. If 
farmers expect the price of hogs to be high rela
tive to other livestock, they will produce more 
hogs. If they expect tqe price of hogs to be low 
relative to other prices, they shift out of hog 
production. 

In formulating farm budgets which show long
time operating conditions, it is wise to select a 
pattern of prices which reflects the predominating 
relationships between prices. The price of hogs 
should bear a rather usual or likely relationship 
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to the prices of cattle, dairy products, poultry 
and other farm commodities. Otherwise, the out
come of the bu~get will be biased in favor of one 
or another product. 

In the foregoing analysis of this study, the 
average prices for 1940-44 were used. The level 
of prices in 1940-44 was a little higher than the 
level for 1925-29, but lower than in the World 
War I period; and, of course, lower than during 
World War II. The relationship of th~ price oi 
hogs to the price of cattle was very close to the 
average relationship for the previous 20 years. 
This condition was also true of the relationship 
between hogs and butterfat. These are the main 
products sold on the farms studied. The various 
budgets show the effect of substituting one live
stock enterprise for another in the farm organi
zation. Therefore, it is important to have price 
relationships that reflect likely relationships among 
prices. 

The five alternative systems of farming that 
were compared in table 17 with 1940-44 prices are 
now compared with a higher level of prices, which 
approximates the 1953 price situation. The two 
levels of assumed prices, with comparisions, are 
shown in table 18. The higher level of hog prices 
is slightly higher than in 1951 and 1952. Cattle 
prices are slightly higher than those for 1949. 
Butterfat is priced at about the average of 19 t4 
and 1945-even lower than in 1949-which ap
pears to be justified in view of the prospects of 
surplus supplies of fats and the alternative sources 
of supply in peacetime. Also, the prices of calves 
and the higher grades of beef cattle were adjusted 
upward as compared to utility beef. The higher 
grades appeared to be underpriced with respect 
to utility beef in 1940 to 1944. The hog-corn 
price ratio for the above prices is 14-about the 
same as in 1950 but slightly less favorable than 

T ABLE 18. ASSUMED 1940-44 AND HIGHER LEVEL PRICES 
W I'l'H COMPARISONS. 

Item 
cs 

"' "" r-< 

Yearlings, fat, choice cwt. 14.94 32 .50 24.97 26 .60 

Yearling feeders 

Feeder calves 

Beef cows, cull 

Dairy cows, cull 

Hogs 

Cottonseed meal 

Tan kage 

Corn 

Oats 

Hay, a lfalfa bal ed 

B utterfat 

I n dex of p rices pa id 
by farmers 

b u . 

bu. 

ton s 

lbs. 

1910-14 = 100 

11.95 

12.05 

10.8 6 

9.00 

10.94 

2.89 

3.64 

0.75 

0.48 

13.39 

0.4 15 

1 56 

27.13 

29.14 

21. 7 4 

20 .00 

17.40 

5.60 

6.4 0 

1.45 

0.77 

18.00 

0.79 

387 

18.50 

17.58 

12.41 

10.50 

24.00 

4.60 

4.95 

1.4 4 

0.71 

18.10 

0. 7 0 

277 

22.70 

22.80 

18.25 

15.35 

18.50 

4.4 0 

5.76 

1.3 2 

0.70 

16.34 

0.60 

28 1 

'' A more detailed table of prices for farm p r oducts and items 
of cost is prese nted in Appen dix F . 

tCompar ed with p r ices in 1940-44. 



in the 1940-44 period (14.5). The index of prices 
received by farmers is in the neighborhood of 
250 to 255. The prices paid by farmers reflect 
an index level of 281 (1910-14 = 100) as com
pared to 156 for 1940-44. This allows for the 
squeeze between prices paid and prices received. 
This squeeze has been experienced by agricultural 
producers since World War II and is likely to be in 
evidence for some time to come. 

The net farm incomes with the higher prices 
were $5,948 for the beef-cow-herd system, $5,518 
for the dairy-herd system and $5,459 for the 
yearling-steer system (table 19). The price for 
feeder calves was increased relatively more than 
for the other livestock. Prices for butterfat were 
increased even less and the net incomes reflect 
these relative changes. Whereas incomes for the 
beef-cow-herd and dairy-cow-herd systems would 
be about the same with 1940-44 prices ($3,158 
vs. $3,271), net income from the beef-cow-herd 
system would be somewhat higher than that from 
the dairy herd with the higher level of prices. 
The upward change in incomes from the dairy-cow 
system and the steer system would be about the 
same. 

Little change can be noted in the relationships 
of the cash-grain systems of farming, either when 
compared to each other or to the livestock systems. 
The net income from the cash-grain system 
with conservation ($2,588) remains a little less 
than half the income of the dairy-cow system 
($5,518) when the higher level is used. Income 
from the exploitive cash-grain system ($2,301) 
remains below the income of the cash-grain sys
tem with conservation ($2,588) . The relatively 
greater increases in net income of the exploitive 
syst em than the conservative cash-grain system, 
with the higher level of prices, results from the 
greater increase in the price for grain as compared 
to the price of hay. The price for hay is increased 
only 22 percent as compared to 76 percent for 
grain prices. 

Expenses shown in table 17 were adjusted to the 
higher price level by indexes for crops and live-

TABLE 19. INCOM E AND EXPENSE S FOR CASH-GR AIN 
AND LIV E ST OCK FARMI NG SYSTEMS USING 19 40-44 

A ND HIGHER L EVEL P RICES. 

• System of farmin g 

E xplo it- Con serv ing i ve 

R eturn s a nd 
ex penses Yearli ngs 

Dairy Beef , v in lered , 
Cash- Cash - pastured , 
g ra in g rain cow- CO\V- fed in h ogs hogs dry lot 

a nd h ogs 

1940-44 prices 
Gr oss 

incom e 3,143 4,278 7,748 7, 1 41 7,047 
Expe n ses 1,825 2,360 4 .4 77 3.9 83 3, 8 28 
N et incom e 1,31 8 1, 91 8 3;211 3,158 3,219 

Hig h e r l e v el 
prices 
Gross 

incom e 5, 361. 6.546 12, 636 1 2.3 58 11 ,625 
Expen ses 3, 06 0 3, 95 8 7,118 6,4 10 6,166 
Net income 2, 301 2,588 5,518 5,948 5,459 

stock separately and weighted according to the 
amount of output. For example, expenses for 
dairy cattle were divided into the following items: 
supplemental feed, taxes, equipment, fencing and 
buildings. An appropriate index was applied to 
compute the expense at the higher price level. 
Thus, the expenses for each system of farming 
were weighted according to the input for that 
particular system of farming. Crop and livestock 
expenses were computed separately and added 
together. 

Items of expenses for crops increased more 
than those for livestock between the periods of 
1940-44 and January to September 1953. For ex
ample, three of the five indexes for crops were 
above 300 for January to September 1953, while 
only one of the five indexes for livestock costs 
was this high. Indexes of expenses for crops were: 
motor supplies, 160; farm machinery, 311; fer
tilizer, 350; seeds, 242; and taxes, 371. Those for 
dairy cows were: supplementary feed, 227; motor 
supplies, 160; equipment, 283; buildings and 
fences, 157; and taxes, 371. 
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APPE DIX A 

SAAPLIN ' PROCEDURE 

So that the farms upon which this study is 
based (and to which the findings apply) might 
provide a homogeneous producing situation rather 
than involve a set of hybrid and misleading re
lationships, extreme care was taken in delineating 
a single strata of the total population of farms in 
western Iowa.21 F irst, soil scientists indicated 
those townships and parts of townships in each 
county in which soils of the Ida-Monona associ
ation predominated. Hamburg, as well as bottom
land soils, except those occurring in close associ
ation with Ida-Monona soils, were excluded from 
the farm and soil strata to be sampled. Further 
steps in delimiting the association of soils to be 
studied were made as outlined below. 

Because of limited funds, the decision was made 
to study only 160-acre farms (actually farms rang
ing in size from 150 to 170 acres) as this range 
includes a plurality of farms in this region, as 
well as in the entire state. The basic plan of the 
overall project is to study economic adjustments 
associated with conservation in each of the major 
soil areas of the state. This procedure is followed 
in contrast to the alternative which might include 
study of all farm sizes in a soil area and none in 
other areas. Given the limited funds and time 
of the workers involved, the procedure selected 
seems preferable. Extrapolations (which are 
necessary unless farming is to be closed down 
until a ll information on change can be provided 
without error) can be made more satisfactorily, 
for the particular problems, from one farm size 
to another within a soil area than for farms of 
different size from one area to another. (Except 
for certain high-cost machines, the nature of re
turns to scale are likely to have little influence on 
extrapolations between farm sizes from one farm 
size to another in computing returns from alter
native farming systems. ) Accordingly, as a basis 
for sample selection, a listing of farms ranging 
from 150 to 170 acres was obtained from county 
assessor's records.22 

As one objective of the study was to show added 
costs, returns and capital investment for conser
vation adj ustment, it was decided further t o strati
fy farms on the basis of the current degree of soil 
conservation. Erosion control is a matter of de
gree; some farmers conserve soil more completely 
than other s. As in weed control, some farmers 
may eliminate all or nearly all of the weeds in a 

" F o r possibl e diffi cul t ies inv olved in es timati n g r elat ions hips 
f o r a non-homogen eo us po pulat io n of fa rm s a nd s o ils, see 
H ead y, E a r l 0. Ele me n ta r y m ode ls in farm p r oduc t io n co
n o m ics r esear ch. J our . Farm E co n. 30:201-225 . 1948. 

""'T he proced ure inv ol ves a s li g h t und e r es ti m a t e of t h e nu mbe r 
o f fa rn, s f or a partic ula r s ize for th is rea s o n : Son, e fa r n1 :,; 
fa ll partl y in on e tow ns h ip and pa r tl y in a noth er a nd do not 
a ppear in t h e r eco r ds as 160-acr e u nits. Howe ve r , t h e nu m 
be r o f f a rms s o loca t ed is s ma ll a n d is not likely to in trod uce 
a ny partic ula r b ia s i n to t h e stud y. This s u ppos iti o n was pu t 
f o r th by sampling s ta ti s ti c ia n s. It is cons isten t a lso w ith e x
pe ri ence i n a p r evious s t udy (lowa Agr. Exp. S ta . R es. Bui. 
3 l ) w h er e a ddi t io na l li s ti ng on fa r m s was obta ined f ro m tax 
r co rd s a nd plat books. 
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row ; they may go through the fi eld with a hoe. 
Other farmers, who do not cul t ivate so thoroughly, 
will have very weedy corn. 

Use of forages in the rotation of crops is proba
bly the most universal method of erosion control, 
and some farmers have a large proportion of t heir 
land in forages . Others have little in the way of 
either forages or mechanical practices for erosion 
control. Hence, fi ndings presented as averages 
would have little meaning to the farmer who does 
not fa ll at the mean of the distribution involved. 2a 
Suggestions concerning th e extent of adjustment 
and the returns on capital, if they are based on 
means, would underestimate the situation for an 
operat or who fell above the mean. 

To better adapt the findings to the situations of 
most of the farmers, stratification was used. This 
was based upon the number of acres of forage on 
the farms . Farms were classified into 14 groups, 
and 10 were selected from each substratum. This 
procedure of sampling resulted in as many farms at 
t he extr emes as at the mean in respect to acreage 
of forage . Acreage of forage was used for strati
fication purposes as : (1) It was the only measure 
of conservation available in the secondary data 
for sampling purposes. (2) It is the main conser
vation practice used in the area. (3) The magni
tude of required farm adjustment is closely tied 
to the acreage of forage. 

When the first 140 farms were selected, substi
t utes were also selected. These were used to re
place the original unit sampled when the previous 
farm did not qualify because of soil, abandonment, 
size, lack of information or other reasons. Both 
rented and owned farms were included in the 
sample. At the time of t he first enumeration, 
farms were excluded from the original sample if 
they included more than 10 acres of bottomland 
and level ridgetops. Enumerators made these 
selections with detailed information obtained in 
the field from farm operators and from ASPC 
and SCS records. Only a few substitutions had 
to be made because of soil or other reasons. The 
study thus refers to a population made up of 160-
acre farms on Ida-Monona soils with less t han 10 
acres of bottomland or level r idges. The majority 
of farms in the area fa ll into this soil and farm 
stratum. 

The 140 farms thus obtained were further ar
rayed according to the acreage of forage on the 
farm in 1948. A subsample of farms was then 
t aken randomly to obtain 40 farms. Approxi
mately every fo urth farm starting from the second 
farm (randomly chosen-it might have been the 
first, third or fourth farm) of the list and pro
ceeding to take every third or fourth farm (the 
decision as to whether to take the third or fo urth 
farm was chosen at random also ) thereafter. 

"'S e :Head y, E a rl 0. a nd Bauma n n. R oss V . B udget ing t e h
n iques i n es t i ma t ing fa r m a d jus t m e nt a n d m a rg ina l re t urn .·. 
Agr. E con. R es. Al\'i" ' , US DA. 5 :53-56. 1953. 



This was done because resources available to carry 
on the study were not sufficient to permit prepa
ration of budgets and soil maps for the entire 140 
farms. 

The farms provided the basic population. Sched
ules were obtained on these farms covering crop 
history and production, livestock inventory and 
labor available. From the material these schedules 
furnished, a general idea of the extent of soil
management practices, the livestock program and 
the extent of homogeneity among the farms could 
be obtained. The 40 farms selected from this 
group were resurveyed, and additional information 
was obtained on disposal of crops, purchases of 
feed, feeding rates to livestock, pasture utilization , 
building capacity, fencing inventory and detailed 
expenses on the farm. The first schedule took 
about one-half hour, and the second one took about 
three-quarters of an hour. This material, and the 
soils map made by the soil technicians, provided 
the basis data for budgeting. 

The sample contains farms having a wide range 
in the acres of forage, although they are homo
geneous with respect to physical size and soil re
sources. One farm could be operated with rota
tions having a large quantity of grain quite.as well 
as another. 

To test the homegeneity of soils represented by 
the farms included in the sample, regression 
analyses were made of the relationship between 
acres of specific soils and quantity of forage. 
Separate regressions were run for all Ida soil, 
Monona soil, Ida soil with a slope of 10 percent 
or more, Ida and Monona soils in combinations 
and all other soils (chiefly Napier in the bottoms). 
The regression coefficients were not significant, 
either for linear or curvilinear terms, and there
fore we conclude that the soil makeup of the farms 
is homogeneous between different forage groups . 

Acreages of Ida and Monona soils on farms on 
which various acreages of forage crops were grown 
in 1948 are presented in table A-1 . Although 
total acreages of Ida and Monona soils appear to 
vary considerably, this does not prove significant 
when subjected to analysis of variance; the differ-

TABLE A-1. AVERAGE ACREAGE PER FARM OF SPECl 
FIED SOILS ON FARMS GROUPED INTO THREE 

FORAGE INTERVALS, 1948. 

Acreage of soils on far 111 s with: 

Soil t ype 

A ll Ida 

A U Monona 

Steep Ida and lll o n ona 

A ll Ida and lllonona 

A ll other soil s 

Tota l • 

0-33 
acres 

fo r a g e 

56.0 

64. 0 

69. 7 

120.0 

39.7 

159.7 

I 34-52 I acres 
forage 

4 3.8 

70.5 

62.9 

114 .3 

4 2.5 

156 .8 

53 and I over A ll 
acres f a rms 
forage 

56.4 52.1 

64.3 66.3 

63.3 65.3 

120 .7 118.3 

38. 4 40.2 

159 .1 1 58.6 

*The steep Ida and Monona a re included in a ll Ida a nd Monona 
a nd therefore are not a dded into th e totals. 

ence disappears when t he two soils are br oken 
down into steep and rolling phases. Soil scientist s 
suggest that variation may grow out of varying 
classification procedures rather than actual differ
ences. 

I NFERENCES TO FARM S OF OTHER SIZES 

How well the findings for the particular size 
group apply to other farm size groups on t he same 
soil depends on t he nature of r eturns to scale. 
Under const ant returns t o scale, results from one 
size group could be used indirectly for another size 
group, with changes made only for scale. For 
certain major r elationships (that is, livest ock and 
crop yields for specific practices, soil-management 
systems and inputs) the r ela tionships are proba
bly of linear nature between farms of different 
sizes (but not in t erms of pr oportionality returns 
relationships on any 1 acre of any one farm). Use 
of machines may involve some scale economics. 
But, t hese machine-scale economies would apply 
to all crops on smaller or larger farms and ar e 
not likely to affect the relative profit ability of 
the different farming systems involved. Findings 
of the current study would be of litt le use for in
ference t o other size groups only if economies or 
diseconomies to scale exist at different rat es for 
the several farming syst ems. 

APPENDIX B 

SYSTEMS OF SO IL MA N AGEMENT 

The three systems of erosion control used as a 
basis for the analysis are estimated to be capable 
of reducing erosion to a loss of 7 tons of soil per 
acre or less, except where the land is too steep 
for t erracing. (It is doubtful whether any present
ly known methods of terracing would reduce ero
sion to a satisfactory level for cultivation on such 
soils. These lands would be useful only for pasture 
or wildlife reserves.) A loss of 7 tons of soil per 
acre was used in the study, rather than the more 
commonly accepted level of 5 tons, because of lack 
of alternative types of erosion control at the 5-ton 
level for much of the land. By using 7 tons it was 

possible to control erosion with either rotations 
alone or rotations with mechanical practices. 

The rotations and practices list ed in tables B-1 
and B-2, which are estimated to limit soil losses 
to 7 tons per acre, were arrived at by using t he 
calculations from Browning24 which assign specific 
numerical values to conservation practices . These 
values are based upon present knowledge from 
experiments and theories in agronomy about the 
relative usefulness in soil and water conser vation 
of the usual practices, given cer t ain soil character
istics and topography. The values were set up 

"Browning, Parish and Glass . A m e thod for determining the 
u s e a nd limitation s of rotation s and conser vation practices 
in the control of soil erosion in Iowa. op. cit. 
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TABLE B-1. ESTIMATED AVERAGE Y I ELDS PER ACRE FOR CORN, OATS AND ALFALFA-BROME HAY UNDER DIFFER
ENT SOIL-MA, AGEMENT SYSTEMS IN L I VEST OCK ]?ARMING FOR EACH OF T HE PRI NCIPAL SOIL 

CONDITIONS IN T HE MONONA, IDA, H AMBURG SOI L ASSOCI AT ION AREA OF WEST ERN IOWA.* 

Eroded Ida silt loam, 12-20 pe rcen t s lope, mainl JO s h oulders a nd noses 

Soil -m a nagem e n t practices 

Non e Ter races a nd con tour 'l.., er races, co n tour cultivation a nd fe r tili ze r t cul tivation 
Rota tio n t F e rti li ze r for each rotation 

Yi eld Y ield Y ie ld Y ie ld Yie ld Y ield 
Y ield pe r acr e 

of corn of oats o f hay of corn of oa ts of h ay Co rn \ 
Oats 

Corn I Oats I H ay N j P 2Os N I P2Oo 

( bu. ) (bu. ) ( tons ) (bu .) (bu. ) ( tons) ( b u.) (bu. ) ( to n s) ( lbs. ) (lbs .) (lbs.) (lbs.) 
cco 20 18 - 23 20 - 34 26 - 40 40 20 20 
CCO, 26 21 - 29 23 - 36 27 - 35 40 20 40 
co. 28 23 - 32 25 - 38 28 - 0 40 15 40 
CO,COMM 30 25 0.8 34 27 1. 0 40 30 1.6 0 40 20 80 
CCOMM 28 23 0.8 32 25 1.0 40 30 1.6 35 40 20 60 
COMM 30 25 0.8 34 27 1.0 40 30 1.6 0 40 5 60 -
COMMM 27 25 0. 31 27 1.0 - 38 - - 30 

-
I:°6 

- - 0 - - 40- - 5 - 80 
COl\fl\l[MM 24 25 0.6 28 - - 27 - o-:S -

36 30 1.4 0 40 5 80 

Eroded Mon ona s il t loam , 12-20 pe r cen t s lope, s h ould er s a nd n oses 

cco 25 20 28 22 40 30 60 30 20 20 
CCO, 32 23 35 26 42 31 40 30 20 40 
CO, 35 26 38 29 44 33 10 30 15 40 
CO, COMM 40 28 1.4 42 31 1. 7 46 35 2.0 10 30 20 50 
CCOMM 38 26 1.4 40 29 1. 7 46 35 2.0 30 30 20 50 
COMM 40 28 1. 4 - 42 :IT 1.7 46 - 35 f:"o - 5 - - 30- 5 50 
COMMM 37 28 1.4 39 31 1. 7 44 35 2.0 5 30 5 60 
COMMMM - 34 - -

28 L2 36 31 30 5 70 1.5 42 35 1.8 5 

711:ono na s ilt l oa.111, 9-15 p e rce n t s lope, lower s l opes and coves 

cco 36 24 40 26 54 35 60 20 30 20 
CCO, 45 28 49 30 56 37 30 20 30 30 
CO, 50 32 55 34 58 38 10 20 15 30 
CO,COMM: 55 36 2.0 5 38 2.2 60 - - 40 2.4 To - - 20- - 20 30 
CCOMM 53 34 2.0 56 36 2.2 60 40 2.4 40 20 20 30 
COMM 55 36 2.0 58 

- -
38 

-
2~ 60 40 2.4 0 20 0 30 

COMMM - 53 - -
36 2.ii 56 38 2. 2 58 40 2.4 0 20 0 30 

COMMMM 51 36 1. 54 38 2.0 56 40 2. 2 10 20 0 30 

Mon o na s il t l oam , 2-8 pe rcent s lope, broad ridges 

cco 40 28 43 30 58 40 60 20 25 20 
CCO, 50 32 52 34 60 42 30 20 25 30 
CO, 55 36 58 38 62 43 10 20 15 30 

60 40 2.4 - 62 42 2.4 
-

64 
- -

45 2.6 - 5 - - 20- - 20 30 CO,COMM 
CCOMM 57 38 2.4 59 40 2.4 64 45 2.6 20 20 10 30 
COMM 60 40 2.4 62 42 2.4 64 45 2.6 5 20 0 30 

- 58 - - 40 2.4 60 42 2.4 62 46 2.6 5 20 0 30 COMMM 
COMMMM 56 40 2.2 58 42 2.2 60 45 2.4 5 20 0 30 

Napier s il t loam, not s u b ject to c r op damage by overflow 

cco 45 30 48 32 62 43 60 20 20 10 
CCO, 55 36 58 38 65 46 30 20 20 20 
co. 60 42 64 44 68 4 8 10 20 10 20 
CO,COMM 65 45 3.0 68 47 3.0 70 50 3.0 10 20 20 20 
CCOMM 62 43 3.0 65 45 3.0 70 50 3.0 40 20 20 20 
COMM 65 45 3.0 68 47 3.0 70 50 3.0 0 20 0 20 
COMMM 63 45 3.0 66 47 3.0 70 50 3.0 5 20 0 20 
COMMMM 61 45 2.8 64 47 2.8 70 50 2.8 10 20 0 20 

•u is ass um ed that a ll of th e hay a nd g rain wou ld be f ed o n t h e fa r m a nd t h e manure wo uld be spread mainl y on I da an d Mo-
n ona so il s . Only o ne c u tt ing of hay wo ul d be har v ested the last year t h e m ea dow is down. All soil-managem ent systems would 
have b een fo llowed long e nough to p r oduce ma j or effects, b u t not a n y long -t i me ( 30-60 year s) effects. Only those soil-manage-
m ent systems below dashed l ines would k eep s oil e ros io n losses to 7 ton s or less. T he small d i ffe r en ce s how n in y ie lds is no t 
indica tive of "degr ee of a ccuracy," but to es timat e di r ection s and magnitude of effects r esulting f r om var ious s oil-management 
practices. 

t C-corn, O-oats, O.-oats p lus sweetcl over, M-alfa lfa-brom e mixtur e. 
tWhere the N application on corn exceeds 10 pounds per corn crop, it is assumed t h e rest is applied a s a s ide-d ress ing . 
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TABLE B-2. ESTD1ATED AVERAGE YIELDS PER ACRE FOR CORN, OATS AND ALFALFA-BROME HAY UNDER DIFFER
ENT SOIL-MANAGEME 'T SYSTEMS IN CASH-GRAIN FAR MING FOR EACH OF T HE PRINCIPAL SOIL 

CONDITI ONS I N THE MONONA, I DA, HAMBURG SOIL ASSOCI A T ION AREA OF WEST ERN IOWA.* 

Rotationt 

cc 
CCO, 
CO, 
CO,COMi\I 

COMM 
COMM 
COMMM 
COMMMM 

cco 
CCO, 
co. 
C ,COMM 
CCOMM 
CO, H'f 
CO M MM 
CO, •fi\ 1 i\DJ 

co 
cco. 
CO, 
CO,COMM 
CCOMM 
COMM 
COMMM 
CO:vfi\TMM 

cco 
CCO, 
CO, 
CO,COMM 
CCOMM 
COMM 
COMMM 
COMMMM 

cco 
cco. 
co. 
CO,COMM 
CCOMM 
COMM 
COMMM 
COMMMM 

Yield 
of corn 

-

(bu. ) 
10 
16 
20 
25 
23 
25 
22 
19 -

15 
2-1 
30 
35 
32 
35 
32 
29 

30 
40 
45 
50 
46 
50 
48 

-

- 46-

35 
45 
50 
55 
51 
55 

-53-

51 

45 
55 
60 
65 
62 
65 
63 
61 

No ne 

Yield 
of oats 

(bu.) 

-

10 
15 
20 
23 
20 
23 
23 
23 -

12 
18 
23 
26 
23 
26 
26 
26 

20 
25 
30 
34 
30 
34 
34 

- 34 

22 
2 
34 
38 
34 
38 

- 38 
38 

30 
36 
42 
45 
43 
45 
45 
45 

Eroded Ida s il t loam, 12-20 per cen t s lope, mainl:19 s h o ulders a nd noses 

Soil-management p r actices 

T erraces a n d con tou r '"rerraces, contou r culti vation an d fert il ize r t cultivation 

Fertilizer for each rotat ion 

Yield Yield Yield Yield 
Yield per acre 

of hay of corn of oats of hay Corn \ 
Corn I Oats I Hay N \ P.Os 

(tons) (bu. ) (bu.) (tons) (bu.) (bu.) ( tons) (lbs.) (lbs. ) 
- 12 12 - 32 20 - 100 40 
- 17 17 - 34 23 - 60 40 
- 23 22 - 36 25 - 10 40 
0.6 28 25 0.8 38 28 1.4 10 40 
0.6 25 22 0.8 36 28 1.4 50 40 
0.6 28 25 0.8 38 28 1. 4 5 40 
0.6 25 25 0.8 36 28 1.4 10 40 

34 - - 28 - D - 10 
- - 40-0.4 22 25 0.6 

E roded Mo no na s il t loam , 12-20 per cent s l ope, s h oulders a nd noses 

1.2 
1.2 
1.2 
1.2 
1.0 

2.0 
2.0 
2.0 
2.0 
1.8 

2.4 
2.4 
2.4 
2.4 
2.2 

3.0 
3.0 
3.0 
3.0 
2.8 

17 
26 
34 
38 
35 
38 

35-
32 

14 
20 
25 
29 
26 
29 

-29 
29 

1.4 
1.4 
1.4 
1.4 
1. 2 

38 
40 
42 
44 
44 
44 
41 
38 

26 
28 
30 
33 
33 

-33 
33 
33 

1.8 
1.8 
LS 
1.8 
1.6 

100 30 
60 30 
20 30 
10 30 
45 30 

-5 - -30-

5 30 
5 30 

Monon a s il t loam, 9-J 5 percen t s lope, low e r s lopes a nd coves 

32 
43 
50 
54 
50 

-54 
52 
50 

22 
28 
32 
36 
32 
36 
36 
36 

2.2 
2.2 
2.2 -
2.2 
2.0 

52 
54 
56 
58 
58 

58-
56 
54 

32 
34 
36 
38 
38 

-38 

38 
38 

2.4 
2.4 
2.°"4 
2.4 
2.2 

Monona si lt l oam, 2-8 percent slope, b r oad ridges 

38 
48 
54 

-58 
54 
58 
56 
54 

25 
30 
36 
40 
36 
40 
40 
40 

56 
58 
60 

2.4 - 62-
2.4 62 
2.4 62 
2.4 60 
2.2 58 

38 
40 
41 

-43 
43 
43 
43 
43 

2-°"6 
2.6 
2.6 
2.6 
2.4 

80 
50 
10 
10 
40 
-5 

10 
10 

80 
50 
20 
10-

40 
5 
5 
5 

Napier silt loam, not s u bj ect to c r op damage by overflow 

48 
58 
64 
68 
65 
68 
66 
64 

32 
38 
44 
47 
45 
47 
47 
47 

3.0 
3.0 
3.0 
3.0 
2.8 

62 
65 
68 
70 
70 
70 
70 
70 

43 
46 
48 
50 
50 
50 
50 
50 

3.0 
3.0 
3.0 
3.0 
2.8 

60 
30 
10 
10 
40 

0 
5 

10 

20 
20 
20 
20 
20 

-20-

20 
20 

20 
20 
20 

-20-

20 
20 
20 
20 

20 
20 
20 
20 
20 
20 
20 
20 

Oats 

N 

(lbs.) 

-

30 
30 
20 
30 
30 
10 
10 
10 

30 
30 
20 
30 
30 

-10 
10 
10 

30 
30 
20 
20 
20 
5 
5 
5 

25 
25 
15 

-20 
20 

5 
5 
5 

20 
20 
10 
20 
20 

0 
0 
0 

I 

-

P2O• 

(lbs. ) 
30 
60 
60 
90 
90 
90 
90 
90 

20 
50 
50 
90 
60 
60 
80 
90 

20 
30 
30 
60 
40 
To 
40 
40 

20 
30 
30 
60 
40 
40 
40 
40 

10 
20 
20 
20 
20 
20 
20 
20 

-

*It is assu med t h at a ll of the hay a n d g ra in wo uld be sold off the fa r m . Onl y one cutting of hay would be h a r vested t h e last 
year the meadow is dow n . All soil-man agem en t system s wou ld have been fo llowed lo ng en ough t o prod u ce m a j o r e ffect s, b ut 
not any l ong-time (30-60 years) e ffects. Onl y t h ose soil -management systems below dash ed lines would kee p soil e r osio n losses 
to 7 tons or Jess . T he small di ffe r ences s h own i n y ie lds are not i ndicative of t h e "degr ee of accuracy," bu t to estimate di rec
tion and magnitude of effects resu l ting from vario us soil-managemen t practices. 

tC-corn, O-oats, O, -oats p lus swee tclover, M-alfalfa-brome mixture. 
t Where the N a pplication on corn exceeds 10 pound s per corn crop, it Is assumed the rest is applied as a s ide-d ressing. 
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to serve as a guide in developing better land use. 
As many estimates had to be used where ex

perimental data were lacking, the practices neces
sary to reach a certain level of erosion control are 
approximate. In general, available data are not 
adequate to judge the precise level of conservation 
that can be attained by the various conservation 
practices, nor is there complete agreement as to 
the precise level of erosion control necessary to 
maintain crop yields and soil productivity at a 
constant state. Actually, whether it is 5 or 7 
tons is of little consequence. The consensus is 
that soil losses from erosion must be in this neigh
borhood rather than 20 or 30 tons (some are as 
high as 80 or 100 tons) as at present. Despite 
these limitations, no other methods of arriving 
at a suitable level of erosion control seemed quite 
so feasible. 

ESTIMATE . OF CROP YIELD 

The first step in evaluating the various alter
natives available for control of erosion and utili
zation of forages was to develop estimates of 
yields of corn, oats and hay under different ro
tations by soil types, irrespective of erosion con
trol. 

Rotation experiments are now being conducted 
at Castana, Iowa, but little information on yields 
under different soil-management practices has 
been available previously for soils in the area 
studied. Estimated yields in table B-1 and B-2 
were synthesized from (a) experiments in the 
area which cover part of the information, (b) ex
periments in other areas and (c) experience of 
farmers in the area.25 E stimates are provided 

" Th ese predicted yi eld s a r e s ubj ect to es t imationa l e rror of 
va ri ous s orts. The a lte rnative to the procedure fo llowed w ould 
h ave bee n to (1) not make t h e stu ly a nd le t fa rme r s fin d out 
t he ·e th ings fo r t h em selves ove r a p eriod of 25 o r 30 years 

for various soil sit uations, rotations, conservation 
practices and fertilizing systems in cash-grain and 
livestock systems of farming. These estimates of 
yield serve as tM basis for the budgets of farm
ing systems. 

The rotation actually included in the conser
vation plan for the area of land was the rotation 
with the smallest acreage of forage or, conversely, 
the greatest acreage of grain that would control 
erosion at the desired level-7 tons per acre per 
year. No attempt was made to maximize returns 
beyond that point. In other words, the rotations 
selected may not represent the exact point of maxi
mum returns. Although unlikely, greater returns 
might be obtained by producing more forage t han 
outlined. Production of forage is not likely to be 
in the complementary range for many of the ro
tations. When forage serves in a complementary 
capacity to grain, total production of grain from 
a given area of land increases as the acreage of 
forage increases. This gain is possible where the 
nitrogen, organic matter and erosion control fur
nished by the forage increases grain yields per 
acre by a percentage sufficiently greater to offset 
the decrease in acreage of grain.26 Under certain 
conditions, some of the rotations include competi
tive forage as the increased acreage and produc
tion of these crops necessitates a reduction in 
total production of grain from a given land area 
(even though grain yields per acre increase). 

o r (2 ) cl ose down fa rming i n lh e a r ea fo r 25 year s until co n
t r oll ed expe rim ents coul d be run . The procedure fo l lo wed 
fo rma lizes tha t used by agr onomists o r conser vation experts 
who r ecommend rotations to f a rm e r s in t h e area. T hese r ecom 
m e ndations s uppose that som e thi ng is known about y ields and, 
therefo r e, that t h e rota tion s ugges t ed , in o rdina r y so il con
servation planning or agr on on1 ic extens io n work is "best" 
f r on1 the agron on1ic and econo1nic s ta ndoints. 

'°For a m o r e d e ta il ed expos iti o n o n fo rage as a co mple m e n tan· 
or compet itive crop, see H ead y, Earl O. a nd J e nsen, H a rald. 
Economics of crop r o tat ion a nd Ja nel use. I owa Agr. Exp. 
Sta. R es. Bul. 383; a nd H ead y. E conomi cs of rota tion w ith 
farm and production po licy a pplication s . op. c it. 

APPENDIX C 

LIVESTOCK Y. TEMS 27 

A brief discussion of the several types of live
stock systems is presented below. 

Milk co ws: Butterfat production used in budg
eting was 323 pounds per head annually. Al
though this is higher than the average for all 
farms in Iowa, it is not as high as for the better 
dairy herds of the state. The system assumed a 
grain ration of 43.6 bushels of grain (corn or corn 
equivalent in other grains) and 5.2 tons of for
age (3.2 tons of hay and 1.21 acres of pasture) 

27Based upon the followi ng re po rts: 
Seventh A nnua l R eport of Soil Co nservation Expe rim ental 

Farm , Page Coun ty, Iowa, 1950. Iowa Agr. Exp. Sta. l<'SR- 3 . 
1951. 

\ Vilcox, R. H ., e t a l. Costs a nd m eth ods of fattening beef 
ca ttle in the Corn Belt, 1919-23 . USDA '.Fech. Bu i. 23. 1927. 

Ber es ford, R ex. 151 questions o n cattle feedi ng a nd m a rke t
i ng. Iowa Agr. Exp. Sta. a nd Ext. Ser v. Bui. P-99. 1949. 

Iowa Agricultura l Capacity Studies , 194 5 (u npublis h ed) . • 
J en sen, E., Woodward, T . E . e t a l. Input-output r e la tion

.,hips in milk product ion. USDA T ech . B ui. 815 . 1942. 
Sallee . George A ., Pond, George A. a nd Crickman, C. ,v. 

Farm organization for b eef cattle p r oduction in southwestern 
Mi nnesota. iVIinn. T ech. B ui. 13 . 1939. 
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per cow, which includes the feed necessary to pro
duce the replacements. Replacement of the cow 
herd was assumed each 5 years with a 90-percent 
calf crop. Thus, in addition to the butterfat, 200 
pounds of cull cow and 180 pounds of veal calf 
would be sold annually. In addition, the skim 
milk would displace some of the protein require
ments for hogs. 

B ee f cow s : The beef cow herd would be used 
mainly to produce 500-pound feeder calves for sale. 
A 90-percent calf crop was assumed with replace
ments every 8 years; that is, 150 pounds of cull 
cow and 390 pounds of calf would be sold per cow 
each year. Considerable variation in methods of 
feed ing beef cows is used throughout the a r ea. 
Some farmers feed grain during the dry weather 
while on pasture; others feed no grain except just 
before calving. In some cases the cows get fat 
when pastures are lush and lose weight in the 
winter and during the dry part of the summer 
when pastures are short. Although it is not con-



templated that a great deal of gaining and losing 
of weight would occur, this system is used in the 
budget analysis. The ration consists of 4.2 bushels 
of grain and 3.91 tons of forage . 

Y ear lings wintered, fed in dry lot: This is the 
most usual feeding system in western Iowa at 
present. The ration for these cattle was 54.5 
bushels of grain, 1.74 tons of hay equivalent 
(1.5 tons hay and 0.11 acre pasture) and 148 
pounds of supplement. To compare more closely 
the gains from this system with the others, it· 
was assumed that the cattle were bought in the 
fall and wintered before starting on drylot feed
ing about the beginning of the pasture season. 
The starting weight was assumed to be about 595 
pounds and the gain 465 pounds. 

Y ear lings wintered, fed on pasture and 
finished in dry lot: These steers were compar
able to those in the drylot system. They were 
fed grain in addition to pasture after having been 
wintered. As soon as the flush grass season was 
over, the steers were confined to a drylot for finish
ing. Their ration consisted of 51.07 bushels of 
grain and 3.36 tons hay equivalent in forage (1.24 
tons of hay and 0.9 acre of pasture) and 73 pounds 
of protein supplement. The gain was assumed to 
be 525 pounds. 

Yearlings wintered, pastured and finish ed 
in dry lot: These steers were wintered and pas
tured the entire summer and finished in drylot 
with grain. Their ration consisted of 40.18 bushels 
of grain, 3.59 tons of hay equivalent (1.32 tons of 

hay and 1.65 acres of pasture) and 38 pounds of 
supplement. In this case pasturage would be 
about three-fourths of an acre per head more than 
required for thos•e fed grain on pasture. The gain 
was assumed to be 557 pounds. 

Calves wintered, fed in dry lot: The beginning 
weight was assumed to be 440 pounds and the 
total gain 560 pounds. The ration was 63 bushels 
of grain and 1.72 tons of hay equivalent (1.48 
tons hay and 0.11 acre pasture). 

Calves wintered, fed on pasture and finished 
in dry lot: This system is similar to the one for 
yearling steers. The gain was assumed to be 600 
pounds . The ration consisted of 55.9 bushels of 
grain and 3.15 tons of hay equivalent (1.16 tons 
of hay and 0.8 acre pasture). 

Calves wintered, pastured and feel in dry lot: 
As with calves fed on pasture, this system follows 
the system on yearlings pastured. The gain was 
assumed to be 665 pounds. The ration included 
46.1 bushels of grain and 3.53 tons of forage 
(1.30 tons hay and 1.55 acres of pasture). 

Two-year-old steers fed in clrylot: Although 
fattening 2-year-old cattle has not been so common 
in the last few years as it was 20 years ago, the 
system is presented for comparison purposes. 
These cattle were assumed to be about 840 pounds 
when put on feed and were expected to gain 360 
pounds. The ration included 48 bushels of grain 
and 0.55 ton of hay equivalent (0.48 ton hay and 
0.07 acre of pasture) . 

475 



APPENDIX D 

ADDITIO N AL LABOR R EQUIREMEN T S 

Additional labor requirements over and above 
that presently available were computed, and a 
charge based on seasonal wage rates was included 
in the expenses of the organization. Returns 
shown in the budgets include a charge for any 
labor that would be required above operator and 
family labor. The general assumption is that this 
would be any labor required above 320 hours per 
month. Most farmers could provide the equivalent 

of one and one-iourth men for 240 weekdays and 
16 Sundays. Farmers may not put in 10 hours of 
productive work each day of the year, but there 
are numerous days in the busy season when many 
hours may be put in for a limited time. The cost 
of labor was computed on the basis of daily farm 
wages seasonally ; that is, when the labor was re
quired. Some systems, such as yearlings fed on 
pasture, required extra labor during the period 
when farm wages are high. Other systems, such 
as 2-year-old steers fed in drylot, required labor 
in winter when farm wages are lower. 

T ABLE D-1. LABOR REQU IREMENTS AND PERCENTAGE D I ST RIBUTI ON BY M ONTHS BY K I ND OF CR OP AND BY KIND 
OF LIVESTOCK . 

Labor 

E nterprise U nit 
pe r 
unu 

(hours ) 

IIogs, including 
b r eeding h erd • H ead 4.4 

Yea,,·ling steers: 
·w in te r ed, pastured, .. fini sh ed in dry lott 10.9 
.. Wi nte r ed, fed on 

pasture, fi nish ed in 
dry lot t ., 19.0 

W inte r ed , fed in 
dry lott .. 15.3 

Two-year -old s t eer s 
f ed in drylot t .. 12.6 

Galves: 
Wintered , f ed on 

pasture, finished In 
drylot t .. 21.5 

Winte r ed , pastured, 
finished in drylot t .. 12.5 

Winte r ed, fed in 
drylott .. 17.4 

Dairy cows and 
replacernents: 

Cows for home u se• .. 170.0 
14 cow s or below• .. 135.0 
Above 14 co w s .. 113.0 
Beef cow a nd cal f* .. 8.0 

Ilenst 100 196 .0 

Ghiakenst 100 56. 0 

Horses+ Head 63.0 

Gorn* acr es 7.0 

Oats• .. 5.0 

Hay* .. 13.0 

.Soybeans• .. 7.0 

*Unpubli s h ed m aterial. 
tAda pte d from USDA T echni ca l B ullet in 23. 

· Und. Agr. Exp. Sta. Res. Bui. 47 8. 
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J an . I F eb. I Mar. I 

6.6 6.6 9.8 

l.8 J .8 1.8 

1.0 1.0 l.O 

16.3 16.3 l 6.3 

16. 7 16.6 16.6 

1.0 1.0 1.0 

1.8 1.8 1.8 

16.3 16. 3 16.3 

9.2 8. 7 9.2 
9.2 8.7 9.2 
9.2 8.7 9.2 

13.6 13. 6 15.1 

7.6 7.6 8.2 

8. 0 8.0 8.0 

- - -
- - 7.1 

- - -

- - -

Per centage of tota l labor 

Apr. I May I June I July I A u g . I Sept. I Oct. I Nov. I D ec. 

8.2 8.0 8.4 8. 2 9.2 10.0 8.9 S.fi 7.6 

l. 8 0.9 0.9 O.~ 0.9 l 7. 4 24.S 2~.8 22.~ 

1.0 10.5 10 .5 10.5 11. 6 12.6 13. 7 13.2 13.2 

- - - - - 2.0 16.3 16 .3 1 6.3 

- - - - - 0. 8 15.9 16.7 16.7 

1.0 10.5 10.5 10.5 11.6 12.6 13 . 7 13.2 13.2 

1.8 0.9 0.9 0.9 0.9 17.4 24.8 23 .8 22.9 

- - - - - 2.0 16.3 16.3 16.3 

8.5 8. 1 7.7 7.9 8.2 8.2 8.2 7.8 8.3 
8.5 8.1 7:7 7.9 8.2 8.2 8.2 7.8 8.3 
8.5 8.1 7.7 7.9 8.2 8.2 8.2 7. 8 8.3 

10.2 5.1 5.1 5. 1 5.1 5.1 5.1 6.7 10.2 

9.8 15.1 10.5 8.2 7.6 7.3 5.8 6.5 5.8 

9.4 9.3 9.3 8.0 8.0 8.0 8.0 8.0 8.0 

11.8 22.0 13.1 10.7 - 2.0 14 .8 20.4 5.2 

17 .9 - - 37:5 37 .5 - - - -
- - 38.9 33.1 - 28.0 - - -

10.0 24. 0 15.0 11 .0 - 3.0 31..0 6.0 -



APPENDIX E 

H ousrNc OR SPACE R EQUIREMENTS AND CosTs 

Additional housing investment was arrived at 
by using the Midwest Plan Service as a basis for 
material requirements . Material lists were shown 
for certain buildings which were recommended for 
a specified number of animals . Costs of construc
tion at 1948 prices were computed and then re
duced to the 1940-44 price level by applying Bureau 
of Labor Statistics series for lumber. Labor was 
assumed to be 40 percent of the total cost s . Build-

ings which were"useful only for animal housing or 
feed storage were figured separately. Overhead 
storage of feed is more expensive than ordinary 
ground-level systems. Plans which were similar 
to those used in the area and which would be use
ful in adding to present farm facilities were 
selected. It is possible that, on some farm s, sheds 
could be built onto present barns at less cost but, 
in general, the costs used here are considered a 
minimum requirement. 

T ABLE E-1. BUI LDI NG SPECIFICAT IONS AND COST S AT 194 PRICES. 

Midwest D imens ion s 
Space for p lan 

No. 

Heef cows 72,501 

Yearlin g:-,; 72,501 

Cal ves 72,50 1 

2-yea r -old ;; 72,501 

·oai r y co wst 75,203§ 

75,201 § 

72, 502§ 

SO"' 72,602 

Hay barn 73,101 

Gr a i n bin 73,213 

Corn crib 73,201 

*Labor compu ted as 40 p e rcen t of total cost. 
tin cl udes s pace fo r ca l ves. 

in 
feet 

24 X 32 

24 X 32 

24 X 32 

24 X 32 

24 x lG 

8 X 8 

22 X 42 

6 X 8 

!Milking parlor , m ilk storage plus loafin g sh ed. 
§Adapted. 

Cost 
Capaci ty 

Materials Labor• Total 

13 h eadt 778 $ 518 $ 1,296 

17 head 778 518 1,296 

22 h ea d 77 8 518 1,296 

l fi h ead 778 518 1 ,296 

l 2 h ead J ,643 1,906 2,739 

1 sow 63 42 105 

50 ton s 1,645 1,098 2,743 

2,000 b us h els 770 513 1,28 3 

2.050 b us h el. J .296 864 2,160 

TABLE E-2 . BUILDING COST S PER H EAD OF LIVEST OCK OR PER UNIT OF FEED AT 1948 AND 1940-44 PRICES 

Space Cost at 1948 pri ces I Cost at 1940-44 prices 
Space fo r Unit per 

I uni t Materia l Labor • I Materi a l t I Labort I Total 

(sq . ft.) 

Beef cows h ead 50 $ 59.85 $ 39.85 $ 24.86 $ 22.00 $ 46 .8 6 

Yearling " 40 45.76 30.48 19 .00 16.80 35.80 

Calv es " 30 35.36 23.55 14.70 13.00 27.70 

2-year-old " 50 51.87 34.53 21.55 19.<i6 40.61 

Dairy cows " - 136.92 91.33 56.85 32.40 89. 25 

Sow " 14 63.00 42 .00 26.20 23.20 4 9.40 

Hay barn ton s - 32.90 21.96 13.68 12.12 25.80 

Grai n bin bu. - 0.385 0.25 0.16 0.14 0.30 

Corn c r ib .. - 0.63 0.42 0.26 0.23 0.49 
*Computed fro m tab le E-1. 
tComputed from l umbe r index 1926 = 100 and 1948 = 313, 1940-44 = 130. Bu r eau of Labor Stati s tics, May J 949. p. 21. 
tEstimated from farm wage r ates per hou r on Corn Belt fa r ms; Hog-beef fatten in g farms 1940-4 4 = $0. 69 and 194 =, 1.57, Agri -
cultural Statistics, 1949, p. 582. 
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APPENDIX F 

'l'AB LE F-1. PRICES F OR PRINCIPAL F ARM PRODUC'l' S 
AND ITEMS OF COS'l', IO"W A, 19 40-4 4. 

Ite m P eriod 

Corn ............................. Annual 
Oat s ............... ................ . 
Hay, alfalfa bal ed ..... . 
F a t yearling s t ee rs .... D cembe r 

N ovembe r 
Oc to be r 

F a t 2-yea r •old s .......... Decembe r 
Calv es ........................ ... . 
Cull cow s , beef .... ....... . 

dair y .... ..... . 
F eed e r s , yearling 

s t eer s ....................... . 
2-year•olds 
ca l ves ( 440 lbs . ) .. 

Fat lam bs ( 9 2 lb s .) .... 
F eed e r la mbs ( 55 l bs. ) 
Hogs ............................ . 
Chicke ns ..................... . 
Eggs ............................. . 
B utte rfat .......... . 
Cottonseed meal 
T a nka ge ............. . 
F e r t i li ze r, N 

P ,O .......... . 
F e n c ing mate ri a ls ..... . 
T e nace cons t ruction ... . 
·wage rates without 

A nnual 

Oc tobe r 
Augu s t 
Oc tobe r 
Annual 

Dece mbe r 

.\nnua l 
" 

board ....... ................... Dec. •Feb. 

Taxe s, pers onal 
property ....... . 

Inte r est ... .................... . 
In s urance ..... ................ . 

B uilding m a t e ria ls ..... . 
Prices paid b y 

f a rm e r s ................... . 

Ma r .•Ma)· 
June-Aug. 
Se pt.-Nov. 

I 
U nit I o r 
ba:-:.;e 

( unit) 
bu. 
b u. 
tons 
ffwt. 

lb . 
doz. 
IIJ . 

c wt. 

lbs . 

rod 
ft . 

da v ,. · 

doll a r s 

Pri ce 
or 

p e r cent 

(d ollars) 
0.7 5 
0.48 

13 .39 
14 .9 4 

15.37 
1 4.Gl 

13 .65 
14 .09 
10.8 6 

9.0 0 

11. 95 
12.13 
12. 05 
12, '.) 

11.1 2 
10.9 4 

0.179 
0.25 6 
0.41 5 
2.89 
3.64 
0.083 
0.067 
0.8 1 
0. 01 6 

3.1.2 
3. 46 
3.9 0 
4.11 

0. 01 5 
0.06 
0.004 

( base) ( pe rc nt) 
19 26 = 100 130 

1910 - 14 = 100 16 6 

APPENDIX G 

VARIATIO N IN DATA 

Considerable variation is present in the cor
relations between additional investment in live
stock for consuming the forage in a conservation 
system of farming and the acreage of forage in 
1947-48. The relationships, as shown by the 
curves, appear logical and properly ranked but 
the correlation is so low, and the variation about 
the curve so great, that a mean represents the 
average tendency as well, or better t han, re
gression. 

When the study was planned, it was estimated 
that stratifying the farms on the basis of size 
and soil type would be sufficient; that is, using 
only 160-acre farms and confining the soils to the 
Ida-Monona association group with no more than 
10 acres of level land. That this has not been 
sufficient caution, or at least that t here are proba
bly several ways of eliminating variation caused 
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by factors other than those closely related to the 
problem, is brought out in the study. Further 
stratification probably should have been under
taken, particularly with respect to size of business 
and efficiency of the operator in utilizing his re
sources. 

Some farmers bought considerable quantities of 
grain and feeding cattle in 1947-48. In evaluating 
the effect of applying conservation measures to 
these farms, most of the livestock enterprises 
were restricted to the number of animals that 
could be fed from the feed produced on the farm . 
Comparisons on these particular farms were be
tween the rather large businesses in 1947-48, in
cluding livestock feeding from purchased grain, 
and the budgeted conservation systems with live
stock restricted to the quantity of feeds grown on 
t he farms. When the budgeted cattle system in
cluded drylot feeding, the reverse was true. Con
siderable additional grain was necessary to balance 
the rations if all of the forage produced on the 
farm was to be consumed. Hence, considerable 
variation was introduced where individual farms . 
had not used purchased grain in 1947-48. 

Extremes in efficiency of operators was another 
source of variation. One operator, for example, 
was pasturing cattle which were later fed grain 
in drylot. He had enough animals to consume 
all of the forage, even during the lush part of the 
pasture season. When the pastures began to get 
short, he removed some of the cattle and put them 
in drylot for grain feeding. At the opposite ex
treme were operators with idle cropland which, 
to some extent, was due to improper planning of 
farm work rather than to low or wet ground. In 
the budgeting procedure it was assumed that the 
system of pasturing would provide ample forage 
during the entire pasture season. Also, it was 
assumed that all cropland would be farmed-none 
would remain idle. Measuring these more or less 
"normal" situations against the organizations 
having extremes in efficiency allowed considerable 
latitude for variation in the regressions which 
was not due specifically to the change to a con
servation type of farming. 

The variation shows up most conspicuously in 
the regressions for investment and the net income 
figures which are the end result of all compu
tations. Net income figures compare the returns 
for the farm organizations as ·they were in 1947-
48 with the budgeted systems using the alter
native erosion-controlling systems. The regression 
coefficients are low and the variation large (table 
G-1). In this study the mean might be considered 
as a more accurate measure of the change than 
the regressions because of the variation resulting 
in the latter. 

Two examples of the application of regressions 
to the data on adjusting farms to a conservation 
program are shown. The regressions have a very 
low statistical probability of explaining the re
lationships. The correlation coefficients are very 
low, and the t's are quite low (table G~2). The 
first relationship is between acres of forage in 



TABLE G-1. PARTIAL REGRESSION COEFFICIENTS AND FIDUCIAL LIMITS FOR RELATIONSHIPS BETWEEN ADDI
TIONAL INVEST:\rENT IN LIVESTOCK AND ADDITIONAL NET INCOME AFTER ADOPTING SOILa 

MANAGE'.VI ENT SYSTE:VTS AND A CREAGE IN FORAGE, 1947-48. 

• Partial Soil-
Relations hip Lives toc k manag e m ent regr ssion L1 L e sys t e m coeffici en t syste m by 1 , 2 

Y ea rling s* Rt 73 172 - 26 

Cha n g e in investmen t in li ves t ock a nd RTC:j: 60 158 - 37 
a c r eage of forage, 1947 -48 

RTCF§ - 52 49 151 

Y ea rli ngs• RTC :j: 36 14 8 - 77 

RTCF§ 44 154 - 66 
Change in net incon,e a nd a c r eag e of 

fora ge, 1947-48 B ee f co w s RTCF§ 41. 155 - 74 

Dai r y CO\V S RTC+ 29 141 -84 

•\Vi nte r e d , pastured a nd f ed in dry l ot. 
t Rotation. 
+Rotation, te rracing a nd contou rin g. 
§Rotation , t e rracing , c o n tourin g a nd f e rtilize r. 

T ABL E G-2. CORREL.\TION COEFFTCTENTS AND " t's" FOR 
THE RELATIONSHIPS BET WEEN ADDITIONAL INVEST
MENT FRO~1 ADOPTING A CONSERVATION SYSTE:\'f OF 
FARMING WITH CALVES vVINTERED, PAST URED AND 
FED I N DRYLOT, AND ACREAGE OF FORAGE ON THE 
FARM, 1947-4 

Soil Corre la tio n rnanage- Va lu e S ig nifi can t 
ment Coe ffi c ie nt Value oft to lev e l of 

s ystem 

r - 0.52 1.1 ~ 0.3 

Ro ta ti on s Square d 2.11 0.05 
l e 1·111 

R 0.59 

Rotation s , r - 0.53 1.15 0.3 
t e rracin g , Sq ua r ed 2.0 8 0.05 tern1 c ontouring R 0.60 

Rotat ions, r - 0. 5 4 0.97 0.4 
t e rra c ing, Square d 1.9 2 0.1 contouri ng, tern, 
fert il iz r R 0.59 

1947-48 and additional investment in livestock 
with calves wintered, pastured and fed in drylot 
to utilize the forage. This is calculated for three 
soil-management systems : (1) rotations, (2) ro
tations, terracing and contouring and (3) ro
tations, terracing, contouring and fertilizer. 

The curves in fig. G-1 indicate that, if rotations 
alone were used for erosion control, a smaller in
vestment in livestock would be needed than for 
the farm as it was set up in 1947-48. And, in 
general, much less investment, relatively, for those 
farms that had the higher acreages of forage 
(above 30 acres) . If rotations, terracing and con
tour ing were used in the adj ustment to erosion 
control, more investment would be needed for all 
farms which had up to about 41 acres of forage 
in 1947-48. The same situation holds for t he 
soil-management system of rotations, terracing, 
contouring and fertilizer except that it holds for 
farms having up to 50 acres of forage in 1947-48. 
Beyond these acreages of forage, less investment 
in livestock would be required. 

These curves seem logical within themselves, but 
the problem arises in the probability that we can 

predict only with a rather low degree of accuracy. 
The correlations are quite low, as shown by table 
G-2. None of the correlation coefficients are more 
than -0.54 and none of the t's are significant to 
more than the 0.3 level. The regression relation
sh ip had as little variation as any for the large 
number of relationships that were included in the 
study. 

A second group of curves are shown for the 
same three soil-management systems (fig. G-2) . 
The relationships are between the change in in
come after adopting a soil-conservation program 
and the acreage of forage on the farm in 1947-48. 
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clrylot, 1947-48. 

Yearling steers wintered, fed grain on pasture and 
finished in drylot are used to utilize the forage. 
The r and R with corresponding t's are shown in 
table G-3. The curves in fig. G-2 show that in
come would be decreased for two of the soil
management systems but increased considerably 
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TABLE G-3. CORRELAT ION COEFFICIENTS AND "t's" FOR 
T HE RELATIONSHIPS BETWEEN ADDIT IONAL I NCOME 
FROM ADOPTING A CONSERVAT ION SYSTEM OF FARM
ING WIT H YEARLINGS WINT ERED, FED ON PAST URE 
AND FINISHED I N•DR YLOT T O CONSUME T H E FOR AGE, 
Al'm ACREAGE OF FORAGE ON THE FARM, 1947-48. 

Soil- Cor relation manage- Valu e Signi fican t 
ment Coefficlen t Val ue of t to le vel of' 

system 

r - 0.23 0.60 0.6 
Rotat ions Squared 0.94 0.4 te r 1n 

R 0.27 

Rota t ions, r - 0.19 0. 79 0.5 
terraci ng, Squared 1.0 0.3 
con touring tern, 

R 0.25 

Rotation s, r - 0.21 0.70 0.5 
ter racing, Squared 1.03 0.4 contouring, ter m 
fertilize r R 0.27 

for the system which includes fertilizer. This 
relationship holds for all farms up to those having 
75 acres of forage in 1947-48. 

Here again the curves appear in logical sequence, 
and they appear to be quite plausible. The soil
management systems are ranked logically, and 
the relationship appears to be sensible. But the 
variation is so great that one cannot be very sure 
of the probability of the relationship. As shown 
in table G-3, the r's and R's are exceedingly low 
and the significance of the t's also is low. None 
of the coefficients are above -0.23 and the t 's 
are not significant above an 0.5 level. Even though 
the curves fall within plausible limits (appear to 
be logical and explainable), the variation is too 
high to warrant any degree of confidence through 
statistical means available at present. 
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