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Utilization of Machinery, Equipment and 
L~or on Nehraska Corn-Livestock Farmsl 
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INTRODUCTION 

PURPOSE OF STUDY 

• 
.To understand the problems associated with size of farm two 

th~study here reported, which is an attempt to determine, for a 
given type of farm, the differences between operating results when 
farms of various sizes are organized on a basis appropriate for 
each size of unit. To facilitate efficient combinations of the fac

distinct. kinds of analysis are needed. The first is represented by 

tors 'of production, the quality of the production factors, such as 
land, buildings, and machinery, is assumed to be the same for all 
sizes, arid managerial skill to be adequate on all sizes. This ap

t Submitted for pUblication May 18, 1951. 
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proach is useful in measuring the variations between effidenciesof 
different sized farms that are inherent in the size of the producing 
unit-the differences that would still remain if everything possible 
were done to impro7e the present levels of performance on actual., 
farms. 

It is obvious that farms of different sizes are not operated with 
the same efficiency. Some sizes have achieved, on the average, a 
better balancing of the factors of production than others. The 
quality of the factors may be different, too, on large and small 
farms. 

This situation explains the need for a second kind of analysis. 
This analysis should consist of an examination of actual deviation.s 
from the planned models, which would indicate the possibilities of 
improving the productive efficiency on various sizes of farms. 

Only by looking at the "economies of scale" in farming in both of 
these ways is it possible to avoid confusion between inefficiencies 
that may happen to exist on the smaller farms, but which, through 
education, guidance, and wisely directed capital investment, can 
be largely eliminated; and the increased costs that may be a neces
sary accompaniment to doing business on a small scale. Most 
stUdies of size of farms have not discriminated between these two 
major causes of inefficiency. 

The objective of the present study is to find an answer to a ques
tion that can be phrased as follows: Are the possible combinations 
of productive resources so flexible that one size of farm can be 
about as efficient as another; or are there some favorable quantita
tive combinations of the factors of production that give a consider
able advantage to farms of a certain size? • 

The importance of this problem in arriving at decisions on farm 
policy has been staten by T. W. Schultz (41, pp. 2-3).2 

I accept (the) goal of a family farm or ranch as the basic unit in agricul
ture. The family unit is traditional, and nearly all who think, write, and 
speak of it make their justification for the fact, and the concept, out of the 
predominant values of our time. We need, however, to knl'w how close a 
family unit farm or ranch comes to best economic efficiency in the scale of its 
operations. The family unit ranch, even if small, may be productive enough 
of worth while individuals and social stability, but its scale of operations may 
be so small as to be economically costly. If many, or the typical, units are too 
sman for their best economic performance the additional costs involved in 
their continuance may still be small when reckoned with their social produc
tivity in mind. We do not know how large tI-.ese ext.ra cost, e.re to society. 

These "extra costs" are the principal concern of this study. 
Tllis study covers only one aspect of thn broad problem of the 

relation of size of farm to resource efficiency. Attention is cen
tered on the question of comparative production efficiencies among 
selected, equally well-planned, units that represent a range of sizes. 
The important problem of existing inefficiencies that arise a~ a re
sult of less productive combinations of resources, particularly on 
small farms, is not treated here although this research does furnish • 
a number of standards or "norms" that should be helpful in evalu
ating the extent of resource maladjustment on such farms. 

The area selected for study is the corn-livestock: farming area 
• Italic numbers in parentheses refer to Literature Cited, p. 52. 
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RELATION BETWEEN SIZE OF FARM, EQUIPMENT AND LABOR 

01 'northeastern Nebraska. This area permits the analysis of a 
cOntplex,system of farming and one which is rather typical of 

• ·many farms in the United States . 
. 'The analysis is primarily based upon use of farm budgets in 

which only those inputs and outputs are allowed to vary for which 
it is reasonable to expect vari::.tion asa result of changes in size of 
farm. _ Use is also made of joh analyses to arrive at conclusion!.'l 
regardi'ng- efficient combinations of factors of production. It 
might be called a planning, or engineering, approach to the problem 
of ~fficiency as related to size of farm. 

CONCEPT OF THE FARM 

For an analysis of economies of scale it is desirable to define the 
fal:m in. terms analogous to those commonly used in economic 
studies that deal with the individual firm. It is essential to distin
guif!h between concentration of ownership and integration of pro
duction~ a~ farmerf;! often own or control more than one separate 
tract. Only if these are operated together, orare integrated to a 
sUQsta;ntial degree in the use of equipment and labor, should they 
be regarded as one farm. 

• 

Forthiskind of analysis the management and supervisory func
tion should be performed by the farm operator if the farm is to 
retain significance as an organizing and planning unit. Other 
functions might not all be done on the farm. The analysis of a 
production operation might be in te"''llS of internal economies if 
done on the farm and in terms of external economies if done on a 
hired basis. 

In this report a farm is considered to be the integrated combina
tion of land, labor, and equipment, used together under supervision 
of one person or agency in the production of farm products. (In 
the terminology of the literature on economies of scale this might 
be called a "pla.nt".) The land may be in one or in several tracts 
so long as it is farmed with the same set of machinery, the same 
labor force, and under the same management. 

MEASUREMENT OF SIZE OF FARM 

For the budget analyses in the latter part of this study the num
ber of year-round men is used as one measure of size of farm. 
This criterion is selected because it is a "lumpy" factor-not read
ily divisible. It is preferable to total labor input because it avoids 
the necessity of attempting to equate labor of varying capacities. 
This measure would be less useful if the comparisons to be made 
involved different types of farming. 

Many of the useful applications of an analysis of size of farm 
have to do with the family-size farm and a classification in terms of 

• 	 labor inputs should be of more direct value than one made on some 
other basis. A subclassification in terms of size of the power unit 
is also used. Power is another important lumpy factor of produc
tion for most types of farming. 

Although the analyses are in terms of 1-man, 2-plow tractor 
farms; 1-man, 3-plow tractor farms; 2-man farms, and so on, the 
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! description of present distribution of sizes of farms is mainly in: terms of acres, because available .statistics do not furnish a; basis 
for a classification by labor force or input of power. Even if a 
labor-force classification were available it probably would e?Cag
gerate the size of small farms because of the under-utiliz~tion.of •the famiily labor force on such farms. 

THEORETICAL RELATIONSHIPS BETWEEN SlZE OF ENTERPRISE 
AND EFFJCIENCY 

The purpose of this section is to provide a theoretical orientation 
with respect to relationships between size of enterprise and effi
ciency, to serve as a guide in the subsequent analysis of resource 
combinations. 

Basic to this kind of analysis is an understanding of the concept 
of economies of scale. This is the term applied to certain kinds. of 
decreasing costs (or increasing return) associated with increasing 
size of business (firm). The tendency toward increasing return 
may result from forces outside the firm or from internBJ forces. 
Marshall defines external economies as "* * * those dependent 
on the general development of ~he industry * * ... :" and inter
nal economies as" * * * those dependent on the resources of 
the individual houses of business * * * ,on their organization 
and the efficiency of their management" (29, p. 266). 

Internal economies of scale may be represented graphically by an 

RELATION BETWEEN LONG·RUN AND 
SHORT.RUN COST CURVES OF THE • 

IN DIVI DUAL FIRM 

Short-run 
cost curves 

/
Long-run 

cost curves •
OUTPUT 

U.s DEPARTMENT or AGRICULTURE 4t1140'X BUREAU OF AGRICULTURAL ECONOMICS, 

FIGURE 1. 

L 



5 RELATION BETWEEN SIZE OF FARM, EQUIPMENT AND LABOR 

array of individual firm cost curves (fig. 1). Each of these is 
merely a curve showing how efficiency varies with output when the 

• 


• 


• 


quantity of a group of factors making up a "plant" (a producing 
unit) is held constant. The factors that are held constant are the 
ones the size of which is more or less fixed in the short run for the 
individual producer, like the acres of land in a farm, the size of 
power unit, the housing capacity of a barn, or the storage capacity 
of a granary. The curves differ from each other only in aggregate 
size of the group of factors that make up the producing unit. In 
each case it is assumed that these factors are combined in the 
proper proportions for most economical production for that size of 
unit. 

In the long run, none of these factors is considered to be fixed in 
quantity. Thel'efore, under conditions of perfect competition, size 
of firm would be adjusted to the combination of all factors that 
would have the lowest cost. The long-run cost curve or economy
of-scale curve is a line tracing the points of lowest cost or highest 
economic efficiency on an array of shod-run cost curves. :1 

In the short run the tendency for average costs to decline for a 
time, with increasing output, is due to a better combination of 
variable inputs with the fixed factors. This tendency acts most 
strongly when one or more factors are involved which are obtain
ab1e only in large units. With continued expansion of outputs, 
capacity of plant being fixed, average costs can be expected to in
crease, because of less favorab1e combinations of factors at suc
cessive outputs-the reverse of the situation of decreasing costs. 

It is more difficult to state clearly the nature of long-run decreas
ing costs that may arise under the assumed condition that the 
entrepreneur has free choice in regard to quantities of all inputs. 
Some economists hold that these decreasing costs, like those in the 
short run, can be explained entirely in terms of indivisibility of fac
tors, which leads to variations in the proportion of inputs. Others 
think that there are some economies of large-scale production that 
are more properly explained in terms of division of labor than by 
the law of variable proportions (8, ]Jp. 230-25.9). 

Most of the important advantages of large-scale business are 
explainable in terms of indivisible quantities of some of the ele
ments of production. One economist says: "It appears method
ologically cOllvenient to treat all cases of large-scale economies 
under the heading 'indivisibility' "(:24). 

The existence of technical advantages of sca1e in an industry de
pends upon three sets of conditions: Division of 1abor, standardiza
tion, and division of management. One of the advantages which 
arises from division of labor includes increased skill and efficiency 
of labor resulting from continuous employment on one or a few 
jobs. Workers who concentrate their efforts on a few tasks learn 
to do them easily and quickly. Also, less time is lost in shifting 
from job to job. Another advantage lies in the possibility of se
lecting and assigning 'workers who have special aptitudes for jobs 
for which they are best fitted. The third major advantage in thu 

, Fot, more complete exposition sec any modern text on ccollomics. 
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division of labor is that it l)ermits each piece of equipment to be 
kept in use more of the time. Division of labor cannot be carried 
as far in agriculture as in many industries because of the physic~il 
separation of locations at which jobs must be performed and the 
strict seasonal and daily schedule that must be followed with most 
of them. 

The possibilities for standardization apply to products of the 
firm, to methods of production, and to raw materials. Standard
iz'ation of product permits distribution to a wider market with less 
selling effort and expense. Standardization of methods simplifies 
the task of supervision and increases the productivity of labor. 
Standardization of raw materials reduces the cost of searching out 
and testing suitable materials and reduces the responsibility of 
management in this respect. In general, standardization of prod
uct and of raw materials facilitates an increase in size of firm al
though it may not always result in lower average unit costs. 
Standardization of methods generally permits economies of scale. 

In agriculture, products and raw materials can be standardized 
to some extent. Although, for most farm commodities, the grade 
to be produced cannot be predicted '.vith complete accuracy until 
the production process is complete, most crop and livestock products 
can be sold on the basis of well-defined classes and grades, although 
there are important exceptions such as fresh market produce and 
purebred livestock. Most agricultu:::al inputs-including feed, 
seed, gasoline, fertilizers, and mm1Y others-can be. bought accord
ing to definite specifications; a few such as livestock, must be valued 
on the basis of judgment al1Cl appraisal. Opportunities for the 
standardization of methods on the farm are much more limited 
than in most industries. This fact is associated with the limited 
possibility for division of labor. The number of times anyone job 
is performed by one worker in the course of a month or year is not 
great, except for a few jobs like milking on a specialized dairy 
farm or picking fruit in a commercial orchard. Therefore, the 
time that profitably Ca1l be spent in developing refinements in 
methods and in training workers in a standardized procedure is 
limited. 

Closely akin to the division of lahor is the division and specializa
tion of management. The economies of scale related to division of 
management are largely explainable in terms of differences in the 
QUALITY of management. Large firms can afford highly skilled 
management; they can employ first-rate executives, and divide the 
work of management between several of them so that each can con
centrate upon one phase of the business. Thus each enterprise 
may have its own branch manager. Other executives may devote 
their attention to the special problems of buying and selling or to 
the problems of personnel. With respect to management, a distinc
tion must be made between economies of scale of the plant and of 
the business unit. Most of the types of reduction in costs pre
viously mentioned are realized by changing the size of the industrial 
plant. Economies of management may be spread over severa) 
plants. 

It is difficult to obtain a division of mental labor in small busi

• 


• 


• 
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nesses because "assistant managers come in relatively large units 


• 


• 


• 


and cannot be added in small quantities at a time as can land, labor 
and supplies" (3,p.316). 

But even in relatively large farm businesses, the economies of 
scale that are associated with division of managerial labor do not 
seem very pronounced. The same difficulties that limit division of 
manual labor apl)ly here. Some of the large companies which man
age farms on a fee basis are able to take advantage of some of the 
managerial economies of scale, but the contractual relations in
volved between management companies, land owners, and tenants, 
suggest that these are more nearly external economies than in
ternal. 

The tendency toward increasing return with greater size of busi
ness operates more strongly in some industries than in others. In 
all of them, a size is ultimately reached at which the increased effi
ciencies are offset by disadvantages, and average unit costs of pro
duction turn upward. These "diseconomies," as they are some
times called, are to a considerable extent the result of the inability 
of management to keep pace with the expanding responsibilities of 
supervision. 

Among the factors that tend to lower farming costs, but are 
external to the firm, might be mentioned the public experimental 
and extension work conducted by the State Agricultural Colleges 
and the United States Department of Agriculture; community or 
group services furnished for the benefit of farmers, such as rural 
electrification lines andl'oads; and the wide variety of eustom serv
ices that arise with the development of an agricultural area. 

These external economies influence the size of farms. The fact 
that most agricultural experimentation is conducted by public 
agencies with widespread dissemination of results among farmers, 
greatly strengthens the competitive position of small and medium
sized units, It is probable that farms in the United States would 
be considerably larger today if research had been financed by the 
entrepreneurs, thus giving to the farms that were the most able to 
finance research the advantage of superior knowledge. 

The development of custom services generally improves the com
petitive l1osition of the smaller farms by permitting them to hire 
the use of specialized machines or services. Thus a farmer with a 
small acreage of grain may hire combining done at a per acre cost, 
in normal timel5, that is consic1erably less than would be involved 
"with ownership of the machine, although higher than the cost of 
operation on a large farm. Artificial insemination of dairy cattle 
is a notable example of a recently developing external economy that 
is irri~roving the competitive position of small dairy enterprises. 
Other important clistom services include hay baling, corn shelling, 
hauling, terrace building, and flpraying. 

Although the availability of custom services benefits the small 
farmer by reducing the necessary investd1ent in equipment and in 
some cases the assembling of a large crew, use of such services has 
the disadvantage of reducing the amount of work to be clone on the 
farm by the operator, often resulting in underemployment. But 
often the operator can hire some "vork done on his own farm, and 
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acquire one or two expensive machines himself which he can use on 
his own and other farms. 

The activities that have been discussed as "external economies of 
scale" differ from "internal economies" only in having developed 
outside of the firm. (Research, for example, is an important in
ternal eeonomy of scale in most industries.) In the main, the in
fluence of these factors, if developed inside the firm would have 
been to encourage units of larger scale, whereas their development 
outside of individual firms has tended to offset some of the disad
vantages of small-scale operation. As a possible avenue for publi
cation to strengthen the competitive position of small farms, it 
might be worth while to encourage the expansion of the external 
economies of scale. 

PREVIOUS ANALYSES OF EFFICIENCY AS RELATED TO SIZE 01" FARM 

Size of farm has been recognized as an influential aspect of the 
farm business and has been given some consideration in nearly all 
farm-management studies. Most of these stUdies, however, are 
not primarily intended to be investigations of variations of size 
of farm. 

Several studies have attempted to ascertain the size of farm that 
will meet some goal, such as to return an adequate living, to pro
vide full employment for the family, or perhaps to permit economi
cal ownership of some expensive machine. These usually make 
very limited comparisons between sizes of farm, attention being 
centered on one or two sizes that meet the desired requirements. 

Only a few studies have approached the question of economic 
efficiency as related to the size of farm from the viewpoint of inves
tigating the variations in 1nput-output relationships that arise 
directly as a result of variations in size of farm. 

STUDIES IN WHICIl ANM.YSIS O.F SIZE OF UNIT IS INCIDENTAL 

This group includes most farm-business analyses. It is a com
mon practice in these studies to treat size of business as one of 
several management factors by which farms are sorted, when com
parisons of net returns are made. In most such studies, labor in
come and net farm income tend to rise with increasing size of farm. 
But income per acre or per livestock unit often is highest in the 
middle-sized groups. 

As analyses of functional relationships between size of farm on 
the one hand, and inputs and outputs on the other, most farm busi
ness analyses are of limited value. Findings from them are some
times incorrectly used as a basis for decisions on policy as t~desir:. 
able size of farm. These studies are likely to leave unexplained 
the extent to which the various correlations of management factors 
with size of farm may not be strictly a function of size of business . 
Small-scale farmers frequently are shown to have lower-than-aver
age yields, or to be less successful in choice of crops grown, for 

• 

• 

• 

example. 'l'hese relationships sometimes appear simply because 
small farms happen to be located in areas where soils are poorer, or 
because operators of small farms may be less well informed than 
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the average, or for any of several other reasons not inherent in 


• 


• 


• 


scale of business. 
Variations in size of farm are often accompanied by changes in 

type or intensity of some of the enterprises. If the economic effi
ciency of different sizes of farms is to be compared, the farms 
should all be of the same type. In some farm-business analyses, 
comparisons are made between size groups of farms that are not 
homogeneous with respect to type. 

STUDIES OF A PARTICULAR SIZE OF FARM 

Numerous studies might be listed as relating to a particular size 
of farm, widely varying in method and purpose, but with the com
mon property of seeking to discover or describe a size of farm that 
will fit a preconceived standard, which may be of income, or of the 
amount of some factor of production, or perhaps one element of a 
factor of production. 

If the study has to do with adequacy of income, the usual ap
proach is more or less arbitrarily to select a "minimum" level of 
living and then set up sizes of farms of selected types that will pro
vide this income under average circumstances. A process of farm 
budgsting is commonly used to arrive at these models (40,37). 

Studies of adequate income, such as the two mentioned, are help
ful guides when action programs are being made, and to any person 
who wants to know how large a farm is needed, under given condi
tions, to provide a living. Even for these purposes, the principal 
weakness of them is that they do not indicate what results might be 
expected if the farm were somewhat larger or smaller. In other 
words, no clear picture is given of the relation of the farm described 
to the whole array of possible farm sizes for the same type. Pre
sent-day farming presents a complicated problem of combining a 
given family labor force with days or months of hired labor, pieces 
of equipment, units of livestock, and acres of land. Most of these 
are not obtainable in small increments. It seems illogical to ap
proach the problem of resource combination from the viewpoint of 
income-the only completely continuous element in the equation. 
It would be more significant to start with the least divisible factor 
of production, ascertain the optimum quantities of other factors 
that should be combined with one unit of it, and then ascertain the 
net income to be expected from farms organized around one, two, 
three, or more units. 

With development of expensive implements, attention has been 
given to the influence of farm machines on sizes of farms, and sev
eral studies have been made of the influence of particular machines 
on farm size and organization (18). These studies Sumetimes 
focus attention on some particular unit of orgallization which may 
not be the crucial determinant of farm size in the area studied. It 
might appear, for example, that a farm should have a certainnum
bel' of acres of wheat to permit economical use of a combine. But 
farmers often hire part or all of their combining done. Or, if they 
own a combine that they cannot fully utilize, they may cut for theh' 
neighbors. 
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Some studies attempt to use full employment of .family labor as 
the test of satisfactory size of farm (9). This type of analysis is 
helpful in answering the question of size of business that can be 
handled by a given labor force, but the evaluation of the capacity • 
of family labor is difficult. Not only does family composition vary 
widely within an area, but effectiveness of individuals of any given 
age or sex is exceedingly variable. 

Even though a satisfactory evaluation of the labor factor can be 
made, the lack of divisibility of other factors often may be more 
significant as a determinant of earnings. 

ANALYSES OF ECONOMIES OF SCALI;; 

Studies in economies of scale differ from the preceding in th~t 
they are not based upon a preconceived desirable relationship be
tween the factors of production, or upon a fixed quantity of anyone 
factor. Their purpose is to discover and explain the variations in 
cost of production associated with changes in size of farm. A care
ful scrutiny of the literature reveals very few studies that might be 
placed in this category (11,19, :20, :25, 3.?, 48, 58, 5·0. 

The methods of analysis employed in this group of studies in
clude the synthetic constrllction of budgets, cross-classifications of 
individual farm data by size of business, analyses of Census data 
classified by value of products per farm, and derivation of produc
tion functions from individual farm data by statistical methods. 

In general, the studies in this group show increasing net farm 
income with increases in size of farm. But the scale of observa
tions is limited to a rather narrow range of sizes. There is a • 
tendency to confuse increases in profitability with increasing re
turns to scale. Obviously, net farm income per farm can increase 
while "returns to Rcale" are declining. 

Results from some of the studies in this group can be interpreted 
in terms of total input pel' unit of output. Generally the conclu
sions indicate increasing returns over the limited range of sizes 
covered by the studies. 

As with other comparisons between sizes of farms, the validity 
of the findings from this group of studies is impaired by limitations 
in the basic data. Most effective from this point of view are the 
studies which depart from the use of historical data and deliber
ately attempt to develop sets of input and output relationships for 
different sizes of farms. ~ By this approach the influence of varia
tions in managerial skill, quality of soils, location with respect to 
markets, and other factors not strictly a. function of size of farm, 
can be minimized. 

SIZE AND ORGANIZATION OF CORN-LIVESTOCK 
FAlll\lS IN NEBRASKA 

As background for the analysis of use of resources on farms of • 
different sizes in northeastern Nebraska, information is given in 

, 'I'his is the procedure followed in the Columbia Basin studies (53, 5 . .0 and 
in Montana Bulletin 278 (48). 
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this section concerning trends in farm sizes in the area, and the 
present organization of farms. 

• TRENDS IN SIZE OF FARM 

The average size of farms in northeastern Nebraska has not 
changed much since the area was settled. In 1880, farms in five 
sample counties averaged 170 acres of land, compared with 181 in 
1900 and 1920; 183 in 1940 and 186 .in 1945. r. 'rhe average acre
age reported fol' 1945 is only 9 percent larger than it was in 1880. 

A study of the distribution of farms by size groups since 1880 
(table 1) shows moderate increases in the proportion of farms in 
groups with less than 50 acres, and in the two groups having be
tween 175 and 499 acres. The proportion of farms falling in the 
100- to 174-acre group shows a small decline. There has been a 
large drop in number of farms in tl>e size group from 50 to 99 acres. 
The small proportion of farms having 500 acres or more has re
mained practically llnchanged. There. are a few more farms in 
these groups now than were reported in 1930 but the total number 
is smaller than it was from 1890 to 1910. 

• Burt, Cuming, Dodge, Washington, and 1Vayne Counti(!s. U.S. Bur. of the 
Census Reports. 

• 

• 
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TABLE 1.-Dist1ibution of fanns by size grO~tps, northeaste1'1L Nebraska, 1880 to 1945 1 f-l 
tv 

Size of farm group in acres 
;3Year , a1,0000-49 50-99 100-1742 175-2593 260-499 500-999 Total ::r:mId over z, ..... 
aNo. Pct. No. Pet. No. Pct. No. Pet. No. Pet. No. Pet. No. Pct. No. Pet. >1880 .. , ......... , .. , 278 6.3 1,160 26.5 c-_.- .__..... 2,842 64.9 ---". ........) 85 2.0 14 0.3 4,379 100 t'" 


1890, ........... , .. , 394 5.7 1,580 22.8 (.....- 4,744 68.4 ..., ....) 172 2.5 43 .6 6,933 100 I:I:l 

1900 ... , ............ 686 8.3 1,396 16.9 3,436 41.6 1,415 17.1 1,123 13.6 175 2.1 30 .4 8,261 100 d 

1910 ................ 634 7.8 1,132 13.9 3,343 41.2 1,622 20.0 1,239 15.2 137 1.7 14 .2 8,121 100 

1920 ................ 456 5.8 1,035 13.2 3,451 44.0 1,645 21.0 1,137 14.5 109 1.3 12 .2 7,845 100 

1930 ................ 724 8.5 988 11.7 3,574 42.1 1,827 21.5 1,272 15.0 90 1.1 9 .1 8,484 100 ~ 

194D-. ... " ... _ .. 685 8.3 924 11.2 3,495 42.3 1,673 20.3 1,343 16.3 120 1.4 14 .2 8,254 100 Z 

1945 ........ _ .... 794 9.8 746 9.2 3,194 39.3 1,877 23.1 1,369 16.8 136 1.7 11 .1 8,127 100 I-' 


o 
c.:> 

1 Burt, Cuming, Dodge, Washington, and Wayne Counties, U.S. Bureau of the Census Reports. -'l 


'100-179 acres in 1945. 
 ~ '180-259 acres in 1945. Data for 1880 and 1890 include farms from 100 to 499 acres. 
rn 
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In 1945, 39 percent of the farms in these counties had from 100 

• 
to 179 acres, 23 percent from 180 to 259 acres and 17 percent 260 to 
499 acres. 

PRESENT ORGANIZATION OF FARMS 

About 70 percent of the land in farms in northeastern Nebraska 
is used for crop production. On the average, a little more th.an 
half of this is in corn, about 30 percent in oats or barley, and 8 or 9 
percent in alfalfa. The remainder is used for other tame hays, 
wheat, rye, soybeans, and other crops. Nearly all farms grow 
corn, oats, or barley, and some kind of tame hay, usually alfalfa. 

The production of large quantities of corn amI other feed grains 
has encouraged the development of hog production and beef-fatten
ing enterprises. More than half of the farm income of the area is 
generally derived from beef cattle and hogs and the two are of 
about equal importance in this respect. Other principal sources of 
income include the sale of feed grain, and dairy and poultry prod
ucts. About 75 percent of the pigs are produced from spring 
farrowings, and are usually fed out on the farms where raised. 

Many farms in the area have small breeding herds of beef cattle 
but, in the main, cattle production consists of the purchase and 
fattening of feeder cattle. Many of these are shipped in from the 
Sandhills of Nebraska. Both short-. and long-feeding are prac
ticed, with liberal grain rations. About 90 percent of the cattle 
marketed are of slaughter grades (28, p. 48). 

• 
Nearly all farms in the area h~we a flock of chickens and a small 

dairy enterprise. In many cases, the milk cows are of the beef 
breeding type and the calves are fed out on the farm. With this 
kind of enterprise the calves are hand fed, mostly on skim milk. 

A random sample of corn-livestock farms in Cuming County in
dicated the following distribution of major enterprises in 1942. 
Corn was reported on all farms, oats or barley on 95 percent, sows 
on 84 percent, feeder cattle on 75 percent, milk cows on 99 percent, 
and poultry on 97 percent of the farms. Sixty-eight percent of the 
farms in this sample group had both cattle-feeding and hog enter
prises. Only 5 percent did not have either feeder cattle or hogs 
(table 22, p. 55). 

According to the type of farm classification in the 1945 Census of 
Agriculture, something more than half the farms in northeastern 
Nebraska were livestock farms, one-fifth were field-crop farms, 
and a little less than one-fifth were general farms. Together, these 
three types made up more than 90 percent of an farms in the area. 
They differed from each other mainly in the proportions, rather 
than choice, of enterprises. 

• 
The organization of corn-livestock farms, as shown by the Cum

ing County sample, is given in tables 2 and 3 for farms of different 
sizes. Table 2 shows that the proportion of farm land used for 
crops varied from 76 to 82 percent, and apparently did not tend to 
differ with size of farm. The percentage of cropland in corn 
ranged from 46 to 54 percent, of oats and barley from 22 to 28 per
cent, and of all tame hay from 12 to 15 percent. Among size 
groups, the proportional distribution of crops was rather similar. 
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TABLE 2.-Use of land on co?'n-livestock fa?·rns,aC1'eage. pe1'!a1'rn, 
by size of farrn, Ott?ning County, Neb?'., 1H4fJ ' 

Size of farm group in acres, 
Item All 

380 farms •
0-99 100-139 140-179 180-259 260-379 and over ---- -'---Number of farms 13 10 41 27 14 6 IHAcres Acres A.cres Acres Acres Acres. Acres.Tot!'J acres._ ......... 80 125 159 207 306 472 
 194Open pasture........ 7 18 
 18 38 59 72 30 .

Other noncrop .. 
land.. ................... 10 8 11 13 14 27 1'.3CroplancL ............. 63 99 130 157 233 373 ]52


Corn .............. 31 46 60 76 ]26 
 195 75Oats and 

barley ........ 14 23 
 35 41 55 104 39Alfalfa and 

clover ........ 8 11 12 15 23 37 
 15Other tame 

hay............ 1 4 3 4 
 11 15 5Rotation 

pasture ...... 2 5 
 5 7 7 14 6Miscellaneous 

and idle ...... 7 10 15 14 11 8 12 


TABLE 3.-Livestock per Innn on cOJ'n-livestock fcwlns, by size of 

lann, Owning County, Neb?'., 1rJ4:2 • 


Size of farm group in acres 
Item AI! 

farms~ I 3800·99 100-139 140-l'79 180259 260~~,:_ and over -, -------.---~, _....._- -~.---~. ~-...-----

NU11l1ier NU1I1ber Nllmber Number Number Number Nu.mberNumher of farms .. 13 10 41 27 14 6 111Horses and 
mules I.•.............. 2.6 3.1 4.2 4.0 5.7 9.2 4;3'

Cows and heifers 
milked2 •••••••••••••• 6.3 5.3 8.1 9.1 9.8 8.3 8.1Cattle on feedL.. 6.5 29.1 17.9 22.2 107.4 42.7 31.3,Other cattle l •....... 4.5 3.6 
 8.9 8.l. 14.7 59.0 11.2Sheep and lambs l .3 

~-~.,."-.. -". 1.0 2.5 .7 1.7 1.2Sows farrowed: 2 

Spring ............ 5.4 5.5 1l.fi 11.3 20.4 ]5.7 11.6Fall ................ 1.3 2.2 2.2 2.6 4.4 4.5 
 2.6·Hens andpullets l 208.8 ] 58.0 220.6 ]99.1 197.1 166.7 202.5Chickens raised2.. 365.8 286.8 458.9 382.4 410.7 250.0 396.5Total animal 
units3 ................ 30.G 52.7 
 58.4 62.9 169.2 128.6 73.6Animal units per 
crop acre ...... .48 .53 .45 .40 .73 .34 .48 

--.--- -------...---. .._- •tOn hand Jalluary 1. 
o During year. . 
a Animal unit ratings; one ho),se, mule, milk cow, or animal on feed is counted 

as 1:0 animal unit. Othor cattle, 0.65 i puIlets, 0.01; chickens raised, 0.0,03. 
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·Ta:ble·3' indicates that the number of sows farrowed increased 

with size of farm except for the largest size group. Numbers of 

• 
cattle fed varied considerably between groups but tended to in
crease with size of farm,. although again the number fed in the 
largest size group was less than in the next size group. Numbers 
of cows milked averaged between 5 and 10 per farm. Numbers of 
poultry showed no significant difference between groups. Total 
numbers of animal units increased with increasing size of farm up 
tothe group with 380 acres or more, but animal units per crop acre 
fluctuated considerably among size groups. The size group from 
260to 379 acres had the highest number of animal units per crop 
acre and the next larger group had the least. 

USE OF LABOR, POWER, AND EQllPMENT 
. ON CORN·LIVESTOCK FARMS 

• 

From the standpoint of efficient use of anyone resource, the 
desirable size of farm is the size which permits reasonably full 
utilization of that resource. From the standpoint of labor and 
m!achine 'efficiency the desirable size for a corn-livestock farm is 
one which petmits full utilization of labor and field equipment dur
ing critical periods of the growing season, without interfering with 
timely performance of any of the work. There are certain jobs in 
crop' production which must be done within a limited interval of 
time if optimum yields are to be obtained. The time required for 
these jobs, with a given combination of labor and equipment, deter
mines efficient size of farm, disregarding, for the moment, the pos
sibility that managerial skill may set a lower limit. 

The crucial crop operations primarily determine the upper limits 
of efficient use of labor and equipment on corn-livestock farms, as 
livestock enterprises to a large degree are supplementary to crop 
production in use of labor. 

LABOR 

The average composition of the labor force on farms in Cuming 
County is shown in table 4. The classification is based upon the 
number of year-round men, a year-round man being defined as a 
man rated at a full man equivalent who worked on the farm more 
than 6 months during the year. 0 In most cases these men were on 
the farm the year round. They represent the permanent labor 
force as distinguished from incidental help given by wives, school 
children and seasonal labor. 

It will be noted that on the groups of farms up to and including 
3-man fl'J,rms, most of the work was done by family labor. The 
4-man farms, on the av~rage, had a small family-labor force, but 
almost two-thirds of the labor supply was of hired labor. There 
were only six f~rms in this group. 7 

• • Man-'equi'valent ratings used are based upon ratings given by farmers in 
Cuming County on the 1942 farm-plan worksheets. The sample included 344 
males and 292 females. . 

.T A. complete enumeration was made of farms reporting 3 men or more on 
the'farm~plan \vorksheets. There was one 5- and one 7-man farm, not shown 
in table 5.,' . 
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TABLE 4.-Composition of labor force on farms, cl,a,ssified by size of 
labor force, Cuming County, Nebr., 1942 L 

Man-equivalent months 


Size of labor 
 Farms Males in family Other Regularforce2 
15 years old family hired Total3 

and over labor labors 

Number Months Months Manths Manths 
One-man._ ..........•............ 88 10.7 3.2 0.3 14.2 

Two-man ........................ 27 20.6 5.1 3.6 29,3 

Three-man ..........•.......... 34 29.7 5.5 4.1 39.3 

Four-man ........................ 6 15.3 3.2 31.8 50.3 


1 Data taken from random sample for I-man and 2-man farms, and from 
complete enumeration for 3-man and 4-man farms. 

2 Farms classified by number of adult male workers employed for more than 
6 months. 

3 Does not include seasonal hired labor. 

Table 5 shows the way in which these four groups of farms are 
distributed by acreage. Wide variation is shown in all groups 
except for the 4-man farms. The modal sizes of 1- and 2-man 
farms are in the groups from 140 to 179 acres and of 3-man farms 
in the 260 to 379-acre group. All the 4-man farms exceeded 500 
acres. 

TABLE 5.-Distribution of farms classified by size of farms, and by 
size of labor force, Cuming County, Nebr., 1942 1 

Number of farms by size of labor force 
Size of farm 

One-man Two-man Three-man Four-man 

Acres: Number Number Number Number 
0-99.............. 13 


100-139 ........................... 10 

140-179.................... 27 "13" 3 

180-259 ......... 18 8 6 

260-379................... 8 4 15 


~380-499 .......... ..... - ...... .... 1 2 8 

500-up........................... 1 2 6 


All farms ............ ., ....... 78 27 34 6 


1 See footnotes, table 4, for basis for classification and sampling. 

Further evidence that size of business and size of labor force 
were not closely related is given in table 6, which permits a com
parison of size of labor force and amount of work done. One-man 
farms had the largest number of productive man work units per 
man-equivalent. Workers on 2- and 3-man farms accomplished 
less work per man, and 4-man farms showed almost the same re
sults as the I-man group. This suggests that the labor force on 
2- and 3-man farms, consisting largely of family workers, was 
greater than needed to handle the farm business, and was therefore 

• 


• 


• 
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underemployed. There was no apparent tendency to expand vol
ume of business in these groups through intensification of livestock 
enterprises, the proportion of total productive work devoted to 
livestock being nearly the same for all groups. 

TABLE 6.-Prod~LCtive man-wo?'k units per fann and pm' man-equiv

alent month, by size of labor f01'ce, Cuming County, Neb?'., 1942 1 


Productive man-work units per farm Productive 
Man man-work 

Size of labor equivalent Percentage units ~r 
force man-equlvamonths Crops Live- Total livestock lentstock is of total month 

Number Number Number Number Percent. Number 
One-man ......... 14 113 334 447 75 32 

Two-man ......... 29 129 416 545 76 19 

Three-man ....... 39 214 679 893 76 23 

Four-man.......... 50 465 1,083 1,548 70 31 


t See footnotes, table 4, for basis for classification and sampling. 

The man-equivalent ratings used in these tables were intended 
to measure effectiveness of the individual :worker for general farm 
work during the actual time he or she was at work. A boy who 
worked on the farm 3 months during 1942, who accomplished as 
much during the time employed as an able-bodied man would have, 
was rated as one man-equivalent. Average ratings of workers, by 
age and sex, are shown in table 7. Data presented indicate that in 

TABLE 7.-Man equivalent mting of 11wles and females in labor 

f01'ce f01' specified ages, C~t11Ling County, Neb? .., 1942 1 


Average man equivalent Average man equivalent 
Age rating of- Age rating of-

Males Females Males Females--_._-----. ----.- -'-'- 
12.......... '" 0.190 0.09 45 ................ 1.000 .37 

14.......... " ... .511 .17 50............... .960 .28 

16 ....... .. " .... .790 .21 55 ............... .880 .24 

18 ........... .967 .25 60........... .830 .18 

20 ....... 1.000 . 30 65 .... ... .760 .13 

30 ......... 1.000 .35 70 ...-'" .. .610 .12 

40 ....... '_.'-". 1.000 .36 72 ...,." .. .500 .10 


1 Readings from smoothed curve based on 3-year average. 

the judgment of these farmers, a boy of 14 should do about half as 
much in a day as a man. Boys of 16 were rated at about three
fourths man-equivalent. By age 18 they were considered to be 
almost as effective as. an adult worker. The estimates of increase 
in usefulness of boys with increasing age were much less variable 
than for declining labor effectiveness of elderly workers. Esti 
mated capacity to do work began to decline at about 47 yeanl. At 
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age 65, these farmers, on the average, rated themselves at about 
three-:fourths of a man-equivalent, and half a man-equivalent at 
age 72. For girls and women, greater variability in work-effec
tiveness W8S reported at all ages. On the average, a maximum • 
man-equivalent value of about one-third was reached at around 30 
years. Capacity for farm work began to decline at between 45 
and 50 years, according to these estimates. 

In table 4, the family-labor force was broken into umales 15 
years of age and over", and "other family labor". The proportion 
of the total man-months of labor supplied by women and younger 
children was 21 percent on I-man farms, 17 percent on 2-man 
farms, 14 percent on 3-man, and 6 percent on <i-man farms. 

Man-equivalent ratings of family labor do not adeqnately de
scribe the contributions made by 'Nomen and chiidren on the farm. 
For some tasks that do not require heavy lifting or much strength 
they may be fully as effective as a man. This is often the case in 
jobs where a man and a boy can work together, and for most kinds 
of chores. A clearer picturE' of usefulness of various groups of 
labor on corn-hog farms is given in table 8, which shows the desir
able minimum crews for doing specified jobs under givEm conditions 
of equipment. By minimum crew is meant the minimum working 
force for effective performance of the wOl'k with respect to both 
quality and quantity of output. ,Jobs indicated as being suitable 
for a boy might be thought of as those which a farm boy of 12 or 
14 years could do well enough and 'without too much effort for his 
age, even though a man might do the WOl'1\: somewhat better and 
more quickly. Data collected in this study indicate that boys under 
12 years of age do little farm work. • 

Most of the informatio11 given in table 8 was obtained from inter
views with seven farm operators in northeastern Nebraska. No 
information was obtained for the beef-cattle feeding enterprise. 

• 
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TABLE 8.-Desimble ?ninimwn C?'ew f01' spec.ified jobs and 

',J.';equipment on a corn-hog funn 

• 


• 


• 


Entcrpri,e Ilnd job l~-:ctuipmentI 
Crop enterprises! -~--,'---' 

Selecting Ilnd buying seed_.•~. 
Treating secd.____._ ..... _ ..... 
Hocing___~_.N_._.._'"__~... '".. ,... 
Plowing, harrowing, stnlk

cutting. disking, packing, 
planting, drilling, cullivut
109, mowing and raking 

Picking corn nnd storing on 
fnrm 

Combining I;ruin and atnring 
on Carm 

Stllcking hUY,loose 

Putting lip bnled hllY· 

Hogs:
FcedinJ{ SQWS and pigs.,<-_ 
Hauling Cecd nnd wllter ... " 
Hauling feed und ~.\·nler~ .... _.. 
Bedding sows ,"ltl pigs ~~~ __ 
Set. up und arrange Currowing 

quarters
l\foyc $OWS In(o furrowing 

{{uartera 
Cnre Cor sows at C"rrowing
Sort Ceeding pigs...... . __ . 
Londing and huuling pillS .•.. 
Cns~rute pigs"". , 
Vuccinat.e pigs ."., 

< -

Welln pigs._ 
Breed sows" . .. 
:.MoveHows to winter qtlurl~r~; 

Family milk cows: I 
~lIlking.. HlInd 
Fe(,(\inl( 
C:are of ("uIC... _. . _. 
J\rtifldul. insemittnlion ...... Illmw hv l,"s(winliulllc"hni"j;lIl, Ilid(·d h);

I 
Fnrl.'.1 poultry flock: I 

~'ced und Willer.... ! 
Gnther eggs. . . 
Cull hens.., , I 
Selert lind order bully ~hi('ks I 
Brooding ~hlrks.. __ ~ . I 
Pack eggs for markot .1 
Gruding eggs I. 

~n"cellllneous: 
I;jxing [cnre ." 'I' 
Hepnir rnudlillery nnd huild. 
ings

llepnir~; well nlld wnl,'r "Y"- I 
tern 

Hauling mllllur... 
l\[fxil1l~ amI grinding re~c,l 

Crewl 

One man' 
One man and one !loy 
One boy 
One man 

Two men 

Three ",~n 

Two men 

. Three men and 

. one hoy 

Five men 


One boy 
1)0. 


One man 

Do. 


One mlln and one hoy 

Do, 

~)ne man1 

One mnn and one hoy'
Do. 
Do. 
Do. 

Onn mnn 
Do.' 

One man and One hoy 

One boy 

Do. 

Do. 


Two men' 

(lne boy 

Do. 


One man' 

Do.' 


One mnn' 

One hoy 

One man' 


One man nnd one boy 

I 
I 

Do. 

Do. 

Two men 
, One man 
t 'rwo men 

--------.,.-..---..•----------~------
1. Boys from nllOut ]2 to I., yelll'S vi,l '-1m U~Ulll1y do satisfactorily the jous indirlltcd as lm!ng 

8uitnbl~ (or boys. Older hoys liS " l'llle ('ltIl rIo lh,· "11m" jobs ItS Ildult workers IIlthough their 
C!tfieicnl"Y may be lower• 

• Jlldlente~ jobs in which it is highly dcslruble (01' lhe fnrm opcrulor to IJllr\icillllt<! • 

The 45 jobs analyzed are operational, as distinguished from man
agerial or planning activities involved in. running a farm. "Men", 

Tr7tclo~::d~;;;,·~ ~'lui·p~~~t::::::::::::::::::::::: 

I-row picker and trnetor, 2 trailers and 
trnclor, elevator 

2"row picker lind trador, 2 trnilers and 
tractor, eleYlltor with motor (for haul
ing more than 2 miles will need addi
tionnl trnctnr and trailer, and mnn)

Tractor nnd combine with grain tank, 1 
pick-Up truck or lrnctor nnd Lrail~r 
elevlltor 

Overshot slaeker with tractor or pick-Up, 
power buck 

Automatic pi,-k-liP haler and lractor, 3 
lruilers lind tractor, bale clevntor or 
sling nnd molor 

Traml !~<,-;!jng
-"rpam nnd Wll~(}n .. 
'rrtu-tpr ;md wagon 

'rrurk 

I 

nprr-ut{Jr 

!:! spr(·udl~m. 2 f ~.n~ttjrs, '1 lolld~r . 
Powl:.r grind(lf", hln'ln·r pitwutqr (0 hins. 
Puwpr grindt'r, hu).;;ging utturhnll;ml 

includes boys 15 years old or over. This was mentioned most fre
quently by the interviewed farmers as the age at which boys could 
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be expected to do a man's worle with a tractor, although one farmer 
reported that his own sons began operating tractors on field jobs 
when 12 years old but he considered this to be too young to be 
desirable. 

Out of 16 crop-production jobs, only one is considered suitable 
for boys working alone on tractor-operated farms. vVith horses, 
several more .field jobs 'would drop into this category. Eleven are 
I-man jobs; one is suitable for a man and a boy 'working together; 
two are 2-m£1n jobs and one-putting up hay with ~111 automatic 
pick-up baler-is a 5-man job. However, if this job were done 
with an overshot stacker and power hay buck, the desirable mini
mum size of crew would be three men and a boy. 

For livestock production, 8 out of 24 jobs can be done by boys, 9 
are I-man jobs, and the remaining 7 can be done reasonably well by 
a man and a boy. The 5 miscellaneous jobs include a I-man job, 3 
jobs for a man and a boy, and a 2-man job, loading and hauling 
manure with a tractor loader. 

The farmers who were interviewed were asked to indicate jobs 
in which participation of the farm operator was likely to give 
better results than would be obtained if the work were done by 
reasonably well-trained hired or family labor. Only one crop
production job was indicated-selection of seed-but the presence 
of the operator was suggested for 10 livestock jobs. These are 
the jobs that require the greatest skill and knowledge. 

Managerial and planning jobs, which were not considered, would 
of course be dune largely by farm operators, with some participa
tion by other family mem bel's. 

Although many arguments have been Hdvanced in recent years 
with respect to advantages of a 2-man labor force, it appears that 
on a corn-hog farm most of the work can be done about as well by 
a man and a boy. One man working alone is at a disadvantage in 
accomplishing 15 of the 45 jobs considered. 

The labor force of the average farm family is about equivalent 
to a man and a boy. However, there would be periods during the 
family cycle when the effective labor force would be reduced to one 
man, including the time before the children were of working age, 
periods when they were at school, anel, in many cases, the years 
after they had grown up and left home. Then too, the children 
may all be daughters, which may reduce the labor contribution of 
the family. The main advantages of a full 2-man farm are likely 
to follow from uniformity in labor supply over a period of years in 
comparison with that on a strictly family-operated unit. 

POWEIt 

Power resources 011 corn-livestock farms are in a continual proc
ess of being adapted to changes in equipment. To some extent this 
process is a two-way adjustment. The existing source of power 
influences the choice in selection of new equipment; and in the 
same way the present line of implements influences the selection 
of a new tractor. 

Of 135 farms in northeastern Nebraska for which information is 
available for 1944, only five did 110t have a tractor, 105 had one 

• 


• 


• 
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tractor, 24 had two, and 1 had three (1.'i, 1J. 12). All but two of 
the surveyed farms reporteQ horses, the average number per farm 

• 


• 


• 


being 3.9. 8 Twenty-eight percent of the tractors on the sample 
farms were rated at from 9 to 12 drawbar horsepower; 53 percent 
from 15 to 18, a,nd 19 percent at more than 18. II 

Of the 24 farms having two tractors in 1944, there were 12 on 
which both tractors were rated at 15 drawbar horsepower or more; 
10 on which one tractor was of less than 15 drawbar horsepower 
and one larger; and two on which both tractors were of less than 
15 drawbar horsepower. (Most of the two-plow tractors pro
duced in recent years have. a drawbar rating of 15 horsepower or 
more.) These data indicate that on something less than half the 
tractor farms, differences in size permit the operator some flexi
bility in matching the power unit with the capacity of each job. 
However, on 14 of these 2-tractor farms 1 tractor was more than 10 
years old in 1944, and for 10 of them, more than 15 years old. 
Acquisition of two tractors is probably as much or more a matter 
of buying a new one and keeping the old, as of planned maintenance 
of two power units each of the proper size and type for the various 
jobs to be done on the farm. Power for most of the light jobs is 
still furnished by horses, in this area. 

A comparison of size of farm and total draft power available 
indicates that amount of draft power per crop acre declined sharply 
as size of farm increased (table 9). JO Farms with more than 200 
acres of cropland had only a little more than half the draft power 
per hundred acres that was used on farms of 120 acres or less. 

TABLE 9.-RelcLtion betluecn acreage 01 Cl'o1Jland per farm 
and dnLlt 1JOz/;,e'l', northeastern N ebms/clL, 1944 

Tractor drawhar Total Horse-
Acres horsepower draft equivalent 

Farms lSize of farm in Horses, power, draft 
crop acres crop- Horse- number horse- power 

land Rated equiva- equiva- per 100 
lent2 lent crop acres 

~.~_4_-------, --'..-. ------ ----- ,-----.~- ---...-...-...... 
Horse- Horse- Horse-

NlImber Acres Rated equit'u/ent NWllber equit'aleut equiralellf 
0-120... ,. 20 93.3 12.7 4.2 3.6 7.9 8.5 

121-200 ...... , 
,u 

... 39 157.3 18.3 6,1 4.0 10,1 6.4 
201-'up,_..." 25 226.0 23,2 7.8 4.5 12.3 <l.6 

---....- .......... '_. -~< ...--..,~.. ---.-~, - ,...--

All classi

fied farms 84 174.7 18.4 6.2 4,L 10.3 5,9 

1 Farms were e.xc1uded from this tabulation if tractors wcre mol'c than 10 
years old because many of these older tractors are not used extensively. 

: Assuming one rated dbhp equal to 0.34 horse. 

• One farm excluded il'om this tabulation, because the data did not show 
whether horses were used 01' not. 

I Drawbar horsepower' (dbhp) ratings referred to .in this study al'(~ taken 
from the Nebraska rated load tests (84). 

,. Total draft power was calculated by assuming that a two-plow general 
purpose tractor could do the work of about 5.5 horses. Average l'ating of trac
tors used with two-plow equipment in northeastern Nebraska was 16.4 dbhp. 
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RELATION BETWEEN HORSE.EQUIVALENT 
DRAFT POWER AND CROP ACRES PER FARM 
84 Northltastltrn Nebraska Farms with Traclors 10 Yltars Old or Less 
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FlGtlR~; 2. 

But figure 2 shows that there is great variability .in power re
sources actually found on farms of any given size. To some extent 
this may be due to variations in power requirements because of dif
ferences in intensity of operation or size of the Jabor force, or in 
extent of custom work done by others on the farm or for others off 
the farm. It appears from inspection of the records that custom 
work would not be enough to explain very much of the variation 
in available·power. To a large extent it appears to be a matter of 
incomplete adjustment arising from a variety of causes. In some 
cases, tenants equipped for a given size of farm move to one of a 
different size. Some farmers, laying plans for expanding opera
tions, buy a large tractor with the idea of increasing their acreage. 
Others have added a tractor but have not yet reduced their num
ber of horses. Frequently, a large tractor is acquired in order to 
pull one large machine such as a two-row corn picker, although 
other jobs on the farm do not need so much power. Farmers gen
erally believe that a substantial reserve of power is desirable in 
order to permit them to operate when the conditions of the soil are 
unfavorable. 

Corn-livestock farms need two sources of power, a principal one 
consisting of either a two- or three-plow tractor, and a small 

• 


• 


• 

tractor or a team. With only one power unit a farmer loses the 
flexibility needed for timely and efficient performance of such 
operations as hayingf harvesting grain, and picking corn. It is 
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desirable to do some jobs simultaneously, as may be the case with 
cultivating- corn and cutting or raking hay; or, cultivating corn 
and combining grain. 

• l\fACHlNEUY 

Sizes of the more common tractor-drawn implements on farms 
in northeastern Nebraska are shown in table 10 in relation to size 
of tractors. Horse-drawn implements are not included in the 
table, which explains the sma1l number of harrows, planters, and 
mowers. Farms are classified by size of the largest tractor owned. 
If more than one implement of a given kind was reporh=>d, classi
fication is based upon the largest size. 

A range in size was reported for most implements, but the out
standing conclusion to be drawn from this table is the tendency 
for one single size to predominate, 'vithout reference to the size of 
tractor. For plows, a two-bottom size was most common. Even 
with the larger tractors, 60 percent of the farmers had this size of 
plow. No one-bottom plows were reported, although several of 
the small tractors on these farms are usually regarded as adequate 
only for this size. NQ information was obtained as to width of 
plow bottoms. They probablY tended to vary with :;;ize of tractor. 

• 

With small tractors, a 10-foot disk was the most common size. 
For medium-sized tractors, the l5-foot size was somewhat more 
numerous than the 10-foot size. With large tractors, most disks 
were 15 feet wide, although some 10-foot machines were reported. 
There were few disks of other sizes. Only two or three tandem 
disks were reported in the entire sample . 

• 
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TABLE 10,-Numbe1' of fa1'ms 1'ep01'tiny specified t1'actor-dra'Wn 
implements, by size of la1'yest implement and size of 

lU1'yest tract01', 1t01'theaste1'n N eb1'aska 

Farms reporting 

Implement and 


size With tractor With tractor With tractor 
Total 9-12 dbhp ]2-18 dbhp 19 or more dbhp 

(average 10.3) (average ]5.9) (average 23,5)_._------
Number Number Number Number 

All specified implements 128 16 66 46 

Plows, all......~ ......~~,.... ]22 15 61 46 


2-bottom...... ~~... ~ 99 14 57 28 

3-bottom ..~.~.... 23 1 4 18 


Disks, all single. 81 15 42 24 

9-foot....,...... 3 1 1 1 

10·fooL..... 30 8 15 7 

l1·foot ....... ~ 3 ] 1 1 

12.foot........... ~ 4 t 3 

14-foot........ I 7 3 3 1 

IS·foot........ I 34 1 19 14 


Harrows, all....... 21 2 12 7 

3-section..... 2 1 1 

4-section .. 19 1 n 7 


Cultivators, alL t 118 13 63 42 

2-row.. ''"'~' . )1]12 13 61 38 

4-row..... 6 2 4 


1\ 
1 6 8
Grain drills, alL 15


8-foot....... ~ 2 I 2 

9-foot.....". 3 )1 2 1 

] O-foot... ~ 4 2 2 

ll-foot~. . \ 3 1 2 

12-foot.. ... ! 2 1 1 

14-foot.~ tIl 


Corn planter, all ~ ~ 29 5 11 13 

2-row.. ... . I 25 5 10 10 


3
4-row~ ~.. I' 4 1 

List~~;Q:~~I. .~! ~ 1 l~ 14 


14 

Mowers, all .. ! 301 4 ! 15 
 jlI 


5-foot. ) 1 

6-foot. '2 2 .. 


11 

6 


5-foot.. 1 3 4 

6-foot ~ .... 1 2 

12-foot.~ ~ \ 1 1 .... 


Corn pickers, all I 26 1 11 14 


Com~i~~: all II i2a"s: ~ l~ 
" 

I 

I-row... ,. ~. I 8 1 3 4 

2-row I, 18 8 10 


_G_ra_i_I~_ro_;~_f_:_~_,,_a_ll__--,i:....·_ ~ll.. .._____i-!____;_!_!-_.~______a._ 
Nearly all of the few harrows reported consisted of four sec• 

tions. These would cover a width of from about 16 to 20 feet, 
depending upon make flnd modeL Only 6 of a total of 118 culti

• 


• 
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vators covered four rows, the rest being two-row machines. There 
were 4 four-row planters out of 29. All the listers were of two
row capacity, Usually, the row capacity of cultivators on a farm 

l 
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is the same as for the planting equipment, although corn planted 
with a two-row lister can be successfully worked with a four-tow 

• 


• 
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listed corn cultivator if the rows have been carefully made. With 
a two-row lister, the last cultivation is usually with a two-row 
wheel-type cultivator. The advantages of two-row over four-row 
equipment on rollir.g fields were frequently mentioned by farmer;::). 
The winder equipment is said to make it more difficult to maintain 
an even depth of seeding and tillage on sloping ground, and it is 
more difficult for the operator to watch the performance of a four:
row machine. Although the four-row surface planter is a light
draft implement, the four-row lister needs more power than the 
usual three-plow row-crop tractor will furnish. 

The 15 grain drills reported were of widely varying size. . The 
10-foot drill was the most common width. Nearly all the tractor 
mowers had a 7 -foot cut, and the most common size of combine had 
a cutting width of 5 feet. Grain binders were mostly older horse
drawn models, converted to tractor draft; they did not show any 
significant size relationship to size of tractor. The 8-foot binder 
was the modal size. 

Of 26 corn pickers, 18 were of two-row capacity and almost half 
of these were druwn by two-plow trnctors. Some of the farmers 
planned to get larger tractors for their two-row pickers. 

The matter of personal preference has great weight in choice of 
sizes of equipment. Individuals vary in their capacity to handle a 
machine. Some work most effectively when equipped with a ma
chine of narrow width traveling at above-average speed. Others 
prefer a greater width and slowei' speed. It is a generally ac
cepted belief that implements and tractors ought to be adapted to 
the individual operator, particularly with respect to speed. If the 
machine moves too slowlJ' the operator becomes bored; if too fast, 
he becomes exhausted (88, p. 17.0. Very little iB known as to the 
desirable size-and-speed combination for the average operator, or 
for different kinds of operators. This problem needs further 
study. Although it is true that "the man who turns one furrow 
does not deserve and can hardly hope to secure the same earnings 
as if he turned three," (1) it has not been demonstrated that the 
same man can do both with equal facility. Interviews with 
farmers in northeastern Nebraska indicated that there was little 
difference in stl;ength and skill required in operating two- or 
three-plow tractors equipped with hydraulic controls, for most 
farm operati.ons. The small one-plow tractors were said to be 
considerably easier to handle and were considered practically ideal 
for training young or inexperienced workers. 

D£SIRAIlU; SIZES OF FIELD EQUII>,\tENT 

The question of desirable size of equipment for a given farm 
may be approached in the following way. First, the size and Idnd 
of power unit must be decided upon. Second, the optimum load 
for the power unit should be determined in relation to existing 
conditions of soil, topography, and size of fields. Third, informa
tion should be assembled for each size of implement concerning 
the amount of work that can be done in a day. Then, for the 
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major items of equipment, curves should be developed showing the 
r~lationship betweer.. acres covered and cost per acre. 

Nearly all tractors in this area are of the row-crop type. This 
type is available in sizes that can be roughly classified as three
plow, two-plow, one-plow, and small one-plow (one-row) tractors. 

Choice of power unit has been rather fully covered by the pre
vious discussion. The one-plow and smaller tractors would not 
seem to be desirable as the major source of power on most farms 
in the Corn Belt, if the objective is to set up a fully mechanized 
farm. A few small tractors are reported as drawing combines, 
pick-up hay balers, b~nd corn pickers, but they are generally con
sidered inadequate for these jobs. There does not seem to be any 
strong reason why an able-bodied man should limit his capacity to 
sizes of equipment that can be drawn by a small tractor. The 
most common present size of tractor in the area is one capable of 
pulling two 14-inch plows, but there are a considerable number of 
three-plow tractors and plans of farmers indicate a relatively 
greater increase in numbers of these than of the two-plow ma
chines. As the actual practice in this area indicates little differ
ence in sizes of equipment drawn by these two sizes of tractor, the 
choice between them might be largely governed by soil and topo
graphic conditions on the individual farm. 

Information regarding present sizes of equipment in relation to 
size of tractor is summarized in table 10. Using the modal sizes 
shown in this table as a guide, a list of typical sizes of implements 
is set up for each size of tractor (table 11). Only the principal 
implements used in the area are shown. Sizes given deviate from 
present modal sizes only to the extent that information obtained in 
the study indicated that a change was in process or would be desir
able. This information included survey data on intentions of 
farmers to buy implements of various sizes, case studies of indi
vidual farms, and interviews with agricultural engineers at the 
UniVersity of Nebraska and with representatives of farm-equip
ment wholesale distributors. 

The sizes of machines shown in table 10 are based upon average 
conditions of soil and topography. No consideration is given to 
unusually small or irregularly shaped fields that might require 
smaller equipment. For some of the items listed the size given is 
not the largest that could be drawn by the tractor, but .is as large 
as would be wanted by most farmers in view of the work to be 
done. This is true of grain drills, for example. Also, it is pos
sible that the three-plow tractor would pull wider harrows, packers, 
and disks, than the sizes shown; but in this area the greater diffi
culty in making turns and getting through gates and down farm 
lanes, would probably offset any advantage in time saved in the 
field. On the more level fields, a three- or four-row lister and 
comparable sizes of cultivators would be more desirable for the 
large tractors. They are not used in the budgets because of the 
limited interest that farmers seem to have in them and the reported 
difficulties in using them on rolling land. 
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TABLE H.-Typical sizes of equipment for tmctors of various sizes, 

under aver'age working conditions, northeastern Nebraska 
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Size of tractor 
Implement 

One-plow Two-plow 'rhree-plow 
{9~12 dbhp)1 (13·-18 dbhp)l (19-30 dbhp)l 

--------------,1-----------
Size Size Size 

Plow ..................................................... , 1-16 inch ........ 2-14 inch ....... . 3-14 inch ........ 
Disk, single ...................... ,'................. 
Harrow ............... , ..... , ..".........,., .. , ...... , ... 

10-foot ........... . 
16-Coot.......... . 

15-foot ........... . 
20-foot .......... .. 

18-foot 
20-foot 

Packer .......................... ,''' .... , ...... , ....... ,. 9-CooL ........ . 15-foot .......... .. 17-foot 
Drill........, ......... , .................................. ,. 8-CooL ........ . 10-foot ........... . 12-foot 
Mower ................................................... . 7-Coot........... . 7-foot.. ....... . 7-foot 
Side delivery rake ........................... .. 
Lister .............................................. " 
Cultivator, wheel type .....:............ 
Cultivator, listed corn .......... , ..... .. 

12-foot ........... . 

2-row ............. . 
2-row ............ . 

12-foot ........ .. 
2-row ........ , ..... 
2-row ............ .. 
2-row ............. . 

12-foot 
2-row 
2-row 
2-row 

Corn picker ....................................... . 
Stalk cutter ................................... .. 

.-."" ... -.......-...... 
3-row........... 

I-row ............. . 
3-row ............ . 

2-row 
3-row 

Combine ............................................. ,' 5-foot ............ . 6-foot 

, Dbhp = dl'awbal' horsepower. 

Information is available from several studies concerning the 
amount of work, according to farmers' estimates, done in a day 
with a given size of machine. 

This information also can be approximated by calculating the 
acreage that can be covered in a day by a machine of given width, 
traveling at a given rate of speed. This relationship can be ex
pressed by a formula: 

Acres covered per hour equals (5280) (speed, m.p.h.) (width, feet) 
43,560 

This reduces to: (0.12) (speed, m.p.h.) (width, feet) 

This formula makes no allowance for wheel slippage, and for 
time lost in servicing the machine, in making turns, or in over
lapping part of the width. 

An adaptation of the above formula rather commonly used is: 
Acres covered per hour equals (0.10) (speed, m.p.h.) (width, 

feet) ; which for a 10-honr day, reduces to speed multiplied by 
width (27, pp. 55-57). This formula implies a time loss of 17.5 
percent. According to a Kansas study, however, actual perform
ance reported by farmers was about 20 percent less than the figure 
calculated from this formula (18, p.15). 

It is generally thought that, where adequate survey data are 
available, the rate of performance as reported by farmers is a more 
satisfactory guide to amount of work that can be done with a given 
size of machine than is a calculated figure. Estimates for north
eastern Nebraska are summarized in table 23 (p. 56). These fig
ures are based upon survey data, adjusted for local conditions and 
increased by an average of 20 percent to allow for time lost in 
overhauling machinery, in moving from field to field, and in jobs 
that require less than a full day. 
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. Table 23 also shows the usual size of crew and the range in trac
tor horsepower for which the assumed rates of performance would 
be valid. 

Several farm-management studies indicate that the time re
quired to perform various field operations with a given size of 
implement is greater on small fields than on larger ones (2,12,33). 
But the more recent studies indicate that, with the small general
purpose tractor, the increase in time required is relatively small. 

The next step in analyzing the relationships between machinery 
and size of farm is to ascertain costs of equipment per crop acre. 
This involves consideration of both overhead and operating costs. 
For the principal farm machines used in this area, information 
concerning approximate cost when new; and concerning annual 
depreciation and repair costs, has been assembled in table 24. For 
most items, repair costs are expressed as yearly costs. It would 
be more nearly accurate to state them in terms of hours of use, or 
acres covered, because repairs are more closely related to use than 
to time. This has been done for the major items-tractors, trucks, 
automobiles, combines, pick-up balers, and corn pickers. 

Operating costs for tractors are given in table 25 and for corn 
pickers, combines, pick-up hay balers, and automobiles, in table 26. 

Cost schedules, based upon the given costs and duty rates, are 
shown in figures 3, 4, and 5, for tractors, corn pickers, and com
bines. These figures are taken from a study of machine deprecia
tion based upon the same data that have been discussed here 
(42, pp. 69-77). It is concluded in that study that the per acre 
cost of operating most farm machines declines rapidly with in
creasing use, over a limited range; that it declines only moderately 
with still greater use; that ownership involves a lower cost per 
acre than usual custom rates even for relatively small acreages; 
and that, where a larger machine permits a considerable saving in 
time per acre, costs pel' acre for the larger machine are likely to 
become lower than for the smaller one, with a rather small amount 
of annual use. This is because the saving in time results in lower 
costs for labor and power per acre. 

It appears that moderate-sized farms well within the range of 
family-operated units can avail themselves of most of the benefits 
associated with economies of scale in the use of machinery. 

A good many farmers own one or more of the expensive items 
of . equipment in cooperation with a nearby farmer. Information 
regarding cooperative use of equipment is not available for Ne
braska. According to an Iowa study, (21, p. 100), machines most 
commonly owned cooperatively were combines, corn pickers, en
sjJage cutters, grain elevators, trucks, tractors, rollers, rakes, grain 
binders, corn shellers, and grain drills. No information was given 
for ownership of hay balers, choppers, or stackers. Almost three
fourths of the combines, and more than one-half of the corn pickers 
were used on other farms. For most machines, use was limited 
to two or three farms, although combines were used on an average 
0:1; 5.5 'farms and corn shellers and ensilage cutters on from 18 to 
20. Joint use of equipment is a noteworthy means of reducing the 
investment in farm machinery. 
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• TRACTOR OPERATING COST* PER HOU'R I~ 
RELATION TO HOURS OPERATED PER YEAR 

By Size of Troelor, on Northeastern Nebraska Farms 
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TOTAL OPERATING C05T* PER ACRE IN •RELATION TO ACREAGE PICKED PER YEAR
By Size of Picker, on Norlheaslern Nebraska Farms 
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• 
TOTAL 	COST* PER ACRE FOR COMBINING 

IN RELATION TO ACRES CUT 
By Size of Combine, on Northeastern Nebraska Farms 
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No further attempt is made here to deal quantitatively with 
decreasing costs in use of machinery. Combinations of equipment 
that are possible on farms of a given size are flexible. A farmer 
decides how large a machine he ought to have on the basis of com
parative per acre costs and on the need for getting the job done on 
time. For critical operations, he may want a larger machine than 
the one that would result in lowest cost per acre, so that he can 
complete the job quickly and go on to something else. In the 
preparation of budgets for different sizes of farms there will be a 
better opportunity to deal with the question of equipment in its 
relation to other phases of investment and operating costs. 

BUILDINGS AND EQUIPMENT 

The relation of livestock equipment to size of farm is a consid
erably different problem than is true in the case of machinery. 
There is little standardization of buildings for shelter or feed stor
age, or of other facilities used, ~r:ch as feeders, fences, and water 
systems. Much of the capital equipment needed for livestock is 
built on the farm, resulting in wide variations in costs per unit of 
livestock handled. With livestock, there is a greater opportunity 
than with crop production, to substitute hand labor for e:~pensive 
equipment or makeshift shelter for elaborate buildings. However, 
if an assumption is made that livestock practices should be kept the 
0:.. 'lme for different sizes of enterprises, and buildings and equip
ment should be equally convenient and efficient regardless of num
ber of animals cared for, some relationships can be shown between 
size of enterprise and unit costs for buildings and equipment. 
Costs for constructing barns for hay storage and livestock shelter 
are lower per cubic foot of space for large buildings than for 
smaller ones. This is because of the decrease in surface area per 
cubic foot of space with increasing size of building. Unless there 
\vere a central hog house, costs of constructing buildings and equip
ment for hogs woulc1 not vary significantly with size of enterprise. 

Most studies of the use of labor in livestock production indicate 
that generally, less time is required per animal "when the number 
of animals cared for is large. But reported labor requirements 
on small enterprises may be high because of an abundant supply 
of labor, and labor may be substituted for some of the equipment. 
Thus hand feeding may take the place of self-feeders, and cows 
!TIay be milked by hand rather than by a machine. 
, Available data on labor inputs are sCl'utinized in the Appendix 
(p. 55). Although it seems evident that large livestock enter
prises are more economical in use of labor than small ones, the 
importance of this can be overemphasized. Direct labor costs are 
usually a rather small part of the cost of producing livestock. 
Feed costs are the largest item of expense for most kinds of live
stock production. According to the Nebraska Farm PJanning 
Manual, feed comprises about 80 percent of the cost of production 
for hogs and fattening cattle, 70 percent for beef breeding herds 
and sheep, 60 percent for dairy cattle, and 50 percent for poultry, 
under average conditions (36). Savings in labor associated with 
the production of feed are likely to be more important than savings
in direct livestock labor. 
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In addition to livestock equipment, most corn-livestock farms 
have granaries, shops, garages, and, of course, a dwelling. These 
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vary greatly in arrangement, size, and construction. Granaries 
may be inexpensive, shed-type structures, or they may be of a 
central drive-way type with inside elevators and overhead bins. 
Many farms have one granary with central driveway in which 
small grain, feed, and part of the ear corn, can be stored. Addi
tional space for ear corn is usually provided in slatted cribs. 
Costs of constructing granaries should be somewhat lower per 
bushel of capacity in the case of the larger structures. Garages 
and shops are frequently combined in one building, occasionally 
including some space for storing machines. 

The investment in dwellings is one of the major reasons for 
higher building costs per acre on small farms compared with 
larger ones, particularly if the larger farm does not furnish hous
ing for all of the labor force. In this case, the lower costs are not 
truly a result of economies of scale. They arise from a shift in 
costs from a fixed investment in housing to increased variable costs 
due to a higher wage rate. 

Significance of relationships between size of farm and building 
and equipment costs, is examined in more detail in connection with 
the budgets presented in a later section. 

INFLUENCE OF EQUIPMENT ON EFFICIENT SIZE OF FARM 
Thus far the discussion has been in terms of kinds of equipment 

needed on corn-livestock farms; equipment capacity and costs; and 
relationships between costs and amount of use. The purpose of 
this section is to examine the ways in which available sizes of 
equipment influence size of farm. This problem involves crop
ping systems and practices, sizes and capacities of field equipment, 
and time available for field work. 

ASSUi\IED ORGANIZATION AND PU,\CTICES 

The system of farming assumed in this analysis .is similar to 
that shown in tables 2 and 3. Minor enterprises have been omitted 
and crop acreages are based on an assumed rotation with 57.1 
percent of the cropland in corn, 28.6 percent in oats or barley, and 
14.3 percent in alfalfa. Each year, an average of 3.6 percent of 
the cropland would be seeded to alfalfa, and 10.7 percent to sweet
clover. Oats would be sown with these as a nurse crop. The 
remaining 14.3 percent of the small-grain acreage would be barley. 
Compared with the average distribution for Cuming County (table 
2), this rotation calls for a little more corn and would be higher 
than desirable on farms in more steeply rolling parts of the area. 
The acreage in oats and barley is also somewhat above the acreages 
shown in table 2, but the assumed organization does not contain 
any of the miscellaneous crops listed . 

Acreage of alfalfa is somewhat below the Teported totals of hay 
and rotation pasture, but the acreage assumed to be planted in 
green-manure crops is higher than the average for the area. This 
rotation provides about as large an acreage in legumes as is recom
mended for the area, in view of the tendency for alfalfa and sweet



34 TECHNICAL BULLETIN 1037, U. S. DEPT. OF AGRICULTURE 

clover to reduce subsoil moisture. In actual practice this rotation 
would not be followed precisely year after year. Alfalfa would 
tend to be planted in more favorable years, and might be left on 
the ground longer than 4 years if the stand continued to be good. 
It is assumed that hog lots are on part of the alfalfa, in the regular
rotation. 

The distribution of crops in the assumed rotation is rather simi
lar to a recommended cropping system for this type-of-farming 
area, which includes corn on 53 percent of the cropland, oats and 
barley on 27 percent, legume hay and pasture on 16 percent, and 
4 percent in miscellaneous crops (16, p. 8). 

EightJT percent of the farm is assumed to be in crops, 15 percent 
in permanent pasture, and 5 percent in farmstead, waste, and 
woods. These proportions are about the same as on the average
farm in the area (table 2, p. -). 

Crop and livestock practices assumed in the budgeting analysis 
are based upon l)ublishedresu1ts of experimental studies and upon 
suggestions of specialists in crop and livestock production. 

For corn production on land that has been in alfalfa or sweet
clover the following practices are assumed: 

Use of moldboard plow (in the spring) 
Harrow, behind the plow or soon thereafter 
Plant (with lister)
Harrow 
Cultivate, three times 
Husk from standing stalk 

For corn, following corn 01' oats, the plowing and harrowing are 
replaced by double disking and a stalk cutter is used on com land. 
:Manure is applied in the early spring. 

Assumed practices in small-grain l)l'oduction are as follows, 
where small grain follows corn and is sown alone: 

'l'reat seed for smut 
Cu t com stalks 
Disk COl'll stalks twice 
HaITO\\' 
Drill 
Combine 

'When sweetclover is seeded with oats the seedbed is packed 
before it is seeded. The oats are sown at half the regular rate and 
are assumed to be harvested fol' grain. The sweetclover is plowed 
uncleI' the following spring bet.ween the middle of April and early
May, when about 8 inches high. 

With alfalfa, the following are the assumed practices: 
Plow 
Harrow 
Disk twice 
Pack 
Drill 
Pack 
Mow 

• 

• 

• 

Rake 
Bale from windrow 
Haul and stOl'e in barn or neal' feed yards 
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There are usually three cuttings in this area. It is assumed that 
on the acreage pastured by hogs one cutting will be harvested. 

• 


• 


• 


The hog enterprise could be handled by several alternative sys
temseach of which would have its advantages. The one-litter 
system assumed in the budgets is the most common in the area. 
It permits later farrowing in the spring than with the two-litter 
system and although this brings the pigs to market later than is 
desirable from the standpoint of highest market prices, losses from 
unfavorable weather at farrowing time should be somewhat less, 
and feed costs per pound of gain shoulc1 be lower because more of 
the feed is furnished by alfalfa pasture. 

It is assumed that pigs will be farrowed in individual hog houses 
on alfalfa pasture, and that gilts will be used rather than mature 
sows. The hog houses will be moved to the farmstead in the fall 
and insulated with straw to provide winter quarters for the gilts. 

A self-feeder will be provided for the sow and pigs when the pigs 
are 2. weeks old. The pigs will be vaccillated against cholera at 
4 or 5 weeks and castrated at 6 weeks. At 7 or 8 weeks the pigs 
will be weaned by providing a creep feeder. Automatic waterers 
are assumed to be used except when SO'YS are in farrowing pens, 
water being hauled to the pastures in tanks. 

Pig's will be "grown out" on alfa1fa pasture with a full-grain 
ration and will be marketed at about 225 pounds, around the middle 
of October. 

Breeding gilts will be allowed to run with other hogs during the 
pasture season, after which they will be grown out separately to 
prevent them from becoming too fa t . 

The beef enterprise is assumed to consist of the purchase of 
yearling steers weighing about 675 pounds in the fall; fattening 
them on corn, oats, and alfalfa hay, for 150 days. It is assumed 
that they will weigh 1,025 pounds when sold. Cattle will be fed 
grain, by hand, in feed bunks, and self-feeders will be used for hay. 

The dairy and poultry enterprises are assumed to be maintained 
primarily for home use and as a means of utilizing family labor. 
'Two dairy-type cows will be kept on farms of all sizes. They wiII 
be artificially bred. The poultry e11terprise is assumed on alI 
farms to consist of 200 laying hens. About 500 unsexec1 chicks 
will be bought each year for meat and replacement. Nearly all 
hens will be replaced each year. Home gardens are assumed on 
all farms. 

OJ'l'lMUl\1 SIZE OFFARi\ll~OR GIVEN C(h\IIlINATIONS OF EQUJP:\IENT 

The capacity for getting work done within the number of days 
prescribed by nature provides an upper limit to the acreage a 
farmer can properly take care of with a given labor force. 

'~Tith the equipment duty rates given in table 23, and the as
sumed cropping system and practices, it remains only to determine 
the approximate dates within which the principal field operations 
should be completed, in order to arrive at the approximate maxi
mum acreage of cropland that can be cared for with a given line 
of equipment. Dates within which the major field jobs should be 
performed under average weather conditions arc shown in table 



r 

36 TECHNICAL BULLETIN 1037, U. S. DEPT. OF AGRICULTURE 

12. 'fhese are based upon published results from the Nebraska 
Agricultural Experiment Station, and upon interviews with agron
omists. In a year that has average weather conditions, failure to 
do the various field operations within the approximate periods indi
cated would probably result in lower yields, or lower quality in 
some cases. At the North Platte Station, average yields, 1909-25, 
of barley seeded early (average date, April 5) were 23.9 bushels 
per acre, compared with 14.6 bushels for late seedings, (average 
date, April 29). During the same period, comparable yields for 
earlyancllate seeclings of oats were 30.9 and 22.7 bushels respec
tively (,57). Variations in date of planting corn are not so likely 
to cause lowered yields as to result in production of soft corn. 

The suggested beginning date for the preparation of the seedbed 
for corn following a legume is based upon the practice of plowing 
under the legume when it has attained a growth of about 8 inches 
(17). The beginning date for picking corn assumes that corn will 
mature in this area about September 20, with 35 percent moisture, 
will lose about 1.5 percent of moisture a day, and is safe to store at 
20-1)ercent moisture content. 

TABLE 12.-AplJ1·o.1·hna tr c7atrs, 1l'ith Clverage 'll'eathel' conditions, 
ll'ithin lehich 8pccifircl jobs sholllcllJr clone, n01'theastenl. Nebmskc( 

Approximate dates 
Crop and operation 

.~_ ~r~rn_ ::.___ .I ___T_O_.__ 
Alfalfa, new seeding: 

Preparing seedbed ............. . 
Seeding......... .. ........... .. . 
Mowing and storing nurse crop .. 
Clip weeds, once .................. .. 

Mar. 15 
Apr. 1 
.June 20 
July 20 

Mar. 31 
Apr. 20 
July 15 
Aug. 30 

Alfalfa, old stands: 
Cut and store .June 5 .Tune 20 
Cut and store 
Cut and store 

July 15 
Aug. 25 

July 3t 
Sept.lO 

Oats or barley: 
Seedbed preparation 
Drilling... , 
Combining ...... 

Mar. 15 
Mar. 25 
.Tuly 10 

Mar. 25 
Apr. 5 
July 25 

Listed corn following alfalfa or dover1 
Seedbed prepaTiition . 
Lister-plantillg 
Harrowing.... . .... 
Cultivation, thr('C times 
Picking 

Apr. 25 
May 10 
May 25 
.rune 6 
Oct. 1 

May 10 
May 25 
.June 5 
.July 10 
Dec. 15 

1 F01' corn followhlg COl'n the dates arc the same exceJlt that seedbed l1l'CP-
al'atiOIl can be started cudiel', about March Hi 011 the average. 

Not all the time imlicntec1 in table 12 will be suitable for the field 
work. Rainfall is the principal hindrance to work in the fields. 
An attempt is made in table 27 to allo,,, for its effect in estimating 
number of days available for field work. 

• 


• 


• 



• 


• 


• 
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Table 13 shows the approximate hours required for field worl{ 
per acre of cropland, with the assumed crop rotation and rates of 
machine performance, and with sizes of equipment shown in table 
11 for two-plow and three-plow tractors. A second source of 
power (a team, pick-up truck, or small tractor) is assumed to be 
available to permit simultaneous performance of such jobs as bal
ing and hauling hay, combining and hauling grain, and picking 
and hauling corn. 

According to table 13, about the maximum crop acreage that can 
properly be cared for with a two-plow tractor and equipment is 
156 acres. There are two periods which set the limit to acreage: 
the first comes about the middle of June in connection with culti
vation of corn and putting up the first cutting of hay and the 
second comes in mid-July, associated with the second cutting of 
hay, cultivation of corn and harvest of small grain. If only one 
source of power were assumed, it would be possible to care for only 
about 120 acres, in June. 

With a three-plow tractor as the major source of power the 
maximum crop acreage. that can be handled properly during the 
two middle weeks of June is 171 acres, and during the middle 
weeks of July, 213 acres. With sizes of equipment commonly used 
with the three-plow tractor, rather small savings in time are pos
sible during the peak periods of haying, cultivating, and smalI
grain harvest. Much greater savings in time occur in connection 
with seedbed preparation and picking COl'll. Although it appears 
from table 13 that there is ample time in the spring for preparing 
the seedbed, the frequent occurrence of inclement weather during 
this season gives a considerable advantage to equipment that is 
large enough to get the work done on time, even in years of un
favorable weather. 
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TABLE 13.-IIml1's ?'cquired 11e1' aC1'e for field 'work on corn-live •
stock fa1'ms, 'With two-1Jlo'W an(~ th?'ee-1Jlow tmctors and 
sUP1JZementct1'y sources of 1JOWCJ', ancl 1/lClximll71t (W1'eagc 

t'wt can be hanclled, by 1Jcrioci8 
I 

Hours per acre Hours Maximum acres thatI 

of eropland l ayailable can be handled with 

Period -- in average 
Two-plow I 'rhl'ee-plow . year2 Two-plow Three-plow 

tractor traC'tor tractor tractor 
~~ .",!,,~ 

~ ~ ~_~ ~U._.. _ •. -__ """._-.".._- ......-. .~ ~.~~- ..-.- ._..... ~ I···,·· .- ._-~ ..-,-~ 

Mar. 1-10.. 0.069 0.060 85 1,232 1,417

11-20.., .... .183 .157 SO 437 510 

21-31 .... .185 .151 85 459 563 


Apr. 1-10 .. .094 .072 SO S51 1,11 j 
11-20.. " .040 .037 70 1,750 1,892
21-30 .... .199 .147 55 276 374 

May 1-10 .. .216 .161 55 255 342 
11-20... .259 .220 70 270 318 
21-31... ... .168 .165 80 476 4S5 

June 1-10.. .314 .276 65 207 236 
11-20... .353 .322 55 156 171 
21-30.. .293 .292 75 256 257 

.Tuly 1-10 .313 .305 85 272 279 
11-20" .504 • 376 SO 159 2.13 
21·3.L .437 .210 95 217 452 • 

Aug. 1-10. .241 .133 70 290 526 
11·20... 80 
21·31 .127 ·.chii 90 709 1,184I 

Sept. 1-10 .250 .117 55 220 470 
11·20. 75 
21-30 j 70 

Oct. 1·10 75j11-20 .... , /-.0
21-31 .274 .097 9() 328 928 

Nov. 1-10 .274 .097 90 328 928 
]] 20 .2711 .103 75 2711 728 
21 30 .27<1 .097 85 310 876 

Dec. 1-10.. .274 .097 90 328 928 

l Assuming the rotation givcn 011 p. 33 and the pmctices outlincd 011 p. 3-1. 

, Assuming lO-houl' days with no time oif except that necessitated by inclem

ent weather. • 

L 
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INCOME AND SIZE OF FARM 
In the preceding sections the efficient combination of the factors 

of production in relation to various farm jobs and enterprises is 
discussed. The purpose of this section is to compare income poten
tialities from various sizes of corn~livestock farms, organized as 
previously described, and to determine the productivity ·of labor 
and management on different sizes of farms in terms of net returns 
per hour of work. 

Budgets are presented which permit a comparison of four sizes 
of farms which may be described as: (1) A I-man, 2-plow tractor 
farm; (2) a I-man, 3-plow tractor farm; (3) a 2-man, two-tractor 
farm; and (ll) a large-scale farm employing five men the year 
round and requiring seven tractors. 

All these budgets are based upon the same crop and livestock 
enterprises, crop rotation, and level of intensity. Size of major 
livestock enterprises is adjusted to utilize practically all the grain 
and hay produced. 

Yields of crops aml rates of livestock production are kept the 
same for all sizes of farms. Inputs of labor and material per crop 
acre or per head of livestock are varied only as they are affected 
by changes in size of enterprise, as previously discussed. 

The four farm budgets may be thought of as representing indi
vidual firms operating at maximum physical output per unit of 
labor and equipment input. With the size of "plant" in terms of 
labor and equipment assumed in each case, yields per acre would 

• 
go down if acreage were increased, because field work could not be 
completed on time. It would be interesting to learn the point at 
which increases in acreage would increase total unit costs, but data 
are inadequate for estimating the probable drop in yield that would 
result from a given delay in time of doing the work. 

Returns from diffe,rentsizes of farms are compared under aver
age conditions of yieid and during a period of drought. 

For the one-man farm operated with a two-plow tractor an 
additional analysis is given to indicate the approximate long-run 
effects on costs and income of a 20-percent reduction in total 
acreage. 

Prices and cost rates used in the budgets are averages of those 
reported for Nebraska from 1935 to 1939 inclusive; when esti
mated, they are based upon relationships prevailing during that 
period. These are shown in tables 28 and 29. 

Crop yields are based upon average yields in Cuming County, 
Nebr., from 1910 to 1941, with corn yields adjusted to allow for the 
influence of hybrid seed (table 30). 

Feed requirements for livestock as used in the budgets are shown 
in table &1. They are based largely upon reports of Nebraska 

• 
studies that have been published. 

Detailed assumptions used in the preparation of budgets are 
given in the Appendix. 

OUCANIZATtoN ANI> EQUIPMENT FOil Foun SIZES 01~ FAlli\lS 

Lal1d use and acreages of the different crops are shown in table 
14 for the four hypothetical farms. It will be noted that a shift 



r 


40 TECHNICAL BULLETIN 1037, U. S. DEPT. OF AGRICULTURE 

from a two-plow to a three-plow tractor permits an increase of only 
10 percent in acreage that can be taken care of properly. With 
two tractors, acreage can be approximately doubled. The large
scale farm is four times as large as the two-man, two-tractor, farm. • 
It would require seven tractors, under assumed conditions of effi
ciency and practices, and five men the year round, with additional 
labor hired in the summer. 

Comparative livestock numbers for the four farms are shown in 
table 15. Numbers of milk cows and hens, kept mainly for home 
use, are the same on all sizes of farms. Consequently, numbers 
of other classes increase somewhat more than proportionately with 
increasing size. Some variation in proportionality also occurs as 
a result of rounding numbers of head to the nearest whole number. 

Values of buildings, fences, and water systems, are shown in 
table 16. These figures are calculated on the basis of providjng 
comparable facilities, on different sized farms. Values shown are 
those llsed in the budget inventories; they assume the facilities to 
be half depreciated. It is assumed that housing accommodations 
for hil'ed men are not furnished on the larger farms, one dwelling 
of the same size and cost being provided for each farm. A com
parison is also provided of investment in buildings, except the 
dwelling. Even with the dwelling excluded, it appears that the 
larger units possess substanti;::·l economies in cost of improvements 
per acre, particularly with respect to fencing, the water system, 
and shelter for livestock. 

TABLE 14.-Lctnd 'llse on tow' sizes 01 com-livestock IM'ms, • 
1w1·theaste1'n N ebntslca 

-
One-man, One-man, 'rwo-man, Large-scale,

Item one two- one three- two- seven
plow tractor plow tractor tractor tractor 

farm farm farm farm .__..•._-- .- .--...~--------------.-....---.. "". -~---

Acres Acres Acres Acres 
Total acres .......................... .. 200 220 440 1,760

Farmstead and waste .. 10 11 22 88 
Native pasture". 30 33 66 264 
Cropland: 160 176 352 1,408

Corn ................... 91 101 202 804 
Alfalfa for hay.. 1'7 18),1 36 145 
Alfalfa, hog pasture 6 6,l.1 14 56 
Oats and alfalfa 

(new seeding) .......... 6 6 12 51 
Oats and sweetc1over .. 17 19 38 151 
Barley ....................... 23 25 50 201 

• 
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TABLE 15.-Livestock numbers on four sizes of c01'n-livestoc7c 

farms, northeaste1'n Nebms7ca 

• 


• 


• 


Item 
One-man, 
one two

One-man, 
one three

Two-man, 
two

Large-scale, 
seven

plow tractor 
farm 

plow tractor 
farm 

tractor 
farm 

tractor 
farm 

Number Number Number Number 
Cows, beef ................................ 
Cows, milk .............................. - 8 

2 
9 
2 

20 
2 

90 
2 

Calves ...................................... 9 10 20 82 
Bulls .......................................... 1 1 1 2 
Feeder cattle, raised .............. 
Feeder cattle, purchased ........ 
Sows .......................................... 

7 
45 
12 

8 
52 
13 

16 
106 
28 

27 
427 
112 

Boars ........................................ 1 1 1 4 
Hens .......................................... 200 200 200 200 

TABLE 16.-Val~te of building.'! and improvements on fou1' sizes of 
cm'n-livestock fanns, n01,theastern Nebraska 1 

One-man, One-man, Large
one two- one three- 'rwo-man, scale,

Item plow plow two- seven
tractor tractor tractor tractor 
farm farm farm farm 

Dollars Dollars Dollars Dollars 
Dwelling ................................................. _ 1,700 1,700 1,700 1,700 

Feeder barn .............................................. 557 593 1,008 2,255 

Hog houses .............................................. 132 143 308 1,232 

Poultry house .......................................... 467 467 467 467 

Corn crib and granary ........................... 726 850 1,646 6,509 

Feed yards and bunks ......................... 111 147 214 490 

Garage and shop ................................... 262 262 262 524 

Total buildings ................ _................... 3,955 4,162 5,605 13,177 

Fences .................................................... 315 345 460 1,665 

Water system ........................................ 209 209 340 1,360 


Total permanent improvements 4,479 4,716 6,405 16,202 
Total permanent improvements 

except dwelling ........................ 2,779 3,016 4,705 14,502 
Total improvement investment 

per acre ...................................... 22 21 15 9 
'rotal improvement investment 

except dwelling per acre ............ 14 14 11 8 

1 Inventory values (55 percent of 1935-39 cost, new) assume buildings half 
depreciated and a salvage value of 10 percent of cost new. 

Items of equipment needed on the different sized farms are 
shown in table 17. This table also shows the total inventory value. 
of equipment. Need for a machine was ascertained by considering 
the work to be done, the time available, and the amount of work 
that could be done in a day. In some cases excess capacity was 
provided in order to get work out of the way more speedily so that 
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tractors could be freed for other work. Sizes of equipment were 
generally matched to the capacity of the tractor, but some consid
eration was given to common sizes of implements found in the 
area. This was particularly true for listers and shovel cultivators. 

As indicated in the table, some of the more expensive machines 
are assumed to be jointly owned by two or three persons on the 
smaller farms. The decisions as to which machine should be 
shared, and the number of farmers who might jointly own one 
machine to advantage, were based upon need for timeliness in do
ing the work. The large-scale farm with 804 acres of corn and 
201 acres of hay utilizes approximately the full capacity of one 
pick..up baler and one two-row corn pickel'. 

Although horses furnished the second source of power on most 
corn-livestock farms, in 1944, a small one-plow tractor is assumed 
in the budgets. It is assumed that this machine is bought second
hand, except on the large-scale farm. 

TABLE 17.-Equi}Jment needed, l1'Umoe'l' and inventory value, on 
fou?' sizes of corn-livestock fa1'1ns, ?WrthecLstern N e01'ClSlcCL 

One-man, One-man, Two-man, Lnrge-sC'ule, 
Item one two-plow (,tle three-plow two- scven

tractor trartor true·tor trarto,' 
farm Carm Carm farm 

~VILmbfr Si~(! N,nnu Jr Shf! .\'lII11btr ."iz" .VllmlH'r Stetl 
Plow, 14-inch 

bottom.•.. _.. __ .... 1 2-bottom :l-ho(torn 2 3-bottom .( 3-bottom 
Harrow, Bpike .... _ 1 20-foot ., 20-Cool 1 ~4-Coot _ 2 2·I-COOl 
Disk, single ...... 1 I5-CooL IS-Coot 1 HI-Coot 2 18·Coot 
Packer..._._ ...... 1 15-Coot. iT·Cool.. I l7-Cool I 17-Cool 
DriIL.... _ .. _ ............. 1 10-Cont 1~-Cool. I 12-Cool 2 12-Cool 
Mower............... _ ... I 7-Coot. 7-fooL I 7-Cool. 2 7-COOl 
Rake, side deL..._.... 1 l~-fo[)t J2·foot 1 12-foo1 2 l2-foot 
Baler, auto pick-up... !;, I ~ I 
Lister....... __.... 

'; 2-r()w 2-ruw 2 <;!':r;)\~-'" 5 2-row 
Cultivator, shoveL_ .. ~~row 2 w row 2 2-"0',\ 4 2-row 
Cultivator, listed 

corn. 3 4·row 
Corn pi{:ke·~.... I-row. 2-row 2~·row .. 1 2-rO\\' 
Stalk cutler..." a...row :1-nn\' a-row, 2 :I-row 
Grain and bale 

elevator.____.......... 1 1 1 2 

Combine.__........ _., . '2 h--foot 6-fooL 1 'G-Cool.. 2 O-Coot
'" Four-wheel trailer._. 2 2 2 a 
Grain hox for trailer 2 2 2 3 
.Manure loader._ ...... I 1 I 1 
Feed grinder....._.. _•... 1 1 1 1 
Manure sproader•. _ ... 1 1 2 a 
Hay racks._____...... _. 2 2 2 3 
Cream separator..... 1 1 
Auto............ I 1 
Pick-up truck.~·=:::: .. I 
Tractor._ ............... _. 2-p[ow ~:plo;v 2 ':i-plow 7 a-plow 
Small trarl or or team 1 I 

=-===~~ .. -....... -. 
Inventory valt'"' ......, $:!,440.01l ~,a,8-I·L(JO $5,5·1200 $! 2,·118.00 
Value per crop acre 21.[,0 21.8·1 15.74 8.82 

, Chnrgins:- on,.. hlll£ value of c:nr to farm hu~inc!.H!i. Equipment values (al l!JaG ,.iW le\'~I) 
nSBume machinery to lJa hal [ dClll"edat,!d and u snlvUI..!f->- vullie of 10 percent. or {'osl 11(>\V. 

According to the figures in table 17 a shift from a two-plow trac
tor and equipment to a three-plow set-up would result in a slight 
increase in investment in equipment pel' crop acre. This results 
from the selection of sizes of equipment that do not always fully 
utilize the increased size of power unit, for reasons that were 
pointed out earlier. For the larger farms a considerable decrease 

• 


• 


• 
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in the investment in equipment per crop acre appears to be pos

• 
sible. On multiple-tractor farms several field operations can be 
done simultaneously, which lengthens the number of days that can 
be devoted to each job and increases the duty of each machine. 
There are several items of equipment which farmers generally do 
not care to own jointly with their neighbors but which have the 
capacity for covering a large acreage. Power mowers, disks, and 
harrows are examples. The numbers of these machines do not 
have to be increased proportionately with increases in size of farm. 

Total budgeted investment for the four farms is shown in table 
18. 

TABLE 18.-Investment on tau?' sizes at cant-livestock fanns, 
n01·the(£sten~ N eb?'aska 

[1935-39 price level] 

One-man, One-man, Two-man, Large-scale,
Item one two- one three- two- seven

plow tractor plow tractor tractor tractor
farm farm farm farm 

Dollars Dollars Dollars Dollars
Landi........................................ 
 14,800 16,280 32,560 130,240Buildings and improvements 4,479 4,716 6,405 16,202
Machinery2 .............................. 3,440 3,84..1 5,542 12,418

Livestock3........................ . •.... 3,045 3,417 6,652 26,422

Feed and seed inventory I ...... 733 876 1,758 7,064 

Total investment................. 26,497 29,133 52,917 192,346
Total investment per acre .... 132 132 120 109
Total except dwelling .......... 24,797 
 27,433 51,217 190,646• 

-

Total except dwelling per 
acre ....................................... 124 125 116 108 

] Valued at $74 pel' acre-the average value reported by farm-account keep
ers in Dakota, Dixon, Thurston, and Burt Counties, Nebr., from 1935 to 1939. 

• From table 17. 
3 As of January 1. Half the value of feeder livestock included to allow for 

part of the year they are on the farm. 
• At one-fourth value of cro!) not sold to allow for !)art of the year held. 

Investment per acre is seen to be about the same for the two 
smaller sizes of farms and somewhat lower for the larger ones. 
If dwellings are excluded, the percentage decrease for the two-man 
farm compared with the one-man unit is about 7 percent and the 
investment per acre for the large-scale farm is less than for the 
two-man farm by the same percentage. 

FARi\l TNCOI'l ES 

• 
Financial summaries for the four sizes of farms are shown in 

table 19. Three measures of farm returns are used: Operator's 
net labor and management earnings, return to all labor and man
agement, and return on investment. 

Operator's net labor and management earnings is a measure of 
the net returns to the operator for his management and labor. 
Return to all labor and management is the net return to the opera
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tor, family, and hired labor. When expressed as return per hour 
of labor this measure reflects changes in productivity of all labor 
and management as related to size of farm. Neither of these 
measures, as used in this study, should be considered to indicate 

TABLE 19.-Financia~ SU1n1na1'y of four sizes of corn-livestock 
fct1'ms, nonna~ yields and 1935-39 p1'ices, n01·theaste1'n N ebra.s1ca 

One-man, One-man, Two-man, Large
one two- one three- two- scale, 

Item plow plow tractor seven
tractor tractor farm tractor 
farm farm farm-_._-


Dollars Dollars Dollars Dollars 
Income, totaL.................................... 7,852.00 8,859.00 17,629.00 70,544.00 


Crops ............................................... 39.00 36.00 186.00 1,368.00 

Livestock. ....................................... 7,431.00 8,441.00 17,061.00 68,794.00 

Livestock products. __...._.............. 382.00 382.00 382.00 382.00 


Expense, total specified ........._............. 4,585.00 5,209.00 9,821.00 38,876.00 

Feeci ............................................... 191.00 202.00 367.00 ],298.00 

Crop expense, misc ..__................. 144.00 161.00 319.00 1,326.00 

IJivestock expense, misc ............. 108.00 114.00 ] 70.00 507.00 

Livestock purchased........... . .... 2,524.00 2,917.00 5,946.00 23,950.00 

Repairs, gas and oiL................... 468.00 560.00 890.00 3,233.00 

Depreciation ............................... 676.00 731.00 ],068.00 3,035.00 

Interest on working capital l ...... 56.00 65.00 125.00 487.00 

Taxes ........................................... 260.00 285.00 518.00 1,885.00 

Miscellaneous2 ............................. 158.00 174.00 296.00 1,016.00 

Labor hired .................................... ... . .. 122.00 2,139.00 


Net difference ........................................ 3,267.00 3,650.00 7,808.00 31,668.00 
Interest on investment at 4);2 percent.. 1,192.00 1,311.00 2,381.00 8,656.00 
Value unpaid family labor .................. 61.00 70.00 114.00 153.00 
Farm perquisites .................................. 377.00 377.00 377.00 377.00 
Operators' labor and management

• 3earnings ............................................ 2,391.00 2,646.00 5,690.00 23,236.00 
Net return to all labor and manage

mentl .................................................. 2,452.00 2,716.00 5,926.00 25,528.00 
Net return on investment" ................... 1,762.00 1,995.00 4,519.00 18,802.00 

Operator's labor and management 
earnings (per acre) ........................... 11.96 12.02 12.94 13.20 

Labor and management return per 
hour labor .................................... .78 .85 1.28 1.77 

Value of input per unit of output<:: .. .90 .90 .87 .86-_._--.---------
Total man hours labor ........................ 3,143.00 3,208.00 4,641.00 14,431.00 
Rate of return on investment, pet.... 6.7 6.9 8.6 9.8 

I Assumes half of money needed for current operating expenses is borrowed 
fo1.' an average period of 6 months at 6 percent. 

, Includes insurance on buildings, electricity, and telephone, plus minor items 
estimated at 2 percent of total operating expenses. 

3 Cash income plus perquisites, minus specified expenses, minus value of 
unpaid family labor and interest on investment. 

• Cash income plus perquisites minus specified expenses except for hired 
labor, minus interest on investment. 

.~ Cash income minus specified expenses except interest, minus value opera
tor's labor and management and un1laid family labor. 

• Sum of specified expenses, plus interest on investment, plus value operator'll 
and family labor and management, divide<;l QY cash income plus perquisites. 
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the results that managers of average skill might expect as size of 
business is increased. In the budgets it is assumed that mana
gerial capacity increases along with size of farms. 

In the above calculations of returns, the value of perquisites, 
including rental value of the dwelling, is included in income. 
Cost of maintaining the dwelling is counted as an expense. In
terest on all capital used in the business is included in costs. 

Return on investment is a measure of net return to land and 
capital. Unpaid family labor is considered a cost at hired-labor 
rates, and value of labor and management of the operator is 
charged at a rate that varies proportionately with increasing size 
of business. For the 200-acre farm, operator's labor and man
agement are here assumed to be worth $1,500 a year (plus per
quisites). Charges for other sizes are $1,650, $3,300, and $13,200, 
respectively. These hypothetical figures are based on the assump
tion that the cost of management varies at a consbnt rate with 
size of business. This assumption is followed here in the absence 
of specific information about cost of management as related to size 
of business. The problem of increasing and decreasing costs of 
management is so complex that it cannot be adequately treated by 
the methods used in this study. 

When returns from the budgeted farms, measured in these three 
ways, are compared, it is seen that operator's net labor and man
agement earnings increase a little more than proportionately with 
increases in acreage of the farm. Per acre, earnings increase 
from $11.96 for the 200-acre farm to $13.20 on the large-scale unit. 

Labor and mal1agement return per hour of labor increases rather 
rapidly with size of farm in the lower part of the size range and 
at a much slower Tate for larger farms. The return 1)e1' hom' 
varies from $0.78 on the I'imal1est unit to $1.77 on the largest. 

Rate of return on investment increases with size of farm, but at 
a slower rate than return to all labor and management. This is 
largely because of the method of imputing value of operator's labor 
and management, which assumes an annuall'..::nuneration propor
tional with size of business. Also, 1)roductivity of labor increases 
more rapidly than productivity of capital because the larger farms 
can achieve greater economies in use of labor than in use of capi
tal. Examination of the respective per hour ancl per dollar figures 
indicates that the rates of increase in productivity of both labor 
and capital do not rise rapidly beyond 440 acres, under the con(1i
tions assumed. 

With increases in the assumed cost rates for labor, rates of re
turn on capital would be reduced, and the decline would be propor
tionately greater on the smaller farms. 

Choice of a measure of farm income depends, of course, upon the 
use to be made of it. In making comparisons of resource efficiency 
as related to size of farm, operator's return to labor and manage
ment and net return to all labor and management appear to be the 
most satisfactory measures. The first of these might be consid
ered to represent the amount available under the conditions as
sumed, to pay to a manager of the business. 
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In making comparisons between farms with respect to operator'slabor and management earnings, it should be kept in mind thatincreasing returns to the operator may result from (1) an increasein the amount of work, supervision, and managerial skill, expended •by the operator, and (2) the substitution of lower paid hired laboron larger farms for the kind of work that is done by the operatorson smaller farms. The significance of this income measure canbe viewed in better perspective by expressing it on a per acrebasis. This figure (table 19) increases only a little as size of farmincreases. Therefore, if the burden of management increased indirect proportion with size of farm, the advantage to the operatorfrom increasing the size of his business would be moderate.
It appears from the budget calculations that net returns available to operators would increase sUbstantially as size of farm increased. Most of this increase would result from the division ofnet income from a given acreage among fewer operators. Thelarge-scale farm, for example, would occupy the same area as eight
220-acre farms. The net farm income available to the operator
under the assumed conditions would be $23,236 on the large farm.
Each of the one-man, 220-acre farms, would have returned an in
come to the operator of $2,646, or a total of $21,160 for all eight
of them. The moderate difference between this figure and $23,236
indicates the extent of savings that 'would arise from increased pro
duction efficiencies other than a reduction in number of operators.

Use of the return to all labor and management in comparisons
of operating results on different sizes of farms has the advantagethat it treats the human contribution as a residual and thus elimi- •nates the effect of substitution of hired for operator's labor.Therefore, income changes that are due to a change in the methodof remunerating labor are not included with those changes that result from more efficient combinations of the factors of production.
This measure indicates maximum increnfle in return to all laborand management that could be expE!ctecl as a result of more efficientcombinations of machine resources and labor, as size of farm increases. As with operator's labor and management earnings, it isnecessary to keep in mind that managerial inputs go up along withincreasing size of farm.
As a further comparison of productivity of farms of differentsizes, the value of input per unit of output is shown in table 19.The measure of output is total cash income plus value of perquisites. Inputs consist of all annual cash expenses, including interest on total investment and on 'working capital; and the samecharges for operator's labor and management, and unpaid familylabor, that were used in calculating the retul"ll on investment.
Unit cost of production, figured in this way, is about the samefor the two smaller sizes of farms and the decline in value of input •per unit of output for the large-scale farm compared with the200-acre farm is only about 5 percent. Assuming that management is a cost that varies in direct proportion with acreage of thefarm, this measure reflects the possible economies of scale resulting from more efficient nse of resources other than management. 
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EFFECT OF DROUGHT AND CHANGE IN PRICES ON FARM RETURNS 

• 
The effect of reduced yields on returns from farms of different 

sizes gives one indication of their relative ability to withstand 
periods of adversity. 

For the purpose of this comparison, a period of drought is as
sumed, comparable in intensity to that prevailing in northeastern 
Nebraska from 1934 through 1939. During that period, average 
yields per harvested acre in Cuming County were: Corn, 17.2 
bushels; oats, 23.7 bushels; barley, 21.8 bushels; and alfalfa hay, 
1.7 tons. Yields used in the budgets are adjusted to allow for im
proved varieties of corn and oats, and to allow for lower yields of 
oats when they are used as a nurse crop. Assumed yields are: 
Corn, 20 bushels; oats (nurse crop), 18 bushels; barley, 21 bushels; 
alfalfa hay, 1.7 tons. 

Crop acreages remain unchanged, and livestock numbers are 
adjusted to conform with the reduced feed supply (table 20). Be
cause of a greater decline in the production of grain than in for
age, it is necessary to buy some grain. No changes are assumed 
in building or equipment inventories, nor in prices paid or received. 
Budgeted income and expenses under drought conditions are shown 
in table 21. n 

• 
Under the assumed conditions, the smallei'it net farm income to 

the operator and the lowest return to all labor and management 
occur with the one-man, three-plow combination. Inspection of 
preceding tables will sho'w that this farm hai'i a higher investment 
in equipment per acre than the two-plow farm. Cost of tractor 
power per acre is also higher, total costs of tractor power being 
$1.95, per crop acre 'with the three-plow tractor and $1.46 per crop 
acre with a byo-plow tractor. Although these costs are higher, the 
three-plow set-up makes a better return with normal yields because 
a larger volume of business is handled with the same labor force. 
This advantage disappears under drought conditi011S. 

TABLE 20.-Livestock Ilumbers uncZer drollght conditions 
on corn-livestock janlls, 1101·thcClsteJ"1l Ncb)"(lRk(~ 

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


! One-man, One-man, Large-scale,
ftc'm lone two- one three- seven

plow trat·tor plow tractor tractor
! farm farm farm 

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

Cows, beef. 4 5 55 ,} 2 2 2Cows, milk 
Calves 504 6 50 
BulIil 1 1 2 
Feeder cattle, raised 4.3 5 39 
Feeder cattle, purr!m,ed 27.7 29 286 
Sows .. 7 8 70.~.... I 

Boars .l 1 1 3• I 
Hens 200 200 200 

11 No budget was prepared for the two-man farm. The results would natur
ally lie somewhere between those of the one-man and large-scale farm. 
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TABLE 21.-Financial surnmm'Y of c01'n-livestoclc farms undm' 
d1'ought conditions, northeastern Nebmska 

Item 
One-man, 
one two

One-man, 
one three

Large-scale, 
seven

plow tractor 
farm 

plow tractor 
farm 

tractor 
farm 

-------------.--- ------··-----1-----
Dollars Dollars DollarsIncome, total cash ..... . 4,985.00 5,319.00 45,203.00Crops .............. ,. .. 


~ ~ 7.00 ......... ....... .... .. .................. ..
Livestock........ 
 4,596.00 4,937.00 44,821.00Livestock products 382.00 382.00 382.00 

Expenses, total specified" . 3,654.00 3,963.00 30,855.00
Feed ........................... . 
 356.00 365.00 2,422.00
Crop expense, misc .. . 134.00 150.00 1,172.00
Livestock expense, misc. 86.00 89.00 347.00
Livestock purchased.......... . 1,554.00 
 1,627.00 16,042.00
Repairs, gas and oi!... ...... . 436.00 548.00 3,128.00
Depreciation .•........................ 
 665.00 729.00 2,994.00
Interest on working capitall .... 43.00 376.0047.00
Taxes .................................. . 
 246.00 269.00 1,764.00Miscellaneous2.... . 134.00 139.00 776.00Labor hired .•... 1,834.00 

Net difference....... .... 1,331.00 1,356.00 14,349.00
Interest on investment at 4}:i percent. 1,131.00 1,236.00 8,102.00
Farm perquisites............ . ..... 377.00 377.00 377.00Operator's labor earnings3 . 516.00 427.00 6,471.00
Net return to all labor and managementj 577.00 497.00 8,458.00 

Operator's labor earnings per acre ..... 2.58 1.94
Labor and management return per hour 

3.68 

all labor .............................. .. .20 .17 .68 


Total man hours labor .. -2,854.00 - -2,896.001-12~43-;OO-
----------------------~------~ 

1 For axplanatory notes, see table 19. 

The large-scale farm is able to return a substantial income to the 
operator even with low yields. The return to labor and manage
ment per hour is substantially greater 011 the large-scale fatm 
than on smaller units. The more favorable results on the large
scale farm can be explah1ed by lower investment per acre in build
ings and equipment, lower operating costs per acre, and the 
proportionately greater reduction in the labor required. On the 
smaller farms, reduced livestock numbers result in relatively small 
reductions in the work to be done because the total number of ani
mals cared for is small. The large-scale farm is operating at a 
level where labor required is more nearly proportional ,vith num
bers cared for. 

A drop in prices would also leave the large-scale operator in a 
more favorable position than the smaller farmer. If prices re
ceived averaged 75 percent of the 1935-39 level, and prices paid 
were unchanged, the operator's net labor earnings would be $499 
on the one-man three-plow farm and $5,600 on the large-scale farm, 
assuming normal yields. Labor and management return per hour 
of labor would be $0.12 and $0.48 respectively. 
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It is sometimes held that periods of adversity favor the smaller 
farms. The reverse must be the case so long as investment per 

• 


• 


• 


acre, and operating costs per acre, are lower on the larger farms, 
and yields and rates of production are the same on all sizes. Even 
if conditions were so bad that losses were incurred, the smaller 
farms would be the first to show a loss. In severe depressions, 
when even the most efficient farms are losing money, the larger 
operator is in a position to lose the greatest amount; and unless his 
reserves are suostantial, he might be put out of business ahead of 
some of his smaller and less efficient competitors. Also, the fact 
that cash costs are a smaller proportion of the total on small farms 
strengthens their position in hard times. 

A higher rate of interest than is assumed in the budgets would 
result in a relatively greater decrease in net income on the smaller 
farms because the amount of capital used per acre decreases with 
increasing size. A higher wage rate would have the opposite effect 
as labor is not a cash cost on the smaller farms. Operator's l1et 
labor earnings would become relatively more favorable on the 
smaller farms as wage rates went up. 

COSTS AND RETURNS ON A 160·AcRE FARM 

This study has been primarily concerned with the comparative 
efficiency in use of resources between four sizes of farms. Each of 
these budgeted farms is intended to represent the combination of 
resources that should give lowest unit costs of production for that 
particular size of farm, under the conditions assumed. In other 
words,. these budgets have been constructed for the purpose of 
examining the comparative efficiency of different sizes of farms 
when each size represents as good a combination of resources as 
can be planned for that size of unit. 

This is only one aspect of the broader problem of optimum sizes 
of farms. Another important problem is related to the extent to 
which net returns would be different on farms a little larger or 
smaller than the "optimum-size" farms discussed here. A com
plete examination of all the pertinent resource combinations would 
be a study in itself; data are presented here for only one situation 
-a 160-acre farm with the same crop and livestock organization 
as assumed in preceding budgets. Although this farm is 20 per
cent smaller than the 200-acre farm previously budgeted, it re
quired the same size of tractor, and about the same crop equipment 
as the larger farms. This budget indicates the effect on costs of 
operating a farm smaller than can be cared for with a given line 
of equipment. 

This farm would have 128 acres of cropland and the same crop
rotation and livestock system as previously described. The invest
ment in land and livestock, and the feed and seed inventory would 
be 20 percent lower than on a 200-acre farm. The machinery in
ventory could be reduced about 9 percent and the building inven
tory by 5 percent. 

The total investment would be $22,300; with $12,400 in land; 
$3,800 in buildings; $2,400 in livestock; $3,100 in machinery; and 
$600 in feed, seed and supplies. Gross farm income including 
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perquisites would be about $6,580; cash farm expenses, $3,779; 
operator's net labor earnings, $1,778; and return to labor per hour 
$0.63. 

These figures indicate a considerably sharper rate of decline in 
earnings with decreasing size of farm than is shown by a compari
son of optimum-size two-plow and three-p10w tractor farms. 'l'his 
suggests that achieving an efficient combination of resources 
probably wou1d have a greater h1fluencc on farm rcturn~ than 
would result from a shift from one optimum size- unit to a larger 
one. 

S[GNIFlCANCE OF CO;\lP;\lUSOl'\S o~'I);cO;\tE 

·What practical conclusions can be c1ra,vn from the income figures 
presented in this section, and what limitations should be placed 
upon such conclusions? 

In the first place, it appears that for corn-livm,;tock farms, the 
possibility of increasing efficiency by expanding the size of business 
is not large except as related to a reduction in the number of farm 
operators. This conclusion is based upon comparisons between 
carefully plam1ec1 farm units. It is probable that greater econ
omies might be made by reorganizing existing farming systems 
and improving farm practkes ,,,ith relatively little adjustme11t 
in farm acreage. 

The principal source of increased income ,,,ould re~mlt fl.'om a 
decrease in number of operatorR. Therefore, the extent that sllch 
increases in incorne could be realized would depend upon the ability 
of farm operators to expand their operations without impairing 
their production efi1ciency. There would be a furt11er question as 
to whether managers of this degree of competence would consider 
the increased returns as adequate remuneration for their effOl't. 
These questions are beyond the scope of this study. 

Conclusions with respect to desirable sizes of farms sl~ould not 
be based merely upon comparative production efficiency. They 
should also take into account the question of the social desirability 
of an agriculture organized around relatively few large-scale farms 
that rettl"n fairly high incomes to the operators, as compared with 
a larger ,1Umber of medium-sized llnits yielding moderate Incomes. 
Again the advantages of majntaining an anay of sizes to match 
the capacities of family labor and managerial resources should 
not be overlooked. 

CO:.\fCLUSIO~S 

Most of the economic comparisons that have been made between 
sizes of farms do not distinguish cJearly between results that are 
directly related to variations in size, and other variations asso
ciated ·with it. This difficulty, to a considerable extent, is inherent 
in the use of survey 01' farm-account data. 

The approach used in this study is one of developing hypothetical 
budgets in which only those inputs and outputs are allowed to vary 
for ,,,hich it is reasonable to expect variation with changes in size 
of farm. This is a planning or engineering a])proacll, and requires 
detailed knowledge of the nature of the farm business and of the 
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enterprises involved. The procedure is not suitable for compari
sons of historical results on actual groups of farms, but is superior 
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for analyses of desirable combinations of resources, particularly if 
the purpose is to compare sizes of farms. 

The scope of this study is limited to a comparison of efficiency in 
use of resources between four sizes of farms. Each of these is 
intended to represent as good a combination of resou~'ces as Call be 
pianned for that particular size of unit. Thus it is an examination 
of possible rather than attained resource efficiency between farms 
that cover a medium size range from 200 to 1,760 acres. The 
problem of existing resource maladjustments arising from less 
efficient resource combinations is only briefly examined. The im
pOl'tant question of production inefficiencies on small farms is not 
covered, although this research does furnish a basis for developing 
standards that would be helpful ill evaluating the extent of resource 
maladjustment 011 small units. 

The area studied is the corll-livestock area of northeastern 
Nebraska. In this area sizes of farm implements are not closely 
related to size of farm, nOr is size of implement closely correlated 
with size of tractor. The average number of horsepower avail
able per crop acre declines as size of farm increases, but there 
is wide variation between farms, arising from a variety of causes. 

Size of labor force reported on these farms is 110t closely related 
to size of business. In this area, workers on two- and three-man 
farms accomplished less work perman than ,vorkers on either one
or four-man units. apparently as a result of less than full utiliza
tion of family labor. 

The observation is often made that most farm jobs can be more 
efficiently done with a crew of b.vo men or more; but a job analysis 
of selected enterprises indicates that out of 45 operational jobs 
analyzed, all but it can be efficiently ]landlec1 by one man or by a 
man and a boy. 

From the standpoint of reasonably efficient utilization of machin
ery and equipment, a corll-livestock farm in this area should have a 
minimum of about 200 acres. This farm could be operated with a 
two-plow tractor and would utilize the time of one man, with inci
dental family help. vVith a three-plow tractor the farm should 
have about 220 acres. An efficient two-man, two-tractor farm 
should have about 440 acres. 

Per acre investment in machinery and machine-operating costs 
per acre decline with increasing size of farm in this area. Al
though the rate of decline in costs is high with smaller acreages, a 
full-sized family-operated farm is large enough to permit reason
ably efficient utilization of equipment. Decreases in machinery 
costs per acre become relatively insignificant for corn-livestock 
farms larger than a hvo-man unit. 

Under the conditions assumed in this study, returns to labor and 
management pel' hour could be e.,.xpected to be considerably greater 
on a carefully planned two-man, two-tractor unit of 440 acres than 
on an equally well-organized one-man, one-tractor farm of 200 
acres. Further increases in size of farm would give still larger 
returns per hour, but the increase would be at a much lower rate. 
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These increases could be expected only if managerial skill increased 
in proportion with size of farm. Therefore, they do not reflect the 
returns that managers of a.ve1'age capacity might expect from an 
increase in size of business, 

These increases in hypothetical returns from labor and manage
ment result principally from the reduction in number of farm op
erators. Increased returns arising from more productive use of 
buildings, machinery, and equipment, are rather small. If man
agement were considered to be a cost that increased directly with 
size of business, estimated unit costs of production would be only 
5 percent lower on a 1,760 acre farm than on a comparable 200
acre unit. 

Under conditions of drought or low prices, declines in net returns 
can be expected to be greater on small than on large farms so long 
as investment per acre, and operating costs per acre, are lower on 
the larger farms. However, a smaller proportion of total costs 
must be met with cash on small farms. 

It seems probable that, with respect to corn-livestock farms, sav
ings that could be made in costs of production by expanding the 
size of farm might not be so large as the possible reductions in cost 
on moderate-sized units from reorganizing existing farming sys
tems and practices. This question is only briefly considered in 
this bulletin. 
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APPENDIX 

• 	 MISCELLANEOUS 'fAIlLES 

TABLE 22.-Nurnbel' (mel pe1'Centage of !a?'1ns ?'ep01·ting slJecijiecl 
ente1'p1'ises by size of fa?'??'L, CUl1'Ling C01tnty, Neb?'., 1942 

~'arms reporting, hy size of farms in urres 
Enterprise Less 	 380 and 

thun 100 	 100-139 140-179 180-259 260-379 over All farms 

No. Prl. No. Pd. iVa. Pri. No. Pel. No. Pd. No. Pel. No. Pri. 
Corn .............................. 13 ]00 10 100 41 100 27 100 14 100 6 100 111 100 

Oat.. and harley.......... 10 77 9 90 41 100 26 96 1:1 93 6 100 105 !Hj

Feeder cattl!!. ............. 10 77 9 90 25 61 22 81 1:1 93 4 67 8:1 75 

Sow ............................... 9 69 9 !)O 38 !l:l 25 9:1 11 79 4 67 93 8·1 

Feeder cattle and 


80W8..... ~.......................... 7 54 8 80 25 61 21 78 11 79 3 50 76 68 

Neither feeder cattle 

nor 80"""·8.___..........._ 1 8 0 0 2 Ii 1 .j 1 7 1 17 6 Ii 

Milk cows .................... 13 100 10 100 41 100 27 100 13 93 6 100 110 99 

Paul try........................ 13 100 10 100 40 98 27 100 13 !J:.l 5 83 108 97 


Total Illrm~ in 
8ample .......... 13 IOO 10 100 41 100 27 100 14 100 6 100 111 100 

• 
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TABLE 23.-Estimated machine hours per ctcre by size of machine, 
northeaste1'1L Nebraska 

Estimated 
Implement Size hours per 

acre l 

---------------1-------------
Plow, moldboard ............................... . 


Do............................•..................... 

Do........,..., ................... " ............... . 


Disk, single ......................................... . 

Do.._ ....................................... , .... . 

Do................................................. . 


Lister ................................................... . 

Do..._.................................... , ..... . 

Do............................................. ,.,. 


Cultivator, listed corn .................... . 

Do............................................... . 

Do..........................................,., .... 


Drill ................................................ , ... . 

Do .............................................. .. 


Mow~~::.~~:::::::::::::::::::::::· ::::::::::......... . 

Side delivery rake .............. . 

Combine ...................... . 


Do .................................. .. 

Do ................................. .. 


Roller and packer.. ............. .. 

Do........................... , ...,... . 

Do........... , ..................... . 


Ha.row, spike ................................ " 

Do................................ , ............... . 

Do .......................................... . 


Stalk cutter....................................... . 

Corn picker ................................... .. 


. Do................ , .............................. . 

Pick-up baler ...................................... .. 


1-16-inch...... 2.40 

2-14-inch...... 1.50 

3-14-inch...... .97 

10-fooL...... . .38 

15-foot ....... .. .24 

18-foot ......... . .20 

2-row ......... . .60 

3-row ........ . 042 

4-row ....... . .30 

2-row ........ .. .60 

3-row ........ .. 046 

4-row ....... . .30 

8-foot ......... . .53 


10-foot ....... . 040 

12-foot ......... . .34 

7-foot ....... . .52 


12-foot ........ . 048 

4-foot '" 1.20 

5-foot ......... . .86 

6-foot... ..... . .76 


lO-foot ....... . 040 

15-foot ......... , .29 

18-foot ...... . .23 

16-fooL..... , .26 

20-foot ......... . .23 

2'1..foot ...... . .20 

3-row ........ .. .26 

I-row ......... . 1.50 

2-row ......... . .86 


Automatic._. 3 048 

Haulin~ and stacking bales ..................................... . 3 048 
Elevating corn, wagon to crib, 20.. 

foot including elevator, wagon 
lift4 ................................................... . 
 .12


Elevating corn, wagon to crib, in
side cup elevator, wagon lift4 ...... ,,, ................. . .06


Spreading manure, J. spreader, 

hand load, hours, per T.5............................ , .64 


Do...................................................... , .. , ........ __ .. 1.03

Spreading manure, 1 spreader, and 

loader, hours, per T." .................... . 040
Spreading manure, 2 spreaders, 

and loader, hours, per T.".................................. . .25 


Assumed 

Tractor Size 
dbhp crew 

12-15 1 

16-20 1 

21-30 1 

12-15 1 

16-20 1 

21-30 1 


216-20 1 

21-30 1 

26-30 1 

12-30 1 

21-30 1 

21-30 1 

12-15 1 

16-20 1 

21-30 1 

12-30 1 

12-30 1 

12-15 1 

16-20 1 

21-30 1 

12-15 1 

16-20 1 

21-30 1 

12-15 1 

16-20 1 

21-30 1 

12-30 1 

16-20 1 

21-30 1 

16-30 1 


3 


1 


1 


2 

1 


1 


2 


1 Data derived from various sources including Nebr. Agr. Expt. Sta. Buls. 
289 (4),324 (31) and 366 (SO). 

With 12-15 dbhp tractor assume 0.70 hour; with 21-30 dbhp, 0.53 hour. 
• Per cutting, assuming 1 ton per acre. 

' Hours per 50-bushel load. Nebr. Agr. Expt. Sta. Bul. 289 (5) and mis

cellaneous sources. 
• Estimated assuming one load equals Ph tOllS manure. 

• 


• 


• 
2 
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TABLE 24,-App1'oximate cost new, yeC('1'S of life, depreciation, and 

1'epai1's of fann eq~tipment, n01'theaste1'n Nebmslca, 1935-39 1 


• Annual Annual repair depreciation
Extent

Item Cost of Percent- Percentnew life age Amount age Amountof new of new 
cost cost -.------- --.~-

Dollars Years Percent Dollars Percent Dollars
Tractor, 11-15 dbhp on 


rubber ............................. 700 13 6.9 48.30 (2) 
 .- "'-"'"Tractor, 16-20 dbhp on 
rubber .............................. 1,100 13 6.9 (2)75.90 .... -.......


Tractor, 21-25 dbhp on 

rubber ............................. 
 1,300 13 6.9 89.70 (2) .. ......... -..
~-

Plow, 1-16-inch bottom, 

power lift ....................... 90 16 5.6 5.04 3.0 
 2.70

Plow, 2-14-inch bottom, 

power lift ........................ 110 16 5.6 6.16 3.0 
 3.30

Plow, 3-14-inch bottom, 

power lift ..._................. 165 16 5.6 9.24 
 3.0 4.95

Disk, singl~, 18-inch disks: 

IO-foot with scraper ... 90 18 5.0 4.50 1.5 . 1.35

IS-foot with scraper .... 155 18 5.0 7.75 1.5 2.32

16-foot with scraper ... 175 18 5.0 8.75 1.5 
 2.62 

Corn planter, 2-row ........... 100 18 5.0 5.00 1.0 
 1.00
Corn planter, 4-row ........ 215 18 5.0 10.75 1.0

Lister, 2-row .................... 138 15 6.0 8.28


• 
2.15 

1.0 1.38
Cultivator, 2-row .... . 115 18 5.0 5.75 1.7 2.16

Cultivator, 2-row fert. 

.~-

attachment.................... 50 18 5.0 2.50 1.7 .85

Cultivator, 4-row ........... 250 18 5.0 12.50 1.7 3.85

Cultivator, 4-row fert. 


attachment..................... 100 18 5.0 5.00 1.7 
 1.70 

Drills with alfalfa attach
ment: 


8-foot power lift...... 235 22 4.1 9.64 .3 .70

10-foot power lift... .... 270 22 4.1 11.07 .3 .81

12-foot power lift ....... 310 22 4.1 12.71 .3 .93


Mower, 7-foot cut, light. 110 18 5.0 5.50 2.0 2.20

Mower, 7-foot cut, heavy .. 145 18 5.0 7.25 2.0 
 2.90
Side delivery rake, on steel 130 21 4.3 5.59 1.5 
 1.95
Pick-up baler, automatic ... 1,460 10 9.0 131.40 (2) ......... --~- ..... 


Combine, with grain tank, 

4-foot.. ............................. 490 10 9.0 44.10 1.7 8.33


Combine, with grain tank, 

5-foot ....... _ ..................... 600 10 9.0 54.00 1.7 10.20


Combine, with grain tank, 

6-foot ............................... 780 10 9.0 70.20 1.7 
 13.26

Corn picker, I-row ............. 485 12 7.5 36.38 1.7

Corn picker, 2-row ............ 770 12 7.5 57.75


• 
8.24 

1.7 13.09
Manure spreader on 


rubber, 1 T ............... 130 19 4.7 6.11 .5 .65

Manure spreader on 


rubber, lYz T .............. 205 19 4.7 9.64 .5 1.02

Tractor-drawn truck on 


rubber .............................. 125 18 5.0 6.25 .8 1.00 
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TABLE 24.-Approximate cost new, yea1'S of life, dem'eciation, (mel 
repairs of farm equipment, nM·theaste1'1~ Nebmska, 1935-39 ,_ 
Continued 

Annual Annual repair depreciation 
ExtentCostItem of Percent- Percentnew life age ageAmount Amountof new of new 

cost cost--_.-
Dollars Years Percent Dollars Percenl Dallars 

Wagon bed, combination .. 175 18 5.0 8.75 0.6 1.05 


Power loader ....................... 260 12 7.5 19.50 1.5 3.90 

Harrow, spike, including 

drawbar: 
I-section, 5-foot.....•.. 15 22 4.1 .62 .3 .04 

2-section, 10-foot ........ 40 22 4.1 1.64 .3 .12 

3-section, IS-Coot........ 60 22 4.1 2.46 .3 .18 

4-section, 20-foot.. ...... 80 22 4.1 3.28 .3 .24 


Single unit milker, with 

motor................................ 190 15 6.0 11.40 7.0 13.30 


Double unit milker, with 

motor ................................ 205 15 6.0 12.30 7.0 14.35 


Cream separator, 500 

pounds, eIectric. ............... 150 17 5.3 7.95 .7 1.05 


Cream separator. table. 
eIectric. ............................. 80 17 5.3 4.24 .7 .56 


Packer. 9-foot .................... 70 22 4.1 2.87 .6 .42 

Packer. 15-foot ................... 90 22 4.1 3.69 .6 .54 

Packer. 17-foot... ................. 110 22 4.1 4.51 .6 .66 

Packer, 19-fooL................. 130 22 4.1 5.33 .6 .78 

Stalk cutter. 3-row .............. 85 22 4.1 3.48 1.0 .85 

Truck. 1M ton.................... 1,200 13 6.9 82.80 (2) .R .. ........ 

Corn. and bale elevator.. .... 325 25 3.6 11.70 1.5 

~~ 

4.88 

Grain elevator .................... 275 25 3.6 9.90 1.5 4.12 

Hay chopper3...................... 525 10 9.0 47.25 ...-........ (1) 

BIower3 ................................ 200 10 9.0 18.00 .5 .90 

Auto (farm share, total 

~$1.200). ..... " ...................... 600 10 9.0 54.00 (2) .. ................ 

Truck, pick-up %' ton ........ 800 13 6.9 55.00 (2) .................... 

Hay rack (farm made):I ..... 25 ]2 7.5 1.88 .7 .18 

Grinder, hammer, 60 


bushels per hour .............. 140 16 5.6 7.88 9.0 12.60 


1 Equipment costs new estimated principally on basis of 1946 prices at Lin
coln, Nebr., adjusted to 1935-3U level. Years of life and Tepai1: cost estimated 
on basis of data contained in Iowa Research Bul. 323, (21), Kansas Agr. Expt. 
Sta. Bul. 45, (13), Nebraska Ag~·. Expt. Sta. Bul. 366 (90), et al. Deprecia
tion cost assumes 10 percent of new value remaining at end of life of machine. 

2 See data on costs per hour of use. 
I 
 Based largely on Hay Harvesting Methods (46). 
• Reported in above study at $0.15 pel' ton. 

• 


• 


• 
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• 	 TABLE 25.-V (w'ia,ble costs per hm(,1' f01' wheel-t'!Jpe t1'act01's used 
.400-.499 ho'l(,1'S 1Je1' yea?', no?'theaste1'n N ebmska L 

Cost per hour All variable costs 

Drawbar GreaEe 	 Perhorsepower 	 PerFuel2 and Repairs dbhphour3
oil 	 hour 

.~----....,....--- ---~---- ----------_.-
Range Al!Crayc Cents Gellis Cenls Cents Genis 

6-10.... . . .. 9.45 12.3 3.8 3.8 19.9 2.11 
11-20.......... 16.63 16.1 3.3 1.7 21.1 1.27 
21-25...................... .. 23.21 21.4 4.6 2.3 28.3 1.21 
26-30 ..................... . 26.85 24.0 5.4 2.7 32.1 1.20 

1 Adapted from Nebr. Agr. Expt. Sta. Bu!. 324 (.'il, table 10). Data based 
upon l'ecords kept by fal'mel's during a 12-month period beginning in the fall 
of 1037. 

, At $0.00 pel' gallon. 
• Hourly costs for one-plow tractors are estimated to be $0.20; for two-plow 

tractors, $0.23; and for three-plow tractors, $0.32 . 

TABLE 26.-Estinwted nnnual opemting costs for specified• machines, northeaste1'n Nebmslcn, 1.935-39 

! 

Machine I Unit Annual cost pel' unit 
_ ,,...,..____ H'~"~ __ , _~ ____ ... __,._~ ____ .~ ___ • __,._, _~_~ ~ .,.. ---. ___• 

Dollars 
Corn pickersl . j Acres 0.11 
Combines without motaI'I do .10 
Pickup hay baler-self-tying2 do . I .27 
Automobile or light pic:kup truck3 Miles .... .02H 

I Estimated from data in Nebr. Agr. Expt. Sta. Bu!. 366 (.,]0). 
, Estimated on basis of unpublished data from the Utah Agr. Expt. Sta. and 

other sources. Does not. include cost of bale ties which cost about 1 cent a 
bale or 25 cents a ton. 

• Based on data from U. S. Bureau of Agricultural Economics (51) . 

• 
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TABLE 27.-Avemge days (wailable fo?' field work, by periods, • 
n01,theaste?'1~ N ebmska 

I Total days Period 
in period 

J-;~~·1::'10~"'---·-·-·--'-~-·-···---I----1o-
11-20 .... .., 10 
21-31...... 11 

Feb. 1-·10 .. , 10 
11··20 ....... 10 
21-28 ...... 8 

Mar. 1-10 ........ 10 
11·20 ....... 10 
21-31. .' 11 

Apr. 

May 

.Tune 

1-10.... 
11-20. 
2130..,... 

1-10 ... -
11-20 
21-31., 

1-10 ... 
11·20 ...... 
21-30 ... 

I 
I 
i 

I 
I 
I, 

10 
10 
10 
10 
10 
11 
10 
]0 
10 

July 1-10 ....... 
11-20 .... Or .. 

21-31.. ... 

10 
]0 
11 

Aug. 

Sept. 

1-10 .... 
11-20... 
21-31.... 

1·10.. 
1120.... 

.. I
f 
I 
I 
I 

10 
10 
11 
10 
10 

21-30. JO 
Oct. 1-10 10 

11·20 10 
21·31 11 

Nov. 110 10 

Dec. 

1120 
21-30 
1-10 

I 10 
10 
10 

1l·20 ...... 
2131. 

TotaL.. .. -" 
I 

10 
11 

"c<_.... ~,_.__ , 
365! 

Average Average days 

precipitation available for 


inches! field work2 


0.41 	 8.5 
.26 9.0 
.26 10.0 
.27 9.0 
.25 9.0 
.36 6.5 
.39 8.5 
.46 8.0 
.67 8.5 
.63 8.0 
.95 7.0 

1.42 5.5 
1.64 5.5 
1.11 7.0 
1.18 8.0 
1.78 6.5 
2.24 5.5 
1.24 	 7.5 
.98 8.5 

1.18 8.0 
1.02 9.5 
1.38 7.0 
1.12 	 8.0 

.95 9.0 •
1.58 	 5.5 

.90 7.5 
1.14 	 7.0 

.59 7.5 

.53 8.0 

.54 9.0 

.31 9.0 

.57 7.5 

.39 8.5 

.28 9.0 

.24 9.0 

.42 9.5 
.. - -..~. 

29.66 284.5 

Summarized from daily 'weather records at West Point, Nebr., 1920-46 
inclusive, with 1928,1933,1939, and 1943 omitted. 

, Assuming O.G-inch precipitation l'esults in loss of one work day in July 
and adjusting time lost in other months in inverse proportion to changes in 
the rate of evaporation. 

• 
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• TABLE 28.-Fa1·1Jt 1J:l'ices in Nebms7ccL, selected pe1iods 

AverageCommodity l. Unit Average IAverage
1910-W 1923-422 1935-39:\ 

r---z:;---·l·---.- --- 
oilOf! I Dollars Dollars 


Corn..._.... _ ....... BusheL I 0.0;) I 0.64 0.65 

Wheat, alL. ........ .' do.. l .81 1 .88 .84 

Oats.......................... I·.. do.. 1. .36 I .35 .31 

Barley........... " .... ....do ..... 1 .46 .46
I 

Alfalfa hay (loose}....... Ton...... 1 9.97 8.65 

Clover and timothy hay ..... do .. i 8.30 

Wild hay............... 7.10 5.19 

Alfalfa seed ............ lpou(~od:. I .18 .19 

Sweet clover seed ....... .06 

Hogs, alL........................... j-ili~dr~d-I 7.15 2 8.23 


weight 
Butcher hogs, 200-220 pounds . do.. .\ 8.53 l 8.93 
Butcher hogs, 290-350 pounds do.. , 8.27 4 8.55 
Packing sows, 350-425 pounds .. do. t 7.59 4 7.93 
Beef cattle, alL.... ..... . ........... . ..... do. 7.34 
Fat steers, good-choice. do. 411.32 411.20 
Fat steers, common-medium .... do. ., 8.50 4 8.19 
Vealers, choice ..... do 4 9.02 4 8.63 
Veal calves .............. do 7.56 
Feeder steers, good choice .... .do 8.13 4 8.11l 

Feeder steers, common ......... do ... l 6.19 4 6.19 
Cows cull, 1,100 pounds. .do 5.90 
Sheep, alL.................... do 4.16 
Lambs, aIL............. do 8.54 
Fat lambs, choice ........ do '10.63 4 9.25• 

4 

Feeder lambs............ .. do. ., 9.70' 4 8.12 
Milk .cows................ Head 40.80 52.38 
Butterfat, aIL........ Pound. .23 .30 .26 
Milk, wholesale .. . Hundred- 1.69 

; weight 
Chickens ..... IPound .... .14 .13 
Eggs._ .. i Dozen.... .19 .20 .17 

! t ---_.--- 
1 Computed from Nebr. Agr. Expt. Sta. Res. Bul. 71 (1.4). 
2 Department Rural Economics, Dniv. of Nebr., unpublished data. 
3 Estimates, Bureau of Agricultural Economics, except as noted. 
• Omaha prices, unpublished data, Department Rural Economics, Dniv. of 

Nebr. In budgeting, prices of animals sold al'e reduced $0.40 l)er hundred
weight for freight and handling costs. Prices of feeders purchased are in
creased $0.20 per hundredweig-ht to allow for freight. 

• 
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TABLE 29.-P1·ices paid by la1'1ne1's 101' goods CLnd se1'vices 
~lsed in p1'od~lCtion, 1935-39 •

-----------------------~------------~---~-

Item Unit Cost 

Dtlllars 
Building materials and fencing (United States 

average):! 
2 by 4 inches, 16-feet, fir and pine." •...... M board feet .. 43.70 
Boards, rough ............. ,. .............................. . .. do ..... 42.1:'0 
Shiplap, pine...... .. . . .. ... . .......... , .... . do.. 40.60 
Siding, drop, pine and fir.... .... ... . .. do... 57.S0 
Flooring, yellow pine .... do .. 70.70 
Windows, barn, 4-light (9 by 12 inches) ..... Each.... 1.13 
Doors, Nos. 1 and 2, combined... .. ......... do. 4.27 
Shingles..."... ............ ............ . Square 5.19 
Roofing, composition. . ..................... . ..... do. 2.37 
Roofing, steel, galvanized ..._........ . .. . ...... . do.• 5.07 
Cement, Portland............ .............. ...... . ... 94-pound bag... .... .76 
Nails, Sd.. ............ . ..................... .. 100 pour.ds. 5.28 
Paint, mixed .............................. . Gallon ... 2.92 
Laths, 4S-inch.... .... ., . . . ............ .. Bunch of 50.... .46 
Wire screen, 12-mesh, 30 inches ............ . 100 feeL 7.50 
Brick, common.......... ... . .................. . . .. 1,000 ....... . 21.40 
Mineral fill insulation2........................... ..... 100 square feet. 3.50 
Building paper2 .......................... . Roll 500 square feeL. 1.25 
Sand and gravel2 .. ..... . ......... Cubic yard .. 1.00 
Lag screws, 5-inch2...................... .. 100 ... . 1.40 
Hinges, 12-in<:h2... . . .. . ... ........ Pair ... .. .50 
Barn door track sets2 .................... Each ... 5.00 
Barn and garage doors2 .................... . do.. 3.50 
Fence po~ts, steel, 84 inches . do ... .42 
Fence posts, wood, 4-inch diameter .. .. do. .26 
Poultry netting.. . .... ........ .... . Bale ... 5.02 
Barb wire, galvanized, 2-poinL.... . ... Spool, SO rods 3.40 
Gates, galvanized iron, 14 feet ..... . Eaeh .. 10.60 

Feeds and seeds (Nebraska average): 
Laying mash3... ..... .. ......... . 100 pounds 2.22 
Tankagea.. . ....... .... ... do. 2.86 
Hybrid seed corn4 .... Bushels 8.00 

Labor (Nebraska average)5 
Hired by the month, with board.. .. Month 23.71 
Hired by the month, without board .• do 33.72 
Hired by the day, with board . Day •. 1.2S 
Hired by the day, without board. . ... do 1.78 

1 Agricultural Statistics, 1946, pp. 549-50 except as indicated (55). 
• Estimated. 
• BAE, unpublished data. For 1935 includes only September - Decembet'j 

inclusive. 
• Estimated. Cost of other seeds assumed to b" 20 percent above avel'age 

farm price (table 28). 
• Compiled from U. S. Bureau of Agricultural Economics (52). 
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TABLE 30,-01'0]) yielcls, avemge 1910-41, O~m1-ing 001mty, 
Neb1", (md yields a.sS1l1necl 101' la1'1n budgets 1 

Cuming County 
Yield per 

Crop Unit Yield per Percentage planted acre 
harvested acreage (assumed) 

acre harvested 
---- -.,.-, .------~ ~-~-...~-----, --~- ...---.- ---
Corn ........... _. Bushel 32.9 298,4 439 

Oats, all_., do 30.8 892.4 .. - ".". 

Oats, grown alone do --, 
~,. 

534 
Oats, as nurse __ . _ do 523 
Barley.." .. ... 29.1 394.9 ii28 

.~- ~-. " 

~

• 
Alfalfa hay. ITondo 2.7 ... 2.7 . --I

! 

1 Compiled from Nebraska Agricultural Statistics (35). 

, For all purposes. 

, Does not .include some. of acreage cut green. 

• Historical yield increased by 20 percent to allow for influence of hybrid 

seed. 
• Pounds nl straw produced are assumed to be equal to yield of grain in 

pounds. 

• 
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TABLE 31.-Approximate jeecl1·equi1·ements. 
n01·theastern N ebmslca 

,~---..,- '-- -
Feed per animal 

Feed-
Class. of livestock ing Production Corn or Com

period corn men'ial Alfalfa Pasture,
equiva- supple- hay native 

lent ment 
.--,..~ ....,-.....-,.-..,....-~ 

Dalls Un'it nus/wls POlmds Tons AcresFattening yearling 
steer! 150 350 pounds ......... 44 ... -.. , .. 0.5 ... ......~~ ~ ~Fattening 2-year
old steer2 125 300 pounds ........... 40 ....... ...... .5

BulL......................... 365 
 13 ............. 2.0 2.0

Beef cow.......... 365 400:p·;u~d·~~~ri··:: .... 2.0 2.0
A~ • .... ~_•••

Milk cow.........:::::::: 365 160 pounds 
 18 2.0 1.5~ •.. « .- •• ~* 

butterCat3 
CalvesJ•••••••••••••..•••.••. 365 275-pound gain ..... 8 .. , ... , ..--~ .. .7 1.0Brood sow and one 

litterS 200 1,340-pound pigs,G 107 385 '.5 ......w .......


100 pound on Acre 
sow 

Boar.......... 150 pounds 75
... - 10 ..~ ........ ..-....... -.~.
100-hen flock, in- 365 1,200 dozen eggs, 
~ ~. 

210 1,275 .3 
~ 

............
eluding chickens 750 pounds 

raisedS 
 meat 

I 
1 Initial weight 675 pounds. Adapted from Nebr. Agr. Expt. Sta. Bu!. 274 

(50). 
• Initial weight 830 pounds. Adapted from Nebr. Agr. Expt. Sta..Bu!. 274 

(50) • 
3 Exclusive of WllOlc milk fed to calf. 
• Carries calf through fil'St winter and to fall of next year, Adapted from 

Nebr. Agr. Expt. Sta. Bu!. 343 (49). 
• Estimated from unpublished data of the Nebraska Agricultural Experi

ment Station. 
S Based on 6 pigs saved, (long-time average) and 5.7 raised (1941-45 aver

age), pel' Jitter at 235 pounds (average weight, barrows and gilts marketed at 
Omaha 1937-41) and sow marketed at 335 pounds average weight. 

'In addition, one cutting (0.9 ton) of hay will be obtained. Nebr. Agr. 
Expt. Sta. Cir. '10, (26, 1,.29) indicates about 20 pigs can be pastured pet' acre 
of alfalfa with full-grain feeding. 

S On basis 250 unsexed chicks bought for replacements and meat, and 20 per
cent death loss. Cockerels assumed raised to average weight, 3,5 pounds. 

• 


• 
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TABLE 32.-App1·oximate work done in 8-h01W day by one man 

in [a1'm building const1'uction I 


• 


• 


• 


Skilled Farm 
labor labor2 

Job 	 Unit 

------------.-.------------- -'-'.-------
Set studding, joists, or rafters...... . ... __ .. Board feet .......... . 500 375 

Apply sheathing, shiplap, or matched lumber ....... do ................ . 500 375 

Apply 6-inch flooring... . ...... do....... . ...... . 350 262 

Apply shingles._............. .. .... Square .......... . 2.1 1.6 

Apply barn boards ......... '.. Board feeL•...... 1,000 750 

Fit and hang doors..................... Door .................. . 7 5 

Painting, smooth work............... ...... Square yards •. ,. 80 60 

Mix and place concrete for footings Cubic yards .•.. 4 3 


(three-man crew) 

Mix, place, and finish concrete for floors Square feet ...... . 360 270 


(two-man crew) 


I Adapted from data supplied by Dept. Agr. Engin., Univ. of Nebr~ and from 
U. 	S. Dept. Agr., Farmer's Bu!. 1772 (82). 

2 Assuming 75 percent of accomplishment of skilled labol·. 

TABLE 33.-Ap]J1'oximate flool' a1'eas t01' nnimals 'With 

access to outside Vat'ds I 


Animal 	 Floor area ._-- .-------
Square feel. 

Breeding cow, with or without calL ...... . 50 

Calf: feeder, stocker, or replacement heifer ........ 30 

Yearling: feeder, stocker, Or replacement heifer 40 

Fattening stock, averaging 750 pounds ...... 45 

Fattening stock, averaging 950 pounds .. 50 

Bull in pen._ ...._ 120 

Cow, in maternity pen. 110 

Calf, several in pen, '!a('h 20 


I 
 Adapted from S. J).lk. Agr. Expt. Sta. Bu!. 382, (47). 

Iu\lloH INl'lfTS FOH LIVESTOCK El\'l'EHI'HISES 

Data for labor input, based largely upon farm surveys, arc given 
in several studies of livestock enterprises. 

The average labor per year per milk cow reported in a study of 
the San Joaquin Valley (45) was 122 hours for herds averaging 
14.2 cows, 102 for herds averaging 26.6 cows, 93 for herds aver
aging 40.1 cows, and 84 for herds averaging 57.8 cows. A Nevada 
study (56) reported an average chol:e time for a 10-cow herd of 
148 hours per cow. 'With an increase in size of herd, average 
hours of labor per cow decreasecl1.6 hours for each additional cow. 

Studies of the poultry enterprise show similar relationships, In 

an Oregon study, (44) farms with flocks averaging 228 hens re

ported 4.8 man hours of work per hen; with flocks averaging 450 

hens, 3.6 hours were reported; for flocks averaging 718 hens, 3.1 

hours; flocks averaging 1,026 hens, 2.8 hours; and the largest 

flocks, averaging 1,587 hens, reported 2.7 hours. 
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Tl1e relationship between size of cattle herd and production ex
penses, as reported in an Iowa study, is shown in table 34 (24). 
Feed, labor, equipment, and miscellaneous costs all tended to de
cline as size of enterprise increased; but farms in the sample rep
resented five distinct types of cattle enterprise, and types were 
correlated with size of enterprise. Small herds tended to be 
predominately dairy and dual-purpose types; larger herds often 
included a number of feeder cattle. 

TABLE 34.-In/luence of size of herd on expenses 1Je1' head of 
cattle, Iowa County, Iowa, 1925-27 1 

Size of herd 
animal 
units _. 

Farms Feed Labor Interest 
Build!ngs, 

eqmp
ment, 

and lots 

Miscel
laneous 

Total 
expense 

1-9.~.................. 
Number 

17 
Dollars 
57.38 

Dollars 
22.'12 

Dollars 
4.86 

Dollars 
15.06 

Do/lars 
13.61 

Dollars 
113.32 

10-19 ................ " 11 47.85 19.61 5.14 8.01 10.22 90.84 
20-29 .................... 9 48.31 11.75 5.17 4.94 6.40 76.57 
30-39 ................. 8 39.40 11.45 4.56 4.17 5.74 65.32 
40-49..._ .......... 5 37.02 10.76 5.05 4.06 5.67 62.54 

1 Iowa Agl'. Expt. Sta. Bul. 270 (23, 1J. :224). 

TABLE 35.-ReZation between numbe1' of c(~ttle feel ancllabor w:;ecl, 
full feeding f01' 80 days, Chase and Lyon Counties, Kans., 1940 I 

Number of head Average Farms, Mlln hours ~er animal for time 
per farm number head number handled (!:O days, average) 

t-lO..._.. 7 3 ]4.5 
11-20...".. .. .. . 16 I 9 8.4 
21-30 ...................... . 6 8.028 II31-50 ......... . 39 13 4.0 
51-100 .. 84 10 3.7 
lOl-up '. 256 I 8 2.5 

t Kans. Agr. Expt. Sta./ Agr. Eeon. Rept. Number 10, (10, p. 11). 

A Kansas study reports the labor used in fattening cattle on full 
feed in relation to numbers fed (table 35) (12). 

According to an Iowa study of the hog enterprise, 5 sows re
quired about 1 hour of labor per day, 15 were cared for in a little 
less than 2 hours per day, and 25 required about 2.5 hours (22, 
p. 187). But it is noted in the study that a greater proportion of 
small herds farrowed two litters a year. 

An Illinois study covering the years from 1913 to 1922 reported 
the relationship shown in table 36, between pounds of pork pro
eluced annually and Jabot· required (6).

A. Colorado study shows relationships between size of lamb
feeding enterprise and man-and-horse labor used (table 37) (5). 
These data do not indicate any pronounced tendency for labor 
requirements to vary with size of enterprise. In this area, lambs 

• 


• 


• 
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are usually hand fed, and are separated into pens of a few hundred 
lambs each. It is probable that increasing the number of pens 

• 


• 


• 


would not greatly reduce the work required per head; and, as is 
pointed out, the larger enterprises required more travel because 
of the larger area covered by feed lots. 

These summaries of available research findings concerning labor 
and size of enterprise indicate the unsatisfactory nature of much 
of the available data on labor requirements for livestock if they 
are to be used in a study of economies of scale. 

TABLE 36.-Relcttion of size of hog enter'prise to lab01'1'equi1'ed, 
Illinois, 1913-221 

Amount of Number Man hours Horse hours 
pork produced of per 100 pounds per 100 pounds 

annually records pork produced pork produced 
-.---.-----.---------------1------
Under 15,000 pounds .... . 13 3.91 0.659 
15,000-25,000 pounds __......... " ..•...... 29 2.50 .614 
25,000-35,000 pounds._..... .... ........ .. . 20 2.117 .501 
35,000 pounds and over...... ......... 20 2.03 .454 

'm. Agr. Expt. Sta. Bul. 301, ({j). 

TABLE 37.-Relation between mtmber' of ICL1nbs fed cmdZCLbol' ~lsed 
per' day 1Je?' 1,000 lambs 1 

Hours per day perNumber AverageLambs fed, 1,000 lambs of numbernumber farms head 
Man Horse ---- .- '-' 

·.4...... • .~+ .. + .,"300-700.. 7 581 7.42 5.29 
701-1,000 . 12 949 6.62 6.14

-.-~ 

1,001-1,500... ..... . , .. ., 19 1,330 8.14 6.16 
1,501-1,900" .. ,. ... . . 11 1,681 7.17 6.65 
1,901-2,300 ..... ' .. 10 2,073 6.13 6.49 
2,301-2,800,. 6 2,507 6.46 6.50 
2,801 and over......... 3 4,419 4.99 6.74 

1 Colo. Agr. Expt. Sta. Bul. 394, (5, p. 42). 

The Iowa hog study showed that a higher proportion of farmers 
with a small number of sows produced two litters a year, and in 
the Iowa study of the cattle enterprise, the nature of the enterprise 
changed with changes in size of farm. 

The Kansas data on cattle feeding are given for the average 
length of feeding period, 80 days, but they do not indicate whether 
length of the feeding period was correlated with size of herd. 
Also, it is shown (10, p. 10) that different classes of livestock fed 
required different amounts of labor, per day and per 100 pounds 
of gain, but no information is given as to possible correlation 
between class of livestock fed and size of enterprise. If the re
ported man-hours per animal are multiplied by the number of ani
mals it will be seen that some of the groups of larger size required 
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less total labor than the smaller ones. This situation probably 
arises from differences in methods and equipment. Relationships 
of this kind frequently are found in survey data, adding to the 
hazards of using unadjusted survey results in budgeting. 

The data given in table 36 seem to indicate that although the 
general tendency was for labor requirements to decrease with in
creasing size of enterprise, the farms producing between 25,000 
and 35,000 pounds of pork required somewhat more man hours 
per pound of pork produced than was required for smaller or 
larger herds. The reason for this is not clearly explained in the 
study. 

Livestock labor requirements used in the budgets in this bulletin 
are adapted from the above sources for all enterprises except hogs. 
Labor requirements for hogs are based upon data developed from 
a time and motion study (43, 1J]). 549-555}. Assumed labor re
quirements for major enterprises are given in tables 38 to 40. 
Table 41 furnishes information on monthly distribution of labor 
on livestock. 

Labor requirements for minor enterprises are taken from vari
ous sources and are assumed to be 162 hours a year for each milk 
cow and 225 hours for 100 hens and replacements. 

TABLE 38.-Estirnated cmnual ct1lwunt of Zctbo?' 'Used 1Jer head 
in beef he?'ds, by s'ize of he1'Cl I 

Size of herd, cows Hours per cow 
per year Size of herd, cows Hours per cow 

per year 

5 ..................................... . 50 19............................... . 26 
6 ..................................... . 48 20 _.............................. . 25 
7 ..................................... . 46 22..... . 24 
8 .................. " ................. . 44 24.......................... . 23 
9 .................................... .. 42 2L................. . 22 

10 ................................... .. 40 28 ................................ . 21 
11. .................................. .. 38 30................................ 20 
12 .............................. , ..... 
13................................... . 

36 
34 

40 ............................. .. 
50................................ 

16 
15 

14................................... . 32 60 .............................. . 14 
15 ................................... . 30 70.......................... .. 13 
16 .................................... .. 29 80 ............................. .. 12 
17 ..................................... . 28 90 ............................ . 11 
18 .................................. . 27 100 ............................ . 10 

1 Derived from data in Ill. Agr. Expt, Sta, Bul. 329 (7), and Kalls. AgI', 
Expt. Sta., Agr, Econ. Rept. 10 (10), 
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• TABLE 39.-Estimated amount of labor used per head for feeder 

cattle during 150-day feeding period, by size of herd 1 


Hours per head Hours per head 
Number of head for feeding Number of head for feeding 

period2 period2 

10..................................... . 28 30 ................................ .. 13 

11.................................... .. 26 35 ................................. . 12 

12 .................................. .. 25 40 ................................. . 11 

13..................................... . 23 45 ................................. . 10 

14 .................................... .. 22 50 .............................. .. 9 

15..................................... . 21 55 ............................... . 9 

16 ..................................... . 20 60 ............................... . 8 

17...................................... 19 70 ................................ .. 8 

18...................................... 19 80 ............................... . 7 

19...................................... 18 90 ................................. . 7 

20..................................... . 17 100 .............................. .. 6 

21 .................................... .. 16 120 ................................. . 6 

22 ..................................... . 16 140 ................................. . 6 

23...................................... 15 160 .............................. .. 6 

24 .................................... .. 14 180 ............................... . 6 

25 ..................................... . 14 200 .............................. .. 5 


1 Derived from data in Kans. Agr. Expt. Sta. Agr. Econ. Rept. 10 (10). 
• Includes labor during l50-day feeding period, plus additional labor of ac

quiring and marketing feeders . 

• 

TABLE 40.-Estimated annual amount of labor used in 


hog production, by number of sows 1 


Hours per Hours per Size of enterprise Size of enterprisebreeding unit breeding unit number of sows number of sowsper year per year 

lL................................... . 39 14 ................................ .. Z2 

6 ..................................... . 36 15 .................................. .. 22 

7 .................................... .. 33 20 ................................. . 20 

8 ..................................... . 30 25.................................. 19 

9 .................................... .. 28 30 ................................. . 18 


10 ..................................... . 26 35 ................................... . 18 

II...................................... 25 40 ................................... . 17 

12 ..................................... . 24 45 ................................. . 17 

13 ..................................... . 23 50 ................................... . 17 


Developed from "time-study data" which have been adjusted upward by 25 

percent to allow for farm conditions (49, pp. 549-565) •


• 
j 



70 .TECHNICAL BULLETIN: 10:37, 'U. S.DEPT; OF AGRICUUTURE 

TABLE 41.-Percentage distribution of man labor required 
for livestock ente'rprises, by months 1 

~onths\' 
" 

Bogs Feetler 
c(lttle 

'" Beef 
, ~lerd 

Milk,' 
cows 

'Pouftty 

Percent Percent Percent Percent Percent 
January............. , .... " ......... 
February.............................. 
March .................................. 

5 
3 
5 

18 
17 
20 

12 
11 
13 

11 
10 
11 

5 
5 
7 

April .................................... 
May...................................... 
June ...................................... 

18 
14 
14 

3 15 
5 
3 

9 
5 
5 

20 
15 
10 

July...................................... 
August ............................... 
September .......................... 
October ........................ , ....... 
November ............................ 

6 
6 
9 

13 
4 

6 
18 

3 
3 
3 
8 

12 

5 
5 

10 
8 

10 

9 
9 
5 
5 
5 

December ............................ 3 18 12 11 5 

t Developed on the basis of data in Nebr. Agr. Ext. Service, Planning the 
farm and home (86) and other sources. 

ASSUMPTIONS AND DATA USED IN BUDGETS 
BUILDINGS AND EQUIPMENT 

It is assumed that each farm will have a barn that is adequate 
to provide space for both storage for hay produced on the farm 
arid shelter. for the cattle. With the type of cattle enterpr~se pre
viously described, barn costs per animal will decrease with increas
ing size of business, about as shown in table 42.12 These costs 
assume that only one dimension is varied. For small buildings, 
costs might be a little lower if other dimensions were used. The 
cost of providing feed bunks, corrals, hay racks, and wat~r tanks, 
would be about $4 ahead. 

At 1935-39 prices, the cost of materials and labor for construct
ing an A-type hog l:ouse would be about 20 dollars. Cost of fence, 
waterers, and self-feeders, would be about $7 per sow under the 
conditions assumed. 

The principal equipment assumed to be needed for the poultry 
enterprise is a combination brooder and laying house. At 1935-39 
prices, the cost of constructing a 16- by 50-foot house, adequate 
for about 200 hens, would be about $800. Construction of roosts, 
nesta, feeders, and a poultry run would be approximately $50. As 
the dairy enterprise is only for home use, no special buildings OJ: 
equipment are assumed to be needed. One granary with central 
driveway is assumed with capacity for 3,500 bushels of corn and 
2,000 bushels for small grain. Small-grain space is divided into 
4 bins and can also be u!;!ed for mbced or ground feeds. The ,cost 
of constructing su'ch a gramiry" 27 ·bY 32 feet, would .be~bout 
$1,300 at 1935-39 prices. For larger farms, additional storage 
space is assumed to be provided in shed-type cribs. 

12 Building costs for types of farm buildings frequently found in northeast
ern Nebraska were calculated on the basis of bills of materials specified in 
farm-building plans distributed by the Nebraska Agricultural Extension Ser
vice, and labor requirements shown in table 32. Building space requirements 
for livestock are shown in table 33. 
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TABLE 42.-Approximate cost of building different sizes of cattle 
barns at 1935-39 prices, northeastern Nebraska 

• 


• 


• 


Capacity of bam Construction Cost per 
Size of bam cost, labor and square foot 

(feet) Cattle Baled hay materia1s3 of space 

Headl Tons2 Dollars Dollars 
52 by 30...__............................. 32 26 635 0.41 

52 by 40..._.._........................... 40 34 760 .37 

52 by 50.................................... 52 43 890 .34 

52 by 60.................................... 63 52 1,015 .32 

52 by 70.................................... 72 60 1,140 .31 

52 by 80.................................... 80 69 1,265 .30 


1 At 35 square feet per head. 
• At 210 cubic feet per ton. 
I Barn is central storage type with gable roof, post and girt construction, 

dirt floor. 

A combination shop and garage, 24 feet by 30 feet, constructed 
of lumber with a concrete floor would cost approximately $475, at 
1935-39 prices. 

The average value of farm dwellings as reported by Nebraska 
keepers of home accounts was $1,659 for the period 1935-39. The 
average value of dwellings reported in account books from 1929 to 
1946 was $1,714. These values are based on cost new minus de
preciation. In the budgets, a value of $1,700 is assumed for the 
dwelling on all sizes of farms. 

OPERATO'it AND FAMILY LABOR 

For the budgets, it is assumed that the operator will spend up 
to 24 days a month at farm work. For all except the large-scale 
farm it is assumed that he will put in not to exceed 12 hours a day 
from April 1 to December 10, and not to exceed 10 hours during 
the remainder of the year. This provides a maximum of 3,264 
hours of labor during the year. Actually, work is not available 
on the two smaller farms to utilize all his time; he would put in 
2,740 hours on the two-plow and 2,713 hours on the three-plow 
farm. On the large-scale farm it is assumed that half as much 
time will be available for work in the field because of the increased 
time required for management. It is assumed that on all farms 
family labor will be available equivalent to the time of half a man 
during June, July, and August, and equivalent to 3 hours a day in 
24 days of the month during the remainder of the year. 
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