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FOREWORD 

The Department of Agricultural Economics in its long study of 
landlord-tenant relationships has in recent years been impressed with 
the increasing frequency with which unsatisfactory landlord-tenant 
lease arrangements have been associated with a farm unit of rather 
meager gross productive power. The farm was either too small in 
acres or too low in productivity, or both, to provide more than meager 
returns to the two parties, even when the product was divided with 
justice to both. 

The serious depletion of productivity of farm units, frequently 
unrevealed by acre yield reports has, therefore, been under serious 
suspicion as the cause of much of this dissatisfaction. The present 
study is preliminary to a more comprehensive study of this increasing
ly serious problem, which is fundamentally a question of \vhat is 
happening to land values and living· standards on our farm units of 
limited and constantly decreasing gross productivity. It is felt that 
this study not only contains important information dealing with this 
problem, but in addition contains valuable suggestions as to methods 
of attack. 

0. R. JOHNSON, 

Cha.innan, Department of 
Agricult1wa l E conornics. 
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Relationship of Productivity of Farm 
Units and Their Ability to Pay Rent 

BROWN RAWLINGS, JR."-' AND 0. R. JOHNSON 

INTRODUCTION 

Farming· in the United States in the past has been largely the opera
tion of a single farming unit by a farm family. In most farming sec
tions of the country most of the farming has been done on the so-called 
"family farm." In this arrangement the farm is usually the sole 
source of income and must provide the family with a living and pay 
the costs of production such as cash operating costs, interest, taxes, 
and other fixed expenses. It is obvious, of course, that a farm unit 
must exceed a certain minimum size and a certain level of productivity 
if it is to provide a living for the farm family and pay the cash costs 
of production. The problem of securing a farm of adequate size and 
productivity is one which has always been present. To-day the prob
lem is far more complicated than it was before the extensive develop
ment of commercial farming. In the period in which farming was 
primarily a matter of producing food and clothing for home con
sumption, the problem of securing an adequate farming unit was 
primarily a matter of obtaining a gross production large enough to 
provide for the needs of the family. The amount of cash outlay for 
operating expense was not large. The capital invested was usually 
rather modest and the charges for interest, taxes, and other fixed 
charges were in turn relatively small. With the development of com
mercial farming in which products are grown for sale, the cash costs 
of production which must be met are much larger than under the sys
tem where few products were produced for sale. This increase in the 
importance of cash costs makes necessary a more critical and careful 
study of the factors involved in order to be able to say what size and 
productivity of farm will be adequate. 

In addition to the change from a self-sufficing to a commercial 
system of farming, there has been another great change in farming 
organization which introduces new problems with relation to the 
adequacy of the farming unit to provide a living and cash costs of 
production. The change referred to is the large and continuous in
crease in the proportion of farms operated by tenants. The amount 
and rate of this increase is shown in Table 1. This increase in tenancy 
has introduced another consideration into the problem of what con
stitutes an adequate farming unit by raising the question of the kind 

*Graduate Assistant in Agricultural Economics. 
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of unit capable of supporting a tenant with an adequate standard of 
living and returning the landlord a rent. It is possible to conceive 
of a situation in which a given farming unit is adequate from the 
standpoint of an owner operator but is not adequate from the stand
point of a landlord. For instance, we might have a unit which has 
just enough physical production to supply an adequate living and pay 
the necessary variable and :fixed expenses but gives no net return to 

TABLE 1.-PERCENTAGE OF FARMS OPERATED BY TENANTS I N THE 
UNITED STATES* 

Total Number Total Number Percent 
Year of Farmers of Tenants T enants 
1SSO 4,008,907 1,024,601 25.6 
1890 4,564,641 1,294,913 28.4 
1900 5,737,372 2,024,964 35.3 
1910 6,301,502 2,354,676 37.0 
1920 6,448,343 2,454,804 38.1 
1925 6,371,640 2,460,608 38.6 
1930 6,288,648 2,664,365 42.4 
1935 6,812,350 2,865,755 42.1 

*United States Census, 1935. 

the landlord. Such a unit would be adequate from an owner-opera
tor standpoint but inadequate for a landlord since there would be 
no net return to the landlord for rent. There would be no incentive 
for anyone to own this farm unless he operated it himself. It is the 
purpose of this study to make some determination of the size and 
productivity of farming unit necessary to make a net return to the 
landlord in various sections of Missouri, as well as the r elationship of 
other factors to the size and productivity required. 

The literature on this subject is extremely meager. No study could 
be found which attacked the problem directly. There is a long list 
of farm management studies which indicate that the larger size farm 
and the farm of better quality produce a larger labor income. . Of 
course, such a study only confirms the statement that size and produc
tivity are the two most important factors. Various land use planning 
studies also recognize the fact that certain farm units are not capable 
of paying costs and supporting an acceptable standard of living. No 
study could be found, however, which considered the problem of ade
quacy of farm unit from the landlord 's standpoint. There is recog
nition of the existence of the problem by Bizzell when he states that 
the exacting of a rent in excess of the true economic rent is the "es
sence of the economic problem of farm tenancy.' '1 The importance 
to the landlord of knowing what is the t rue economic rent is noted by 
Rogers as follows : '' It is the business of a landowner to learn what 
rent land will bear, how to adjust it to the market, and it is no excuse 
to allege that foolish tenants have offered him rents they could not 
possibly pay.' '2 The literature on minor points of the study such as 

1Bizzell, Farm Tenantry ;,. the Ullited States. p. 94. 
•Rogers, The Eco1>omic Interp>·etation of History. p. 173. 
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living standards and the distribution of costs will be referred to when 
these subjects are discussed. 

In determining what constitutes an adequate unit for a landlord, 
size and productivity are evidently the independent factors. The 
various costs such as operating expenses, taxes, interest, and other 
fixed charges are dependent on the acreage and quality of land in
volved. The production required to supply the living of the operator 
would be a constant for a given locality. Since the costs of produc
tion at the various acreage and productivity levels should theoretically 
be different, it would seem that the best method of approach would be 
to measure costs at these various levels and deduct costs from gross 
production in order to determine what is left for operator's living and 
rent. If it is desired to determine the acreage required to be ade
quate at a given level of productivity, it is necessary to hold pro
ductivity constant while the effect of acreage is measured. The same 
would hold true if the objective is to measure the effect of quality of 
land. It would be necessary to hold acreage constant to determine the 
effect of quality of land. In this study an attempt will be made to 
measure the effect of each variable while holding the other constant. 
When it is stated that the adequacy of the unit depends on the size 
of farm and the quality of the land the term size is assumed to be 
synonomous with total acreage. Obviously the effective size of a 
farm unit is a resultant of both acreage and productivity. A farm of 
100 acres producing 20 units per acre is obviously a larger enterprise 
than a farm of 100 acres producing 10 units per acre. For the pur
pose of this study, however, the term size will be used with reference 
to the spatial extent of the farm unit. The term productivity will 
refer to gross production per acre since the net productivity will vary · 
for different sizes of farms due to differences in costs. 

The problem of determining the return left for the landlord after 
living and production costs are paid is very closely related to many 
other general problems concerned with tenancy and the renting of 
agricultural land. The contribution of the landlord and tenant and 
the consequent division of the product is one of the problems arising 
in the renting of land.3 If it 'vere possible to determine for a given 
area the usual costs of production, the living required for the farm 
family, and the gross production for farms of a constant size but of 
varying productivity, the amount of return which the landlord could 
expect to receive could be calculated. 

Rents of agricultural land follow the same general pattern of other 
types of rents in that they tend to be rather rigid in amount and de
pendent to quite a large extent on custom and tradition. Within a 

3}ohnson, The Farm Tenant and His Renti>tg Problems, Missouri Agricultural Experiment 
Station Bulletin 315, 
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given locality the amounts of rent paid for lands of different produc
tivity do not generally vary as much as productivity. 4 If the land
lord's return were calculated as indicated above and compared with 
the usual rent paid in the community, the relationship between the 
two problems should be evident. The results of study of the landlord's 
return from the standpoint of input of both landlord and tenant 
should giYe a more concrete idea of the amounts by which rents 
should vary if they are to approximate input ratios. 

The size of farm has an effect somewhat different from that of 
productiYity on the amount of rent which can be paid over a period 
of time. Before the landlord can receive anything as a result of the 
contribution of the land, it is necessary that the operator and his 
family be provided with a living and that the out-of-pocket costs of 
production be paid. Regardless of how small the farming unit may 
be, the farmer must live and the cash costs of production must be 
paid before the landlord can expect a rent. The leasing agreement 
may make adequate correction, in the amount of rent paid, for the 
variation in quality of land, and yet may not be satisfactory simply 
because the farming unit is too small to afford a rent. This need not 
mean, of course, that the land is necessarily submarginal. It does 
mean, however, that the farming unit, at its present size, is not able to 
provide a living for the operator, pay cash expenses, and have left 
an excess for rent and is, therefore, a submarginal unit. Thus the 
study of the effect of size and productivity on adequacy of the farm
ing unit is also closely connected with the general problem of satis
factory leasing agreements. The importance of this phase of the 
problem to the landlord should be evident. If the landlord is to 
continuously secure a rent for his land it is necessary that he have it 
organized into units large enough to produce an excess above these 
basic requirements. 

For a short period of time he may be able to extract more than a 
justifiable rent. It may be possible to lower the tenant's standard 
of living and cause him to receive no return on his own capital, and 
even cause his capital to become exhausted through failure to al
low for depletion. Such a situation could prevail only for a limited 
period of time however. Eventually the tenant must receive a living 
comparable to that which he could receive in some other line of 
endeavor, or he will cease to operate the unit. The same is true of 
the return to his capital. Since the extraction of more than the rent 
which the farm unit is able to pay can be only temporary, and results 
in many of the difficulties and problems connected with the leasing of 
land, it is clearly advantageous to know what size of farm is necessary 

'Ibid. p. 12. 
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in a given locality in order to be able to pay a rent. The solution of 
this problem is of importance not only to landlords and tenants but 
to the entire society. If the problem of the size of farm necessary to 
pay a rent can be solved, it is equally important that the size of farm 
unit be adjusted to meet this requirement if we are to continue to 
have a large number of tenant operated farms. 

The decrease in gross productiYity of farms occasioned by soil 
depletion is undoubtedly exerting a tendency for a steady decrease in 
land values through its effect on economic rent. The consequent 
weakening of the capital structure of agriculture is one of the points 
of instability of the entire economic structure. Therefore, it is im
portant that farm owners and prospective farm owners make due 
allowance for this decrease in gross productivity in valuing agricul
tural land. The evaluation of the amount of this decrease is one of 
the more important aspects of the general problem of adequacy of 

farm unit. 
The method which will be used in this study to determine the size 

and the productivity of farm necessary to pay a rent will involve 
first, the selection of a minimum living requirement for the farm 
operator and his family. The gross physical production of the farm 
will then be measured and the minimum living requirement and the 
production costs, including operating costs, fixed costs, and interest, 
will be deducted from gross physical production to determine what is 
left for the landlord as rent. In order to issolate the effects of the 
variable being studied, a partial correlation will be used where it is 
practicable. Before these elements can be handled in this way it is of 
course necessary that they be reduced to a common denominator. It 
would be impossible to measure living requirements in dollars and 
total production in physical units and use the resulting figures di
rectly. The common denominator chosen for this purpose is the feed 
unit which is simply a bushel of No. 2 yellow corn or its equivalent. 
All of the crop production of the farm is converted into these units by 
means of appropriate scales of value. The value of living and produc
tion costs are first calculated in money values. These money values 

are then converted into terms of feed units by the use of a conversion 
rate established for the feed unit. 

The selection of the living requirement which the operator must have 
before anything is left for operating expense and rent is one of the 
most complex problems of the whole study. Since most farming is 
done by an operator and his family, it seems advisable to use a living 
standard which employs the family as the unit. The use of the family 
as a unit is also more in accord with most of the studies which have 
been made of living standards. Since all costs other than family 



8 MISSOURI AGRICULTURAL EXPERIMENT ST.ATION 

living are to be considered separately the living standard selected 

must contain only those items which are essential to maintain the 

health and decency of the farm family. It should not include any

thing for saving, payments on mortgages, or other principal payments. 

An attempt will be made to survey the literature on the subject of 

living standards, and, by noting the type of area and people to which 

the standards are applied, to select the standard which just barely 

meets the qualification of maintaining the health and decency of the 

farm family and at the same time is most nearly suitable for Missouri 

conditions. 
It is not only necessary to find the total cost of the living standard 

but also to know something of its composition, particularly with re

spect to the amount allotted to food. Since the farmer produces a 

large portion of the food used on the farm, a large portion of the 

value of food used is not cash cost. It is produced on the farm and 

is used directly or at least with only home processing. In figuring 

the minimum requirement for living, the feed unit cost of producing 

the farm family living furnished by the farm is used rather than the 

estimated total value at the farm. If the tot.al value of the living 

furnished by the farm were used, the effect would be to count what

ever difference there was between the cost of producing the living and 

its estimated value as a part of the minimum requirement. If this 

were done, the minimum requirement would contain an item which 

may be called profit, and which would not be necessary to maintain the 

health and decency of the farm family. 
The measurement of total production could be accomplished in 

several ways. The dollar value of all products produced might be 

taken as an indication of the output or production. Such a method 

would include the value of livestock and livestock products and would 

also be subject to error because of the changing price relationships 

between the different crops and livestock produced by the farm. It 

is only the amount of crop production which is pertinent in determ- · 

ining the rent a farm is capable of paying. It is the excess of produc

tion of the particular tract of land under consideration over the 

production of the tract which can just be cultivated which affords 

a rent. The fact that a particular tenant can by superior management 

of livestock secure a larger total return in dollars than a less efficient 

tenant, does not mean that the farming unit is any farther above 

the rent margin than if a less efficient tenant were farming the land. 

Therefore, it is the gross physical production of the land itself which 

we must measure. This could be done by finding the dollar value of 

the crops sold and adding to this figure the estimated value of crops 

sold through livestock. However, since it is gross physical production 
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in which we are interested, it was thought better to obtain this figure 
directly and convert the dollar values for cash expense of production 
and living into the physical units in finding the amount available for 
rent. 

The gross physical production is converted directly into feed units 
by using a carefully developed scale of feed unit values. Thus, the 
production of the farm can be expressed in one figure. The dollar 
value of all costs can likewise be converted into feed units. 

It is necessary to allocate the overhead expenses to crops according 
to the ratio of crop sales to livestock increases. By crop expenses and 
overhead is meant only those expenses which are normally met by 
the tenant. The next item of expense is interest on the tenant's 
operating capital. This capital is exclusive of livestock since live
stock is not to be considered directly. After allowing interest on the 
tenant's operating capital the necessary expense of the landlord is 
determined. This includes taxes, repairs and depreciation on im
provements, insurance on buildings, and other charges, which the 
landowner must bear. Interest on the improvement capital is then 
calculated as an additional amount which should be allowed. A charge 
for supervision based on the size of farm is also included. When all 
of these charges are deducted from total production, the remainder 
is a net rent. I£ a usable technique were available to permit a charge 
for soil depletion, the true economic rent of the farm unit could be 
derived. 

The method of determining the net rent of farms as outlined above 
is, of course, subject to some rather definite limitations. The idea 
of converting all crops and pasture to feed units would be more 
feasible only where most of the crops were feed crops or at least 
sometimes used as feed crops. It would be impracticable, for in
stance, to try to reduce the production of a farm producing mainly 
cotton or flax to feed units. 

The establishment of a minimum standard of living must by neces
sity be somewhat arbitrary. Even if it were possible to decide ac
curately at a given time and locality what sort of a standard was 
required to maintain health and decency the standard would prob
ably not be applicable to another locality or time. The charge ap
plied for management is not as definite as are some of the other 
charges. In this study no attempt is made to determine a charge 
for soil depletion. Such a cost does exist and should be deducted be
fore arriving at economic rent. These limitations are pointed out to 
emphasize the fact that the following results must be interpreted with 
these limitations in mind. The net rent figure for a particular farm 
may depart materially from the figure obtained by this method due 
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to a difference in the minimum li-ving requirement or to some other 
factor which is not measured. Therefore, its value is not to be judged 
by the application to a gi,·en farm, but rather to give the expected 
result if a large number of cases were taken. 

Up to this point only the effect of size and productivity on the abil
ity of a farm unit to pay rent at a given time has been considered. 
Experience has shown, however, that the productivity of a farm unit 
does not remain constant. .As the gross production of a farm unit 
declines over a period of years, costs of production must be reduced 
by an equal amount if the operator is to receive the same living and 
the landlord is to receive the same rent which he received before the 
decline in quality. This seldom occurs. The rents paid for land, how
ever, do not respond at all readily to declining productivity tend
encies such as those described above. The following quotation from 
Bizzell states this view. "We know that the principle that determines 
the amount of economic rent is a small influence determining the terms 
of a contract between landlord and tenant.' '5 If we are to determine 
what effect a decline in quality of land will have on the amount of 
economic rent in a given locality, it is necessary to know the relation
ship between gross production and costs when productivity is changed 
and acreage held constant. Therefore, in a later part of the study 
after these relationships have been established the relationship between 
decline in land quality and the change in size of farm necessary to 
afford a rent will be shown for one of the areas studied. This indi
cates the change which should occur in the. rentability of a farm unit 
over a period of time. The change in quality of land is manifest in 
several ways. The yield of crops per acre may decline, the lowered 
productivity may cause a shift from high feed unit producing crops 
such as corn to lower yielding crops such as hay, or the same gross 
production might be maintained but at a higher cost per unit of prod
uct. The data vailable will permit a study of only the first two of the 
factors mentioned. 

THE ESTABLISHMENT OF A MINIMUM STANDARD 
OF LIVING 

It is necessary that a model minimum standard of living expressed 
in feed units be established for the farm families in the areas studied. 
Such a standard cannot accurately represent the living requirement 
of each individual family since families vary in size and in other re
spects, which would affect the living required. But if a standard can 
be established which will be typical of the families in the community, 

'Bizzel, Famz· Tmantr)' in t /ze United States. p. 96. 
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the purpose will have been served as far as this study is concerned. 
Before considering the factors which should govern the selection of 
an appropriate standard, it is well to decide exactly what sort of a 
standard is desired. The standard required is one which will main
tain the health and decency of the farm family. It should contain 
those things such as food, clothing, and shelter which are absolutely 
necessary if the farm family is to continue to maintain its physical 
efficiency and operate the farm. It is not enough to include only 
those things which might be reasoned to be absolute necessities. There 
are other elements in a living standard which a farm family may de
mand and which are highly desirable, yet are not absolutely necessary 
for the maintenance of health and decency. An example of such items 
are automobiles, amusement, recreation, and similar items. It is of 
no avail to say that such items are not absolute necessities and conse
quently should not be included in the type of standard which is to 
represent the minimum requirement. 

People are not completely rational and will not use their income 
to purchase necessities first and all other items in order of their de
gree of necessity. Even farm families not receiving enough income 
to provide adequate food, shelter, and clothing will spend a part of 
their income for so-called unnecessary expenses. This tendency can 
be demonstrated by almost any study of low income groups. In a 
study made by Loomis and Leonard of thirty-seven Indian-Mexican 
families they found that the total value of living was $344 and the 
value of food consumed was only $193 while the cost of a restricted 
diet offering a minimum of protective food amounts to $350 annually. 6 

Yet these families spent 15 per cent of their income for things other 
than food, clothing, and shelter.7 Clearly these people value those 
other elements of their living standard more than they value an ade
quate diet. The same situation was found by Zimmerman in his study 
of fifteen poverty stricken families in Cuba. 8 In a study of living 
standards of 733 farm families in four Southern Appalachian Moun
tain counties Loomis and Dodson found that about 12 per cent of total 
income went for elements of the standard other than food, clothing, 
and shelter.9 In these studies the value of food, for example is 
below that set as the minimum amount for the maintenance of health 
by authorities on diet.' 0 The list of such studies could be extended 

6Loomis and Leonard, Standards of L1:1.ing 1·n an Ind£an~Me.rican V.j/lage on a R eclamation 
Project, Social Research Report No. XIV. pp. 8-9. 

'Ibid. p. 20. 
8Zimmerman, Ccmsumption and S tandards of L iving, p. 134. 
9Loomls and Dodson, Standards of Litliug in Four Southern Appalachian ltfountaiti Coant-ies~ 

Social Research Report No. X, p. 9. 
10Stiebeling and Ward, Diets at Four Lewis of Nutriti<·c Contcl!t and Cost, Circular No. 296, 

U. S. D. A. 
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further but the general tendency should be clear from those already 
mentioned. People will not use their income in what may seem to be 
the most rational manner. Consequently if they are to receive enough 
to provide the minimum for health and decency, they must receive 
somewhat more than what would at first appear to be the cost of the 
essentials. This fact makes it impractical to use a theoretical stand
ard based merely on physical requirements. In order to find the total 
value of the minimum standard, it was thought best to select the 
standard of lowest value which met the requirements for necessities. 
In this way allowance could be made for those other items which can
not be measured in a physical manner. 

Once the purpose and nature of the standard has been decided upon, 
the factors affecting the selection of the appropriate standard for 
the area or community studied may be considered. The more import
ant factors are climate, type of people, and size and composition of 
family. When the standard is selected which most nearly meets these 
conditions for Missouri it must be determined whether this standard 
is the minimum for health and decency. If it were possible to figure 
a theoretical standard of these minimum requirements there would be 
no need to make this examination of the surveys made of family liv
ing. However, for reasons already pointed out, a large proportion of 
the 'elements of a living standard cannot be determined in this manner. 
Some of the elements such as food can be measured fairly accurately 
however. Dietary studies have been made which make an estimate 
of the cost of a diet which will maintain health. The following table 
is a compilation of data from such a study.11 

TABLE 2.-APPROXIMATE RETAIL MONEY VALUE OF AN ADEQUATE DIET AT 
MINIMUM COST FOR VARIOUS FAMILY GROUPS 

Type of 2 adults 2 adults 2 adults 2 adults 
Individual 2 children 3 children 3 children 3 children 

and Year aged 3 and aged 3, 5 aged 3 and 5 aged 8 yrs. 
5 years and 8 yrs~ years. Boy Girl 12 yrs. ' 

age 13 yrs. Boy 15 yrs. 

Moderately active at 
1931-32 price level 307 369 392 418 

Moderately active at 
1935 price level 325 391 415 443 

Very active at 
1931-32 price level 

Very active at 
327 398 432 448 

1935 price level 347 422 458 475 

The values in Table 2 for the 1935 price level were obtained by ad
justment by means of the index of prices paid by farmers for prod
ucts used for living published in the Agricultural Situation.12 If 

11Stiebeling and 'Ward, Op. cit. Table 6. pp. 14-19. 
"The Agricultural SituatioD, Sept., 1938. 
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from such a study it is possible to obtain the value of food required to 
maintain health this gives some criterion of whether a given standard 
is adequate. If a standard does not include enough food to maintain 
health, then it does not meet the requirement which has been estab
lished, namely, that it must maintain health and decency. The value 
from the above table, which it is thought will most nearly approximate 
conditions of a Missouri farm family, is the value of $458 which is 
for a family of five who are very active. The choice of the minimum 
cost diet is no doubt a conservative one. These diets were constructed 
by experts in nutrition and the average food buyer might not be able 
to secure as good a diet at the same cost. The diet chosen is one which 
will be satisfactory for extended periods of time. It would be pos
sible, of course, to have a more restricted diet for a limited period of 
time. 

The problem of selecting an appropriate living standard will now 
be considered from the standpoint of the percentage distribution of 
the items in the standard. The largest item in practically all stand
ards is the value of food consumed. The value of food which is 
necessary has already been determined to be about $458 at the 1935 
price level. If there were enough consistency in the proportion of the 
total value of living allocated to food, it would be possible to make an 
estimate of the total value of living by means of this percentage and 
the minimum value of food established. The following table con
densed from a table by Wyand shows the percentage distribution of 
various elements in the standard for a series of studies. 

TABLE 3.-PERCENTAGE DISTRIBUTION OF ANNUAL INCOME* 

265 2886 
Dist. of Families 260 Families 

11,166 Columbia in Selected Philadelphia 19096 Four 
Families Families Cities Families Families States 

Item 1900-1912 1916 1917 1918 1918-1919 1922-1924 

Food 43 40.14 42 44 38 41.2 
Shelter 18 19.65 17 14 13 12.5 
Clothing 13 10.72 15 14 17 14.7 
Fuel and light 6 5.69 7 5 5 5.3 
Sundries . 20 23.92 19 23 27 26.3 

*\Vyand, The Econom£cs of Consu,mption, p. 461. 

The consistency in the percentage for food can be noted in the above 
table. Some of the other items have considerable variation but the 
percentage going for food seems to average slightly over 40 per cent. 
If an average is taken of the more recent standards of living· studies, 
the value obtained for food is 43 per cent of the total value of living. 
If an average is taken of the more recent standards of living studies, 
the value obtained for food is 43 per cent of the total value of living. 
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If this percentage is accepted as typical, it is then possible to esti
mate what the total value of living will have to be in order to be 
adequate. If $458 represents the minimum value of food at the 1935 
price level to maintain health, and the normal percentage of food in 
the living standard is 43 per cent, then the total value of living can 
be estimated to be $458 -:- .43 or $1065. A comparison of this value 
of $1065 for Jiving with the value found by other studies should in
dicate something of its worth. It compares favorably with the value 
of living found in the Great Lakes Cut-Over Area of $1031 and with 
the South Dakota study which showed a total value of living of $1111. 
It is somewhat below the value found by Kirkpatrick in his study of 
2806 farm families and slightly above the value found by the Missouri 
study. The value of $1065 also compares favorably with the minimum 
budgets established by Lough, the Railroad Wage Commission, and 
the National War Labor Board. Therefore, it will be used in the 
derivation of the minimum number of feed units which a farm unit 
must produce to maintain the farm family in health and decency. 

This value cannot be converted directly into feed units, however, 
because it must first be corrected for the value of foods and services 
furnished by the farm. If a standard is desired which gives the 
number of feed units the farm unit must produce to supply the living 
it is necessary to have only enough to produce the value of living 
furnished by the farm plus enough feed units for sale to supply the 
cash necessary to purchase the remainder of the living. If the total 
value of the living contributed by the farm were included, it would 
amount to saying that the farmer must be paid for producing that 
part of his living furnished by the farm in addition to sufficient feed 
units for sale to provide the remainder of his living. Certainly a 
portion of the living furnished by the farm is the result of the opera
tor and his family 's labor. In a study of the contributions of the 
farm to farm family living it was found that the farm contributed an 
average of $348 worth of products to living at the 1935 price level 
exclusive of the rent value of the houseY A further analysis of the 
individual items in the value of living contributed by the farm was 
made to determine the number of feed units required to produce this 
living. 

The value of house r ent is not included in the living furnished by 
the farm since the house is usually furnished without additional charge 
in the system of renting· considered in this study. 

If the value of living furnished by the farm, which was found to 
be approximately $348, is deducted from total value of living, $1065, 

13Fran1e1 P reli·minary R epm•t mot Dtrcct Contr·ibut ions of the Far·m. to the Farm Fa .. ,m·z), Li·zling 
Ez pmses, Department of Agricultural Economics, University of Missouri. 



RESEARCH BULLETIN 308 15 

the resulting figure of $717 must be realized from the sale of products 
from the farm if an adequate standard of living is to be maintained. 

The problem of converting dollar values into feed units must now 
be considered. Since a bushel of corn is used as a feed unit, the 
problem narrows down to the price of corn which is typical. Since 
the choice of a price such as a "Parity 1n·ice" would involve a ques
tion with which this study cannot deal, it is thought better to select 
a price which has actually prevailed in a period of years immediately 
preceding the years of the study. Table 4 reveals such a price. 

TABLE 4.-A VERAGE PRICE PER BUSHEL RECEIVED BY PRODUCERS FOR CORN 
IN THE U. S. 1926-35 BY CROP YEARS* 

Crop Year Price Crop Year Price 

1926·1 927 74.5 1931-1932 32.1 
1927-1928 85.0 1932-1933 31.8 
1928-1929 84.0 1933-1934 52.2 
1929-1930 79.8 1934-1935 81.6 
1930-1931 59.4 1935-1936 57.7 

Average 58.0 

* Agricul !ural Situation-1936. 

The average price received by producers in the period 1926-1935 is 
shown to be $0.58 per bushel. This price is the farm price or what 
producers actually received after marketing costs were paid. The 
average includes years of quite high corn prices and some very low 
prices. It is believed that such an average more nearly represents the 
typical price which may be expected than if some so-called ''normal'' 
period were selected as the base for the corn price. If the value of 
the necessary cash outlay for living is converted into feed units by 
means of the average corn price selected, we have $717 -:-- $0.58 = 1236 
feed units. If to this 1236 feed units is added that necessary to pro
duce the living furnished by the farm which was found to be 299, the 
total feed units required is 1535. These 1535 feed units represent the 
number of bushels of corn or its equivalent which a farm unit must 
produce to maintain an average farm family of five persons under 
Missouri condition.<; in a state of health and decency. Stated in an
other way a farm unit must produce 1535 feed units to pay living 
costs alone exclusive of operating or other expense. 

DETERMINATION OF NET RENT ON 102 FARMS IN THE 
BIG CREEK WATERSHED 

The source of the data used in this section of the study was farm 
account records on 102 farms in the Big Creek \Vatershed located in 
Harrison county, Missouri and in Decatur and Ringgold counties, 
Iowa. The records were secured through the cooperative efforts of 
the Soil Conservation Service, U. S. D. A. and the College of Agricul-
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ture, University of Missouri. Approximately two-thirds of the area 
lies in Harrison county and the remaining one-third is about equally 
divided between the two Iowa counties. The whole sample was in
cluded in the study since the area in Iowa is similar to that in Missouri 
and the additional records make the results obtained more reliable. 
The soil in this area is mostly Shelby silt loam and is subject to 
serious erosion. The record keeping farms were selected at random 
and therefore should be fairly representative from the standpoint of 
productivity, size of farm, amount of erosion, condition of soil and 
type of farming.14 It is primarily a diversified farming region and 
most of the feed grown on the farm was sold through livestock. Since 
the type of farming and condition of farm is probably representative, 
it would seem that the sample possesses enough homogeneity that 
statistical methods can be applied with a fair degree of accuracy. 

The first item calculated for each farm was the gross physical pro
duction expressed in feed units. This was clone by converting the 
amount of each crop grown, expressed in bushels or tons, into feed 
units. In determining the amounts of each crop grown, the yields and 
land use pattern for the crop year of 1937 were used. Obviously the 
ideal method would be to use the yields and land use pattern which 
would be expected to prevail over a period of years, or, in other words, 
a normal or typical figure. By the term land use pattern is meant the 
acreage of each crop or pasture in the farm. For the whole sample 
the yields of crops do not depart far from the yields which would be 
expected to prevail over a period of years. For an individual farm, 
of course, there is no doubt but that some of the deviations from 
normal were quite marked. Since the statistical approach is used 
and the interest is not in an individual farm it is felt that this is 
not a serious handicap. The land use pattern was no doubt affected 
somewhat by governmental conservat ion and restriction of production 
programs. The restriction of production is the only factor which may 
have distorted the results somewhat. It is doubtful, however, if 
acreage shifts as a result of such programs greatly change the total 
feed unit production of the farms. If the shift was made from one 
crop to another the only chance of change would be that one crop was 
more intensive than the other. The likelihood that this tendency may 
have operated in one direction enough to cause a significant difference 
in total feed units seems unlikely. 

The amounts of crops grown and acres of pasture are converted to 
fP-ed units by means of the values in Table 5. As indicated, these 
figures were obtained from tables given by Morrison.15 Morrison in 

uzunkel and McCammon, 1935 Soil Cousen•ation Farm Record Report of Sixty-Si.1: Farms 
;,. the Big Creek Watershed. p. 1. 

"Morrison, Feeds and Feeding, Table VIII, p . 1027. 
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comparing the relative value of all feeds uses net energy values for 
roughages and total digestible nutrients for concentrates. Table V is 
an adaptation from this table with additional crops substituted where 
necessary. 

The feed unit values of an acre of pasture were calculated by de
termining the average number of days pasture for a cow per year, 
calculating the feed units required to support a cow for this number 
of days, and the number of acres of pasture required to keep a cow 
for this period, and calculating the equivalent feed unit value. 

TABLE 5.-FEED UNITS IN VARIOUS FEEDS* 

Crop 

·1 bu. corn . . ...... . ...... . .... . ... .. .. . · . . ..•..... . .•. . ......... . .. .. • . . .. . 
1 bu. oats .. . .... , ... .. .. .•. . . ... .......... . . . , ........... ... . .. .. .... .. . . . 
1 bu. barley ... . ... .. ..... •. ....... . . . ...... • ..... .. • . . . . ..•.... , , , ... . ... . 
1 bu. rye .. . ... . ...... . ........... • ..... • .... , ............ . ....... , .. .... . 
1 bu. wheat ...... . .... ... .. ... ... .......... . .... ................. . .... . .. . 
1 bu. grain sorghum ............... . ........... ... . ... ... ... ...... . . .. . . . . • 
1 bu. soybeans .... . .. .. . ... ........... ...... . ... . ... . ........... .. . ... . •.. 
1 ton Oat hay .......... . ...... . ..•.....•... . . , .....•..... ....... . . . . .. . . .. 
1 ton Lespedeza hay ........•............... . .................... . . . .. .. ... 
1 ton Sudan hay ... .. ... . ...... ....... ... ........ • .. • ............ .. .... . ... 
1 ton Timothy hay .. . ....... ........... .... . .. . .... •..... . ..... . .. • .. .. .. . 
1 t on Red Clover hay ...... . . . ...... . .... . . . . . . . . • .. . . . .. ... .... ... .. . .. . . . 
1 ton Alfalfa hay .. . .......... ... ...... • . . . . ........ . ..... .. .. . . . . . . .. . . .. 
I ton Soybean hay . . .... .. .. . .. . . . .. . .. .. .. . • . .. . .... .... .. . . . .. .. . . .. . . . .. 
1 ton Sweet Clover hay . ... .. ....... . .. .. .. . .. . .. .. . ..... . . • . . . . .. .. ... .. .. 
1 ton Sorghum hay ...... . • . . . .... . ...• ... . .. . .. . .. .. ... ... • . ..... . . .....•. 
1 ton Corn stover ............. . ...................... . ..... .. ... . .. .. .. .. . 
1 ton Silage ...... .. ............. .. ....... . ..... ..... . ..... . . . .. . . . .. .. ... . 
1 acre PermanePt Pasture ......... . ........ . . ..... .............. . . .. . . .. . . 
1 acre Rotatiotl Pasture .. ......... ... ...... .. . .. .. ............. . . . ... ..... . 
1 acre Woods Pasture . . , ........... .. .. ... . . . ........ ..... .. ... , , , . .. . ... . 

*Morrison, Feeds a1£d Feedi1£{}, 20 edition. Table VIII, p. 1027. 

Feed Units 

1.000 
.507 
.837 
.7Y9 

1.111 
1.007 
1.145 

15.648 
19.435 
15.857 
15.857 
19.826 
18.714 
17.357 
19.300 
15 .. 626 
10.750 

7.429 
15.750 
21.850 

7.800 

This value for pasture was only an approximation and probably 
deviated from the actual value on a particular farm. Therefore, an 
attempt was made to make a more accurate estimate of the value of 
the pasture. It seems reasonable to expect the better pasture land 
to be associated with the better crop land. To test this hypothesis a 
series of gross correlations between crop land productivity and pasture 
land productivity were made for various areas in the State where 
accurate pasture productivity data were available. No significant 
correlations were found for any of these areas.16 Since no significant 
correlations could be established, an average pasture productivity was 
used for all of the farms. 

The productivity of farms was expressed as feed units per acre. 
This measure of productivity and total acres were then correlated with 
total feed units produced to determine the degree of relationship 
between size, productivity, and total production. These relationships 
were linear relationships and expressible by the equation. Y = a + 
bX. The results of the partial correlation between total feed units as 
the dependent, and size and productivity as the independent variable 

' 6See Nate 2 of Appendix. 



18 MISSOURI AGRICULTURAL EXPERIMENT STATION 

were so nearly like the gross correlation results that for the sake of 
simplicity the gross correlations were used. These relationships 
furnish the basis of the gross feed unit production figures for each 
size and productivity of farm. 

In calculating the costs of production the costs were divided between 
landlord and tenant in the manner prevailing in the community. The 
operating expenses of the tenant included maintenance of the working 
capital and crop expensesY In addition to these direct charges the 
part of the overhead incurred by crops was allocated to crops. 

In "landlord's necessary expense" was included the cost of main
tenance of the permanent improvements of the lanc1lord.18 Interest 
on the landlord's capital is figured at five per cent. In landlord!s 
capital is included only the appraised value of the farm improvements. 
It is realized that there is other man-made capital on the farm in the 
form of terracing, clearing, etc. Because no adequate technique has 
as yet been devised for evaluating this capital apart from the land, 
only the permanent improvements are considered as capital in this 
study. 

Since there is some manageme1it or supervision cost regardless of 
who operates the farm, some allowance must be made for management 
costs. The allowance for management was obtained by a study of 
70 Nodaway county farms on which survey records were taken in 
1929 by the Department of Agricultural Economics of the University 
of Missouri. 19 

The relation of cost to size of farm is shown in Table 6. Examina
tion of this table reveals that a farm 60 acres in size and of average 
productivity in the area did not have a physical production large 
enough to supply the family living. It shows that a farm of average 
productivity in this area must be slightly above 170 acres to yield a 
net rent. Net rent as used in this study may be defined as the amount 
left for economic rent and for soil depletion. 

TABLE 6.-COST OF PRODUCTION, TOTAL PRODUCTION, AND NET RENTS OF FARMS OF 
VARYING ACREAGE IN THE BIG CREEK WATERSHED 

Cost of Production (Feed Units) 
Interest 

on Land· Oper· 
lord's a tor's Total for 

Landlord's Improve- Manage- Living and Total 
Family Operating Necessary ment ment Cost of Produc-

Acres* Living Costs Expense Capital Charge Production tion** 

60 1535 394 262 191 2382 1039 
120 1535 664 472 205 3 2879 2130 
180 1535 803 484 237 131 3190 3220 
240 1535 785 599 180 221 3320 4311 
300 1535 1106 737 254 291 3923 5402 

*Midpoints ·of class interval, grouping by size. 
**Derived fr'om ' following equation: Y =-52+ 18.18X; Y =Total Production, X= Total acres. 

"See Note 1 of Appendix. 
'"See Note 1 of Appendix. 
1°For data and details of calculations see Note 3 of Appendix. 

Net 
Rent 

-1343 
- 749 

30 
991 

1479 
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Fig. 1.-Production costs, total production , and net rents of farm of varying acreage in the 
Big Creek Watershed. 

The results are shown graphically in Figure 1. For a farm of 
average productivity, which was 17.71 feed units per acre, it required 
approximately 90 acres of land to supply enough feed units for the 
minimum standard of living. Approximately 126 acres were neces
sary to supply this living plus the cash operating expenses. This 126 
acres may also be thought of as the point where commercial rent 
should appear. It required approximately 155 acres to cover the 
landlord's necessary cash expenses in addition to the costs already 
mentioned. Stated in another way this is the number of acres required 
to furnish enough commercial rent to maintain the physical plant 
and pay taxes, insurance, and similar expenses. It required approxi
mately 160 acres to pay the above charges and a charge for manage
ment. Thus, 160 acres in this area was too small to furnish any return 
to the landlord's physical capital or any net rent on the land. Ap
proximately 174 acres were needed to pay the landlord a return of 
five per cent on his capital and leave anything for a net rent. It must 
be emphasized that this figure called net rent is not economic rent. To 
derive economic rent from net rent it would be necessary to deduct 
a charge for soil depletion. Since the determination of a soil de
pletion charge is not attempted in this study the analysis goes only as 
far as the determination of net rent. 
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The behavior of costs in Figure 1 agrees with the findings of other 
farm management studies. The living is held constant for the various 
sizes of farms. Operating expenses increase steadily from 60 acres up 
to 180 acres and then remain fairly constant until a size of 240 acres 
is reached, where they again start upward. The landlord's necessary 
expense increases steadily throughout the whole scale of size. 

Interest on the landlord's investment increases over the whole range 
of acreage but does not increase as rapidly as landlord's necessary 
expense. The rather slow increase in the charge for interest may 
be partially explained by the fact that the percentage of total assets 
invested in improvements decreases as acres increase. For example, on 
a 60 acre farm, 40 per cent of the total assets were in improvements, 
while on a 300 acre farm 30 per cent of total assets were invested in 
improvements.20 Thus, if land quality remained constant, the total 
investment per acre would be less as farms increased in size. It will be 
noticed that no additional allowance for unpaid management is made 
until a size of 120 acres is reached. This is because, up to this point, 
the farm operator's estimates of the value of their labor and manage
ment were less than the 1535 feed units used as the minimum living 
requirement. 

TABLE 7.-COsT· OF PRODUCTION, TOTAL PRODUCTION, AND NET RENTS OF FARMS OF 
VARYING PRODUCTIVITY IN THE BIG CREEK WATERSHED 

Cost of Production (Feed Units) 
Interest 

on Land- Oper-
Feed lord's ator's Total for 
Units Landlord's Improve- Manage- Living and Total per Family <jf:erating N ecessary ment ment Cost of Produc- Net Acre* Living xpenses Expense Capital Charge Production tion** R ent 

10 1535 843 573 207 148 3306 2554 -752 14 1535 1096 689 266 148 3734 3404 -330 18 1535 858 555 215 148 3311 4120 1139 22 1535 937 570 215 148 3405 4980 1575 26 1535 1231 689 306 148 3909 5987 2078 
*Midpoints of class interval, grouping by_productivity. 

**Derived from the following equation: Y = -663.2 + 272.39X; Y =Total Production, X= Feed Units per Acre. 

In general it can be said that the total cost curve most nearly ap
proximates a logarithmic relationship. With an increase in acreage, 
total costs increase at a decreasing rate. The tendency for operating 
costs to level off after reaching 180 acres and resume their increase 
after reaching 240 acres may be partially explained by the behaviour 
of machinery expense. For instance, the machinery required to 
operate the 180 acre farm might also be used to operate the 240 acre 
farm with little or no additions. Therefore, the machinery expense 
would increase a very small amount as the size was increased from 
180 acres to 240 acres. Somewhere near the 240 acre size, it becomes 

"For source and details of calculation see Note 4 of Appendix. 
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necessary to duplicate machinery, thus causing machinery costs again 
to rise as acreage increases. 

The results of the grouping by productivity are shown in Table 7. 
It will be noted that the various items of cost do not increase with 
anything like the reg·ularity found in Table 6. The effect which a 
change in productivity will produce on net rent is reflected in the 
extreme variation in the net rent figure as the productivity of the 
farm unit increases. Because of the irregular fluctuations of average 
costs the straight line relationships between costs ancl productivity 
give a more usable picture of the effect of productivity on costs of 
production. The equations and factors used are shown in Table 8. 
The allowance for unpaid management charge was a constant figure 
of 436 feed units.21 

TABLE 8.-RELATIONSHIPS BETWEEN PRODUCTIVITY AND COSTS OF PRODUCTION 
WITH A CONSTANT ACREAGE 

X 
Measure of 

Productivity 

Feed Units per Acre 
Feed Units per Acre 
Feed Units per Acre 

y 
Cost of Production 

Operating Cost 
Landlord's Necessary Expenses 
Interest on Landlord's Improvement Capital 

Y -a+ bX 
Expression of 
Relationship 

Y = 810.07 + 7.702X 
Y = 367.5 + 13.277X 
Y = 205.56 + 1.4038X 

Figure 2 shows the relation of costs and total production to net 
rent as adapted from the data in Tables 7 and 8. For example, as 
productivity increased from ten feed units per acre to 20 feed units 
per acre, an increase of 100 per cent, total costs increased from 3300 
feed units to 3700 feed units or about 12 per cent. Figure 2 also 
reveals the productivity levels at which various costs are met. For 
the average farm of 228 acres a productivity of ten feed units per acre 
will more than pay living costs. .A production of slightly over eleven 
units per acre will pay living and operating costs. This is the point 
above which commercial rent would be justified. A production of 
slightly over thirteen feed units per acre was required to cover the 
landlord's necessary expenses in addition to the living and operating 
expense. Approximately fourteen feed units per acre were needed to 
allow a charge for management in addition to the above costs. It 
required approximately :fifteen feed units per acre to pay all measur
able costs including an allowance of five per cent interest on landlord's 
improvement capital. Thus, a farm of 228 acres in this. sample of 
farms would require a productivity of more than fifteen feed units per 
acre to afford a net rent. 

Within certain limits size can be substituted for productivity or 
productivity for size in making a farm unit large enough to yield a 
net rent. However, land may be so poor that an increase in the acre-

21See Note 3 of Appendix. 
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Fig. 2.-Production costs, total production, and net rents of farm of varying productivity in 
the Big Creek Watershed. 
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Fig. 3.-Acres required to provide a net r ent at various levels of productivity in the Big 
Creek W atershed. 

age woula only be an added burden and would not make it possible to 
pay a net rent. Figure 3 shows the size of farm necessary to provide 
rent at various levels of productivity. It can be seen from the shape 
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of the curve that there must be some limit to the extent to which one 
factor may be substituted for another. 

The shape of the curve indicates that a marked increase in acreage 
is necessary if productivity falls even a small amount on the less 
productive land. For the most productive land a unit change in 
productivity necessitates only a slight change in acreage. It is evi
dent that there is a limit to the substitution of one factor for another. 
It was not thought safe to extrapolate beyond the levels of land 
quality for which cost figures were available. 

It is quite possible that the commercial rent for a given quality of 
land may not agree with the rent as computed from the foregoing 
method. Figure 4 shows how nearly these two types of rents compare. 

1 600r---------------------------------------------------~ 

1200 

.. . 
& 800 commercial. Rent 
k 
0 ... 
.'1 
" . :j 

400 . 
~ 
m .. 
~ 

g 
-g 

0 ;:. 
Actual Net Rent 

-400 

~Q~~o~----------~~~----------~1~4----------~1~6------------~19 
Feed Units per Ac:re 

Fig. 4.-A comparison of actual and computed rents of land of varying productivity in the 
Big Creek Watershed. 

Gross rent is the amount of rent expressed in feed units which the 
tenant could pay for the farm after taking care of his own living and 
operating requirements as already explained. Commercial rent is 
the rent value of the farm unit determined by applying to the average 
farm the prevailing community rent rates. Computed net rent is the 
amount remaining for a landlord after cash costs of ownership, in
terest on his improvement capital, and a supervision charge have 
been· deducted from gross rent. Actual net rent is determined by 
deducting the landlord's necessary cash expenses and interest on his 
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improvement capital from commercial rent. The relationships are all 
calculated by the use of straight line equations. Actually these re
lationships deviate somewhat from a straight line, but the point of 
the intersection would not be materially different from that determined 
by using the straight line method. 

A comparison of the "gross rent" line and the "commercial rent" 
line reveals that on an average size farm producing less than about 14 
feed units per acre, the actual rent paid by the tenant exceeds that 
which it was computed that he was able to pay. It can be assumed 
that the tenant is paying no more to secure the total production than 
is absolutely necessary, and therefore operating costs could not be 
reduced by any material amount. Therefore, the divergence of the 
two lines can mean only that the tenant's standard of living is being 
reduced below the amount which has been calculated as necessary or 
that he is receiving income from an outside source. Evidently rent 
rates are not flexible enough, nor does size vary enough, to make full 
allowance for the variation in quality of land. The tendency seems 
to be for the actual amount of commercial rent collected to be relative
ly high on the poorer land and relatively low on the better land. 
The same tendency seems to prevail with respect to net rents. From 
a comparison of the line of "computed net rent" and "actual net 
rent" it appears that slightly over 13 feed units per acre are neces
sary if the ''computed net rent'' is to be as large as the ''actual net 
rent.'' The. divergence between net rents is even greater than the 
divergence between commercial rents. The reason for this greater 
divergence can be explained by an examination of the relation be
tween "commercial rent" and "actual net rent" at varying levels 
of land quality. Such an analysis reveals that net rent forms a greater 
proportion of total rent on land of relatively good quality than it 
does on land of relatively poor quality. If a charge for land depletion 
were deducted from these net rents .the economic rent could be as
certained. If these economic rents were then capitalized the result 
would show that the poorer lands are overvalued and the better lands 
undervalued. An examination of the relation of the "actual net rent" 
line to the no rent point also yields interesting results. Evidently it 
required approximately 17.5 feed units per acre in order to provide 
''actualnet rent". If a charge for soil depletion were deducted from 
net rent the land quality necessary to produce economic rent would 
be still hig·her. From these facts it appears that an average size farm 
in this area would have to produce at least 18 feed units per acre 
in order to provide economic rent. When it is recalled that the aver
age farm in the area produces only 17.71 feed units per acre, the 
importance of the whole problem is realized. 
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DETERMINATION OF NET RENT IN 103 CALLAWAY COUNTY 
FARMS AND 103 NODAWAY COUNTY FARMS 

The primary source of the data used in this section of the study 
was records of crop production and variable cash expense collected 
in an Agricultural Conservation Survey made in 1936 for the 1935 
season, by the Agricultural Adjustment Administration in coopera
tion with the Missouri College of Agriculture. Various supplementary 
data were also used where the records did not give all the needed 
information. The Nodaway sample was selected to represent a typical 
area of Marshall silt loam soil. It is composed largely of Marshall silt 
loam with a little Shelby silt loam and is representative of large areas 
in Northwest Missouri. The Callaway county sample was selected to 
represent a typical area of Putnam silt loam. Both areas have a 
general type of farming and a large portion of the feed produced 
is sold through livestock. 

The method of analysis was similar to that followed on the records 
in the Big Creek Watershed. The degree of cooperation in govern
mental restriction of acreage programs had some effect on the land 
use pattern. The tendency was to shift from one crop to another 
rather than take land entirely out of production. 

The yields used for the crops were normal yields estimated by the 
farm operator. Bias resulting from using estimated normal yields 
should be less serious than variation due to season. 

Pasture data for both areas were relatively complete and included 
acres of pasture, number of days grazed, acres of pasture per cow, and 
the per cent utilized. The :figure for per cent of pasture grazed made 
possible a correction in ''cow days of pasture per acre '' for the degree 
of utilization of the pasture. 

The equation for estimating the total production for the 103 Noda
way county farms was as follows: 

X 1 = -2610.53 + 21.546X2 + 124.807X" 
where X 1 = total production, X 2 = total acres, and X 3 = total feed 
units per acre. The total production for any size of unit and degree 
of productivity could then be determined from this equation. 

The variable costs as given on the Nodaway records seemed abnor
mally low. This was probably due to the extremely poor crop year 
which preceeded the year for which the data were collected. There
fore, a more representative expense account was obtained from a 
survey of 67 farms from the same community which had been made by 
the Department of Ag-ricultural Economics for the crop year of 
1928. These expenses were grouped as in the Big Creek Watershed 
area and adjusted to a 1935 price level.22 

""For indexes used and source see Note 5 of Appendix. 
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The relation of costs to size of farm is shown in Table 9. Costs 
tend to increase as size of farm increases. The relationship is not 
perfect, probably due to random fluctuations in the original data. 

These figures show that an 80 acre farm in this area was not able to 
:furnish a living, pay the costs of production, and leave anything for 
the landlord for net rent. No allowance for unpaid management was 
necessary until the farm unit exceeded 120 acres in size. Compared 
with the Big Creek Watershed Area, it requires fewer acres :for a 
:farm unit capable of paying a net rent in the Nodaway county Area. 

TABLE 9.-COST OF PRODUCTION, TOTAL PRODUCTION, AND NET RENTS OF NODAWAY 
COUNTY FARMS, WITH VARYING ACREAGES 

Cost of Production (Feed Units) 
Interest 

on Land- Oper-
Interest lord's ator's Total for 

on Landlord's Improve- Manage- Living and Total 
Family Operating Tenant Necessary ment ment Cost of Produc-

Acres* Living Expenses Capital Expenses Cap ital Charge Production tion** 

80 1535 233 66 252 168 2254 1980 
120 1535 479 64 364 221 

0 "95 
2663 2842 

160 1535 638 95 397 308 3068 3703 
200 1535 493 110 512 341 164 3155 4565 
240 1535 686 133 493 382 221 3450 5427 
280 1535 922 159 960 377 269 4222 6289 
320 1535 1202 433 755 408 312 4645 7151 

*Midpoints of class intervals of grouping by size. 
**X, = -2610.53 + 21.546X, + 124.807Xo. 

Figure 5 is a graphic presentation of Table 9. In this area an 80 
acre farm unit of average productivity, which was 22.97 :feed units 
per acre, is more than large enough to produce sufficient feed units to 
supply the minimum standard of living. This :farm unit is also more 
than large enough to pay the minimum living plus operating expense 
and interest on the tenant's operating capital. It appears to have 
required approximately 90 acres to pay the tenant's living and ex
penses and the landlord's necessary expense. Approximately 105 
acres were needed to pay all of the living and costs of production and 
leave a net rent. The 80 acre size is also capable of paying some com
mercial rent. That is, even before this point the farm unit is large 
enough that the operator could obtain a living and pay operating costs 
and interest on his operating capital. 

An examination of the expense curves reveals almost the same 
tendencies as were evidenced in the Big Creek Watershed area. Ope
rating costs seem to increase rather steadily until a size of 160 acres 
is reached. From 160 acres to 240 acres they seem to remain almost 
constant, as was also the case in the Big Creek Watershed. Interest 
on operating capital, landlord's necessary expense, and interest on 
fixed capital all seem to increase at a more or less constant rate as 

Net 
Rent 

-274 
179 
635 

1410 
1977 
2067 
2506 
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Fig. 5.-Production costs, total production, and net rents of farm of varying acreages in the 
Nodaway County Area. 

acreage increases. No return for management appears until a size 
of 120 acres is reached. 

The equation of estimation of total production for the 103 Callaway 
county farms was as follows: 

X 1 = -3631.42 + 17.57X2 + 212.18X3 
where X 1 = total production, X 2 = total acres, and X 3 = total feed 
units per acre. Since the gross correlation between X 2 and X 3 was 
0.1469 which is approaching significance if the level of signi:ficance 
chosen is 0.1946 which is the value which a gross correlation with 103 
cases would have to exceed if the probability of occurrence due to 
chance were less than P = .05, there is some possibility of a positive 
correlation between X" and X". 23 The existence of a significant posi
tive correlation between X 2 and X " would mean that the poorer grade 
of land was associated with the smaller size of farm. 

The operating expenses for the farms in the Callaway area ·were 
derived from the variable operating expenses as listed in the survey 
records of the area. These costs were below normal because of the 
poor crop year immediately preceeding the year for which the records 
were taken. Proceeding on the assumption that these costs for the 
Callaway Area and the Nodaway Area were equally subnormal the 

""Fisher, Statistical Methods for Research Worktrs, Table VA. 
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costs for the Callaway Area were adjusted upward at the same rate 
as were the costs for the Nodaway area. 

Since the number of crop acres was approximately the same in 
both Nodaway and Callaway counties, and since operating capital 
bears a fairly definite relation to crop acres, the same interest charge 
on operating capital was used for both areas. 

Actual taxes paid were obtained from the tax books. The value 
of improvements was calculated by applying a formula of estimation 
derived from the records in the Big Creek Watershed to the assessed 
valuation. 24 The value of improvements was depreciated at the rate 
of two per cent to arrive at depreciation costs. Other fixed costs such 
as repairs and insurance have been shown by numerous studies to 
bear a fairly constant relationship to the value of fixed assets. There
fore, other fixed costs were estimated to be the same per cent of fixed 
assets as that found in the Big Creek \Vatershed, or 5.8 per cent. 

The charge for unpaid management was computed in the same 
manner as for the other areas.2 " 

Table 10 shows the relation of costs to size. This table reveals that 
the acreage required to afford a net rent in this area is over 160 acres. 
That is, a 160 acre farm of average productivity for the area, 16.39 
feed units per acre, was not capable of enough physical production to 
furnish a minimum standard of living, pay the necessary costs of pro
duction and leave anything to the landlord which might be called net 
rent. 

TABLE 10.-COST OF PRODUCTION, TOTAL PRODUCTION, AND NET RENTS ON CALLAWAY 
COUNTY FARMS OF VARYING ACREAGES 

Cost of Production (Feed Units) 
Interest 

on Land· Oper· 
Interest lord's a tor's Total for 

on Landlord's Improve- Manage- Living and Total 
Family Operating Tenant Necessary ment ment Cost of Produc-

Acres* Living Costs Capital Expenses Capital Charge Production tion** 

80 1535 267 66 167 75 2110 1146 
120 1535 422 64 197 87 

"95 
2305 1848 

160 1535 577 95 250 110 2662 2551 
200 1535 709 110 347 149 164 3014 3254 
240 1535 1036 133 424 180 221 3529 3957 
280 1535 1315 159 379 156 269 3813 5362 

*Midpoints of class intervals of grouping by size. 
**X,= - 3631.42 + 17.57X, + 212.18X , . 

The results of the grouping by acreage are shown graphically in 
Figure 6. It required approximately 100 acres of land to furnish an 
adequate standard of living for the farm family. Evidently the 80 
acre farms in the area are much too small to be considered adequate 
farm units. Approximately 126 acres were required to pay operating 

24See Note 4 of Appendix. 
"'See Note 3 of Appendix. 

Net 
Rent 

-964 
- 457 
-111 

240 
428 

1549 
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Fig. 6.-Production costs, total production, and net rents of farms of varying acreages in 

the Callaway County Area. 

costs in addition to the family living. Approximately 134 acres 
were needed to pay operating costs, interest on tenant's capital and 
the family living cost. This is the point above which part of the 
total production could be fairly diverted to a landlord in the form of 
commercial rent. A farm unit of approximately 160 acres was nec
essary to pay the tenant's living and operating costs and the land
lord's necessary expense. A farm unit of approximately 165 acres 
was needed to pay a management charge in addition to the above costs. 
After allowing interest on the landlord's capital, a farm unit of ap
proximately 180 acres was necessary to provide a net rent on average 
quality land in the Callaway county area. 

An examination of the cost curves for Callaway county shows prac
tically the same tendencies which prevailed in the other areas. Costs 
increased steadily up to a size of 160 acres. When the farm reached 
160 acres in size the costs increased much more slowly until the farm 
reached 200 acres. Beyond 200 acres, operating costs increased 
rather rapidly. Interest and landlord's necessary expense increase 
steadily throughout the whole range of acreage. A comparison of 
the rate of increase in total costs in all three areas is shown in Table 
11. 

TABLE 11.-STRAIGHT LINE TREND OF INCREASE IN COSTS AS TOTAL ACRES 
INCREASE FOR THE F ARMS IN THE BIG CREEK WATERSHED, 

CALLAWAY COUNTY, AND NODAWAY COUNTY 

Sample and Area 

1 02 Farms in Big Creek Watershed .......... . .. . .............. . . 
103 Farms in Callaway County .. . .. ... ........................•. 
103 Farms in N odaway County ...... . .......... . .... . . . ... • ..... 

Estimating Equations 
Y = Total Costs 
X = Total Acres 

Y = 2168 + 5.41X 
Y = 1238 + 9.18X 
Y = 1475 + 9.30X 
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Using the relation of cost to acres as determined by the data in Table 
11 the acres required to furnish a net rent at varying levels of pro
ductivity were calculated for each area. These figures (Table 12) 
are a resultant of the equation of relationship between cost of produc
tion and size and the equation of relationship between total produc
tion and size. This table shows the influence of productivity on acre
age required to furnish a net rent. For instance, if productivity is 
ten per cent below the average in the Big Creek \V atershed, the size 
of farm required increases from 177 acres to 207 acres, or 17 per cent. 
If productivity decreases another ten per cent, the acres required in
crease from 207 acres to 248 acres, or 20 per cent. Thus, as productivity 
declines, the acreage which must be added to make the unit capabl-e of 
paying a net rent increases at a faster rate. It is also noted that in Call
away county the size required, with average productivity, is 172 acres 
as compared to 177 acres for the Big Creek \Vatershed. The rate of in
crease in size required for Callaway county is shown to be much 
greater, however. If land in the Callaway Area falls as low as 8.20 
feed units per acre in productivity, an unlimited increase in acreage 
would not enable the laud to produce a net rent. In fact, an increase 
in acreage would only be an added burden since the larger the size 
the further below the rent margin the farm unit would fall. 

l~r-----------------------------------------------------~ 

50 60 70 80 90 lOO llO 
Index of Land Q.ual1 ty 

Fig. 7.-Tlie effect of productivity on acres r equired to provide a net rent in the three 
areas studied. 

Figure 7 shows the data presented in Table 12 graphically. It is 
readily apparent that the general shape of the curves for acres re
quired is approximately the same. A partial explanation for the 
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TABLE 12.-ACRES REQUIRED TO AFFORD A NET RENT AT VARIOUS LEVELS OF LAND 
QUALITY IN THE BIG CREEK WATERSHED, CALLAW AY COUNTY, 

AND NODAWAY COUNTY 

Big Creek Watershed Callawa y County Nodaway County 
P ercent Feed Percent Feed Percent Feed 

Produc· of Units of Units of Units 
tivity Acres Average Acres Acres Average 
Index Required Acreage 

per 
Acre R equired 

Average 
Acreage 

per 
Acre Required Acreage 

so 
60 
70 
80 
90 

100 
110 
120 
130 
140 
1 50 

8.84 8.20 
10 .. 60 

245 
9.83 

311 136 12.37 540 11.47 211 123 
248 109 14.14 31 5 143 13.11 159 92 
207 91 15.90 222 101 14.75 127 74 
177 78 17.67 172 78 16.39 106 62 
155 68 19.44 140 64 18.03 91 53 
137 60 21.20 11 8 54 19.67 79 46 
123 54 22.97 102 46 21.31 71 41 
112 49 24.74 90 41 22.95 63 37 
103 45 26.51 80 36 24.59 58 34 

flatter curve for the Big Creek Watershed Area can be found in Table 
11 which shows the rate of increase in cost of production for the three 
areas. Costs increase at a slower rate in the Big Creek Watershed. 
This causes the difference in the shape of curve of acres required to 
produce a net rent in this area. 

The data in Table 13 may partially explain this variation in the 
cost of production curves. In the Big Creek Watershed a greater 
percentage of the land in farms was in pasture and the production of 
pasture per acre was higher. Since there is not nearly as much cost 
involved in securing the production from an acre of pasture land as 
there is from an acre of crop land the expense of production would 
not increase as rapidly in an area with a larger amount of pasture. 
The greater the total portion of production which comes from pasture 
the slower the rate of increase in cost as acreage increases. 

TABLE 13.-COMPARISON OF BIG CREEK WATERSHED AREA, NODAWAY COUNTY 
AREA, AND CALLAWAY COUNTY AREA 

Item 

T otal Acres in Farms ..... , .. . . . , . 
Average Size of Farms ..... , . , . . . 
Crop Acres per F arm . .•.......... 
Pasture Acres per Farm . . . . . , . . . . . 
I die, Waste, etc., per Farm ... . ... . 
T otal Feed Units from Crops ..... . 
F eed Units per Crop Acre ........ . 
TotaT Feed Units from Pasture ... . 
Feed Units per P asture Acre ..... . 
Per Cent of Land in Pasture . . .... . 
T otal Feed Units per Farm . . .. . . . . 
F eed Units per Acre . .. . . .. . . . . . . . 
"V" * of Total Acres . .. . . . .. . . .. . . 
"V"* of Feed Units per Acre . . . . . . 

(j 

Big Creek 
Watershed 

102 Farms 

23256. 
228.00 
109.73 
107.88 

10.39 
2278. 

20.76 
1304. 

16.23 
52. 

3582. 
17.67 
69.5 
26. :l 

Nodaway 
County 

103 F arms 

17558. 
172.14 

99.98 
60.60 
11.56 

3191. 
31.92 

784. 
12.94 
42. 

4001. 
23.25 
66.4 
28.4 

*V = - X 100, coefficient of variation measuring rela tive variation. 
M 

Callaway 
County 

103 Farms 

22667. 
220.06 
118 .53 
68.09 
33.44 

2883. 
24.32 

725. 
10.65 
46. 

3606. 
16.39 
59.6 
35.9 

The higher yield of pasture shown for the Big Creek Watershed 
in Table 13 seems cop.tradictory to the yield which would normally 
be expected. The pasture yield of an area would normally be expected 

per 
Acre 

11.63 
13.95 
16.28 
18.60 
20.93 
23.25 
25.58 
27.90 
30.22 
32.55 
34.88 
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to bear some relationship to the crop yields of the area. This is in
dicated by the figures for the Callaway and Nodaway areas. The 
higher crop yield of the Nodaway area was accompanied by a higher 
pasture yield. The reason for the apparent inconsistency in the Big 
Creek Watershed area probably lies in the difference in the method of 
measurement of pasture productivity. In the Big Creek Watershed 
area pasture productivity was estimated while in the other two areas 
actual records were available. The estimate of pasture productivity 
for the Big Creek Watershed area seems to have been somewhat high 
and this fact should be considered in interpreting the results. 

The fact that there seems to be a relationship between crop land 
productivity and pasture land productivity should not be confused 
by the earlier study of relationship within each area. When it was 
stated that there was no significant correlation between crop land 
productivity and pasture land productivity within each area this did 
not necessarily mean that there was no interclass correlation between 
areas. 

Table 13 also indicates that there may be an adjustment for the 
variation in productivity of different areas. For example, the aver
age size of farm ranges from 172 acres in the Nodaway area to 228 
acres in the Big Creek Watershed, yet the total feed unit production 
is only slightly different. The coefficients of variability should indicate 
the importance of the problem of the effect of productivity of land 
on the areas required to pay a net rent in various areas. In areas 
where the value of "V" of the feed units per acre was large in rela
tion to the value of "V" for total acres, the importance of the effect 
of productivity on acres required for rent would be greater. This is 
illustrated by a comparison of the Callaway area and the Big Creek 
\Vatershed area. In the Callaway area the value of "V" for total 
acres is lower than the value for the Big Creek Watershed while the 
value of "V" for feed units per acre is higher. 

In order to show the nature of the effect of soil depletion, feed unit 
production per acre was traced in Harrison county by the use of 
data from the Missouri Farm Census and the expense records in the 
Big Creek Watershed. Figure 8 shows the amount of feed units 
derived from each crop on 100 acres of Harrison County farm land 
for each year from 1910 to 1930. That the total production has been 
declining is evident. The decline is caused by both a decline in yields 
and by a shift in acreage from high feed unit producing crops such 
as corn to low feed unit producing crops such as hay or pasture. The 
equation showing the decline in feed units per acre, or productivity, 
for the period 1910 to 1930 was calculated as a straight line trend and 
is as follows : 
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Fig. 8.-Fced units from 100 acres of land in Harrison County in period 1910·30. 

Y = 18.83 - 13.65X 
where Y = feed units per acre and X = time. Using the straight 
line relationship between cost and acreage (Table 11) the acreage 
required to afford a net rent at the various points in time was cal
culated. Although the period covered is short and the produ13tivity 
data subject to some limitations the downward trend in productivity 
seems unmistakable. In calculating the acreage required to furnish 
a net rent the cost data for 1937 were applied to the entire 20 year 
period. Obviously it would be more desirable to establish the rela
tion ·of cost to acreage for each year, but cost data for the earlier years 
were not ava1lable. ·.The acres required to afford a net rent at various 
times are shown in Figure 9. It is evident that if soil depletion or 
any other factor causes a constant rate of decline in productivity that 
acreage must increase at a faster rate if a net rent is to be maintained. 
For example, in the five year period from 1910 to 1915 acreage would 
have had to increase from 162 acres to 170 acres or an increase of 
eight acres. In the five year period from 1915 to 1920, however, acres 
would have had to increase from 170 to 180, or an increase of ten 
acres. 
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210,_--------------------------------------------------~ 

Yee.rs 

Fig. 9.-Acres required to provide a net rent in Harrison County in the period 1910-3n. 

SUMMARY 

-This study was concerned largely with the determination of the 
effect of productivity on the size of farm unit required to support the 
operator's family and pay rent. Since the size of farm required to 
pay a net rent at any level of productivity is a joint function of cost 
of production and total production, the relation of cost of production 
to acreage is one of the focal points of the study. 

The use of the three areas, which were in different parts of the 
state, enabled a comparison of the ·joint effect of cost of production 
and productivity on lands of different productivity with a different 
relationship of cost to size. 

The relation of various costs to size for the Big Creek Watershed 
shows that not all costs responded to an increase in size in the same 
manner. Operating costs increased at a fairly constant rate until 
a size of 180 acres was reached. From 180 acres to 240 acres they 
remained fairly constant. After a size of 240 acres was exceeded, 
they resumed their earlier tendency. Interest charges and fixed 
expenses, such as taxes and insurance, increased as size increased but 
at a slower rate. Management charges increased as size of farm in
creased bl.1t at a decreasing rate. The best expression of relationship 
between total cost and size of farm seemed to be a linear relationship. 
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Productivity seemed to have no very pronounced effect on cost of 
production where the acreag·e was held constant. ·when productiYity 
was doubled total costs increased only 12 per cent. The expression 
of relationship of all costs to productivity seemed to be a linear re
lationship. 

The acres required to produce a net rent increased at an increas
ing rate as productivity fell below the average for the area. As pro
ductivity ro:.e above the average for the area, acres required to pro
duce a net rent decreased at a decreasing rate. 

Actual commercial rents as determined by the prevailing rent rates 
in the community differed materially from the calculated gross rents 
for lands of varying quality. On land of poorer quality actual com
mercial rents were higher than calculated gross rents, and on lands 
of better quality actual commercial rents were lower than calculated 
gross rents. The same relationship was observed for net rents. Actual 
net rents showed a still greater degree of divergence from calculated 
net rents on different qualities of land. 

In both the Callaway Area and the Nodaway Area various costs 
did not respond to a change in size in the same manner. In both 
areas interest charges and other fixed eharges increased rather con
stantly with an increase in size but at a much slower rate. The total 
cost of production increased at a fairly constant rate and seemed to 
be best described by a linear relationship. 

The two areas differed, however, in the relation of operating cost to 
size. Operating costs increased steadily in both areas until a size 
of approximately 160 acres was reached. The operating costs in the 
Callaway Area then increased very slowly up to a 200 acre unit, after 
·which they resumed the former rate of increase. The operating· costs 
in the Nodaway Area then increased very slowly up to a 240 acre 
unit, after which they resumed the former rate of increase. The 
tendency for these costs to remain fairly constant with increases in 
size over 160 acres is much more pronounced and continues longer 
for the Nodaway Area. 

Because of the differences in the level of productivity and relation 
of costs to size, the size of farm required to produce a net rent was 
different for the three areas studied. The minimum size required to 
produce a net rent for the Big Creek W atershed Area was approxi
mately 177 acres, for the Calla1vay Area 172 acres, and for the Noda
way Area 106 acres. In Callaway there were some farm units in 
such a low state of productivity that adding acres would not have ac
complished the objective of proYiding a net rent. 

The curve of relationship of productiYity to acres required to 
proYide net rent for the Big Creek \¥ atershed showed a tendency 
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for more flatness than the curves for the other areas. The larger 
percentage of the land in pasture may have caused a reduced rate 
of increase in the cost of production curve which could partially ex
plain the flatter curve. The higher yield of pasture per acre which 
would cause the total production curve to rise more steeply would al
so partially explain the flatter curve for the Big Creek Watershed 
Area. 

The acres required to afford a net rent were shown to have steadily 
increased in the period from 1910 to 1930 in the Big Creek Watershed 
when the cost :figures were combined with the change in productivity. 
Soil depletion was evidently having a marked effect in increasing the 
size of farms required to afford a net rent in this area. 

There are farms in all of the areas studied which are either too 
small or too low in productivity, or both, to leave anything for the 
landlord after providing an adequate standard of living from the 
operator and paying the operating costs. Such farm units might be 
termed no rent units in the sense that they are not capable of return
ing a gross rent to the landlord after paying the tenant's living and 
operating costs. There is another still larger group of farms in each 
area which are either too small or too low in productivity, or both, 
to provide an adequate standard of living for the operator; pay 
operating expenses, landlord's necessary expenses, interest on im
provement capital, and leave anything for a net rent. 

CONCLUSIONS 
The fact that rents are being paid on those farms which have been 

shown to have too low a physical production to justify a commercial 
rent means one or more of several conditions. First, the operator's 
capital is suffering a diminution because of lack of repairs and allow
ance for depreciation, or, second, the operator and family are not 
securing a minimum living standard adequate for the maintenance 
of health and decency, or, third, the operator is receiving an income 
from some outside source. The :first condition obviously cannot con
tinue as far as a particular tenant is concerned. His operating capi
tal would soon be dissipated to the point where he could no longer 
operate the unit. The second condition could and probably does 
prevail for much longer periods of time. However, even this condi
tion :finally forces the tenant off the farm. If the living standard is 
not sufficiently high to maintain the health of the farm family, obvious
ly they cannot continue to operate the farm year after year and 
suffer a constant decline in personal physical effectiveness. The third 
condition could theoretically continue indefinitely, but this involves 
a question of part-time farming with which this study does not deal. 
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The fact that some farms are rented which are not capable of paying 

a net rent as determined by the method employed in the study can 

be interpreted in a variety of ways. If, on these farms, the landlord 

was securing enough gross rent to pay his necessary cash expense, 

interest on his capital, and an allowance for his share of the manage

ment, it would follow that the tenant was not receiving enough to 

pay operating costs and to provide an adequate standard of living. 

If, on these farms, the tenant was securing an adequate standard of 

living and paying his operating costs, it follows that the landlord 

was not receiving enough gross rent to pay for all of his necessary 

expense, interest on improvement capital, and an allowance for 

his contribution to management. Obviously the landlord will use the 

first portion of his rent in paying his supplementary costs and apply 

the remainder to his prime costs such as interest and management. 

The fact that the actual commercial rent paid was higher than 

calculated gross rent on the poorer grades of land and lower on the 

better grades of land indicates the inflexibility of customary leasing 

terms. Evidently custom and tradition are by no means reliable 

guides as to the proper division of product between landlord and 

tenant. The tremendous difference in quality of land seems to be 

neglected to a considerable extent in the terms of roost leasing agree

ments. The division of product seems to be based far more on the 

prevailing leasing terms of the community than on any accurate de

termination of the contribution to production of the landlord and 

tenant. 
The influence of soil depletion makes the whole problem assume a 

rather dynamic nature. The effect of soil depletion shown by this 

study indicates that if soil depletion continues as it has in the past, a 

unit which is adequate now will not be adequate a few years hence. 

The fact that acres required increases very rapidly as productivity 

declines indicates that the adjustment in actual acreage will probably 

come too slowly to greatly relieve the problem of inadequate farming 

units. The omission of a charge for soil depletion in calculating the 

net rent has of course given a somewhat more optimistic picture than 

actually exists. The soil depletion charge in any one year if accurate

ly determined, however, would probably not be very great. It is 

the cumulative effect of soil depletion which makes the problem 

serious. It is possible, of course, that the effect of soil depletion is 

being offset to some extent by better methods of production and more 

productive cropping systems. It seems unsafe, however, to. base cal

culations as to the decline in productivity on such uncertain ground. 

The solution of the problem of what constitutes an adequate farm 

unit at various levels of productivity should be of help in the solu-
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tion of other problems concerned with the leasing of land. The at
tempt to rent farm units which are definitely too small or too un
productive to return a net rent can result only in disappointment. 
Difficulties in leasing arrangements, mobility of tenants, undue de
pletion of the soil, and similar difficulties are the result. The economic 
loss to society is certain to be great if the prevalence of inadequate 
units is as great as this study seems to indicate. 

It is not necessary that the farm units be capable of paying any 
considerable amount of net rent after a charge for soil depletion is 
allowed. As long as economic rent appears, if only in small amounts, 
the system would function satisfactorily. It is essential only that 
the farm unit be capable of returning to the landlord a gross rent 
great enough to pay his money costs and an opportunity cost on his 
capital. 

The study presented here makes no attempt at extensiveness but is 
concerned primarily with the development of a technique and meth
od for determining the adequacy of farming units from the stand
point of paying a net rent. It is concerned more with an exploration 
of the problem and a derivation of principles and relationships rather 
than definite quantitative results. In effect the results obtained are 
to a large extent qualitative and general in nature rather than 
quantitative and specific. While the quantitative findings were de
rived in the most accurate manner possible and feasible, they are 
cited largely to illustrate principles and tendencies. This should not 
be interpreted to mean that any new principles have been discovered, 
but rather as the application of well known rent theory to the actual 
situation. The study is only a beginning but should serve as a guide 
in pointing out the need for further study. For instance, a logical 
further step would be an application of the method to a wider territory 
rather than to small selected samples. It would also be desirable to 
make the section on costs of production more complete. 

The most useful contribution which could be made to the improve
ment of the data on costs of production would be an accurate determi
nation of the charge which should be made for soil depletion. 
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APPENDIX 

Note 1.-Classi:fication and Computation of Costs Used in Study 

The operating expense of the tenants includes the following items 
of costs which were computed directly: equipment repairs, tractor 
expense, special equipment expense, crop expense which includes seed, 
fertilizer, threshing, twine, etc., horse feed, and horse and tractor de
preciation. It is observed that the last two items are not direct cash 
outlays but it is felt that for the purpose of this study they can be so 
considered. It will also be noted that these expenses refer only to 
crop production. In addition to these costs which are for crop pro
duction alone there are some others which are incurred for both crop 
and livestock production. These expenses were interest on working 
assets at 5 per cent, truck repair, auto repair, labor, groceries for 
hired labor, miscellaneous operating expense, and depreciation on 
joint working assets. These expenses which will be called joint ex
penses were divided between crops and livestock on the basis of value 
of livestock produced and the value of crops sold. To the total joint 
expense for each farm the percentage of total income from crops was 
applied to obtain the proportion of this joint expense which should be 
included as crop expenses. 

Interest on operating capital was allowed at 5 per cent on the operat
ing capital used in crop production. 

Landlord's necessary expense includes the following items: taxes, 
insurance on buildings, permanent improvement repairs, and depre
ciation on farm improvements. 

Interest on landlord's improvement capital was computed at 5 
per cent. Landlord 's capital was used in the economic sense to mean 
the man-created capital such as buildings, water supply and fences. 
Because of lack of adequate measures certain forms of man-made 
capital such as terracing, tiling, etc. were purposely omitted in this 
study. 

Note 2.-Relation Between Pasture Land Productivity and Crop 
Land Productivity 

The data on 40 farms in 9 counties in Missouri were from a study of 
pasture land productivity now in progress.1 Very detailed pasture 
records were available for these farms including the days on pasture of 
each class of livestock. The data on the Nodaway and Callaway Coun
ty farms were secured from an Agricultural Conservation Survey 
made in 1936 by the AgTicultural Adjustment Administration in 

'Unpublished data, Dept. of Agr. Econ., Univ. of Missouri. 
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cooperation with the College of Agriculture. The number of days 

grazed, per cent grazed, and acres of pasture per cow as estimated by 

the farmer were given on these records. A definition of the various 

terms of measurement follows: 
''Cow days per acre'' is the number of days pasture for a mature 

cow per acre of pasture for the entire pasture season. 

''Potential cow days per acre'' is the number of days of pasture 

which could have been obtained for a mature cow if the pasture was 

completely utilized. 
''Acres pasture per animal unit'' is the number of acres required to 

keep a mature cow for the pasture season. 
''Actual feed units per acre of pasture'' is the total cow days pas

tured converted to its equivalent in feed units. Cow days were con

verted to feed units by means of a feed unit value of a cow day ob

tained by calculating the feed units to support a 1000 pound cow per 

day and assuming that a cow day of pasture supplies this amount of 

nutrients. 
The gross correlation coefficients between pasture land productivity 

and crop land productivity are shown in Table 14. There were no 

significant positive correlations. These results do not mean that no 

relationship exists. Rather, they indicate no relationship as far as 

these samples and these methods are concerned. In addition to those -1 

measures shown in Table 14 the yields of some of the hay crops were 

plotted against measures of pasture productivity. Since no correla-

tion ·was evident the values for "r" were not calculated. 

TABLE 14.-CORRELATIONS BETWEEN PASTURE LAND PRODUCTIVITY AND CROP LAND 

PRODUCTIVITY 

Variables Correlated 
Value of r* 

Area or Sample Crop Pasture Value of to be 
Land Productivity Land Productivity r significant 

40 Farms in 9 Counties in 
Missouri Corn Yields Cow Days per Acre -.22184 .3932 

103 Nodaway County Farms Corn Yields Potential Cow - .05295 .2540 
Days per Acre 

103 Nodaway County Farms Feed Units per Acres Pasture - .04643 .2540 
Crop Acre per A. U. 

103 Nodaway County Farms Corn Yields Acres Pasture +.00846 .2540 
per A. U. 

103 Callaway County Farms Corn Yields Actual Feed Units per +.22751 .2540 
Acre of Pasture 

103 Callaway County Farms Feed Units per Acres Pasture -.30340 .2540 
Crop Acre per A. U. 

*Fisher, Statistical Methods for Research T¥orkers, Table V-A. 

Some of the measures of crop land productivity were correlated 

with each other to discover if they were consistent in measuring crop 

land quality. All of these correlations gave significant positive results 

indicating that the measures of crop land quality were consistent. 
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The same results were found with the measures of pasture land pro
ductivity. While it is apparent that there are some weaknesses of the 
methods of measurement used, yet their agreement With each other 
indicates that the application to a sufficient number of cases should 
overcome these weaknesses enough to secure some correlation if a 
correlation exists. 

It must be remembered that this study does not deal with land in 
its virgin state. In the virgin state it should be evident that the 
better crop land would be associated with the better pasture land on 
most farms. Presumably the worst land would be used for pasture 
on each farm but in general the worst pasture land on the farms with 
the best crop land would be more productive than the worst pasture 
land on the farms with the poorest crop land. After the passage of 
time and man's effort in using the land there are facts which may 
cause this relationship to disappear or at least diminish to a notice
able extent. The treatment and use of pasture land does not vary as 
much from farm to farm as does the treatment of crop land. It is to 
be expected, then, that crop land would vary farther from its original 
state of productivity than would pasture land. If this is true then it 
is easy to see one reason for not securing a positive result in the cor
relations. Since the findings reveal no significant results the average 
figures for pasture productivity will be used where no pasture records 
are available. 

Note 3.-Determ.ina.tion of Charge for Management 

The data used as the source of the calculation of a management 
charge were 67 Nodaway county survey records collected by the De
partment of Agricultural Economics for the crop year of 1928. On 
these surveys each operator was asked to give an estimate of the 
value of his labor and management. To obtain a charge for manage
ment the prevailing wage rate was subtracted from the total value 
of labor and management. The appropriate curve was then fitted to 
the data. The value of management at each size of farm was then 
deflated to the 1935 price level by means of an index of farm wages.2 

The charge for management increases at a decreasing rate as the size 
of farm increases. The equation used to describe this relation was 

Y =a+ b log X 
where Y =charge for management and X = total acres. It will be 
noted that the charge in 1935 was about one dollar per acre. Data 
from professional farm management companies indicate that this is 

2Agricultural Situation. 
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approximately the typical charge. Such companies ordinarily charge 
a fixed rate per acre regardless of the quality of the land and have min
imum below which the total charge cannot go regardless of the size. 

To obtain the charge for management it was necessary to convert the 
dollar value of management into feed units. The dollar values and 
feed unit values of management at various sizes of farms are shown 
in Table 15. 

TABLE 15.-VALUE OF MANAGEMENT AT VARIOUS ACREAGES IN NODAWAY 
COUNTY FOR 1935 

Acres Dollar Value Feed Units Required 

60 $ 43 74 
80 96 166 

120 169 291 
160 222 383 
180 243 419 
200 262 452 
240 295 509 
280 323 557 
300 336 579 
320 348 600 
360 369 636 

Note 4.-Relation of Size of Farm to Per Cent of Total Assets in 
Improvements 

The percentage total assets in improvements was calculated for 
each farm in the Big Creek ·watershed and the straight line equation 
between the per cent of total assets in improvements and total acres 
was established. The equation for the relationship was as follows: 

Y = 41.8 + .0374-25X; 
the value Y = percentage improvements is of total assets and X _ 
total acres. Table 16 shows the percentage at various acreages. 

TABLE 16.-PERCENTAGE OF TOTAL ASSETS IN IMPROVEMENTS AT VARIOUS 
ACREAGES IN THE BIG CREEK WATERSHED 

Acres Per Cent Acres Per Cent 

60 39.6 240 32.8 
80 38.8 280 31.3 

120 37.3 320 29.8 
160 35.8 360 28.3 
200 34.3 400 26.8 

Note 5.-Indexes Used in Adjusting for Changes in Price Level 

TABLE 17.-lNDEXES USED IN ADJUSTMENT FOR PRICE LEVEL 

Item 1928 Index 

Commodities Used in Production . . . . . . . . . . . . . • . . 148 
Farm Wages . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 179 
Farm Real Estate Values . . . . . . . . . . . . . . . . . . . . . . . 98 
Farm Taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 325 
Operating Capital . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . 141 

1935 Index 

126 
103 
40.48 

223 
117 

Ratio 

85.135 
57.542 
41.306 
68.615 
82.979 
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Operating costs were adjusted by the index of prices paid by farmers 
for goods used in production published in the ''Agricultural Situa
tion.'' 

Farm wages and wage for management were adjusted by the index 
of farm wages published in the "Agricultural Situation". 

Farm real estate values were adjusted by indexes of farm real 
estate values from the Bureau of Agricultural Economics. 

Farm taxes were adjusted by indexes of farm taxes from unpub
lished data from the Department of Agricultural Economics of the 
University of Missouri. 

The value of operating capital was adjusted by the index of the 
wholesale price level published in the " Agricultural Situation." 
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