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Agricultural Adjustment in 
Northern Missouri 

By Virgil E. Crowley and Frank Miller 

INTRODUCTION 

Every individual, regardless of his trade or business, finds it necessary to 

make adjustments in the factors he uses to meet changes in social, economic, 
and political conditions. Often the changes are made very slowly. This situation 
has previaled in agriculture. The reasons for the lethargy are not clearly under
stood. The question, "Why?" needs to be answered. Is it due to the slow rate 
of captial accumulation? Is it the institutional framework under which farmers 
control resources? Is it the reluctance of farmers to make changes? Or, can the 
cause rest upon the political environment in which farmers organize and operate 
their businesses? 

The purpose of this inquiry is to determine what changes farmers in north
ern Missouri have made through time, some causes of the adjustments, and the 
reasons they have not made greater changes. The area from which data were ob
tained is shown in Figure 1. 

In an area as large as northern Missouri there are many soil types. The most 
important are the Marshall-Grundy series, the Putnam-Mexico series, and the 
Shelby and Menfro series. Numerous types of bottom-land soils appear along 
streams.1 There are wide variations in topography and productivity. 

The Marshall-Grundy soils are derived from loess and have a silt-loam tex
ture. The topography is rolling and erosion is a serious problem, but these are 
some of the most productive soils in the state. The Shelby soil is derived from 
glacial till. It is rolling to moderately hilly and erosion is severe. The Putnam
Mexico soils are found on the level prairies in the northeastern part of the state 
and are derived from loess. Nearly all of them are under cultivation. The Lindley 
soil is basically from glacial till. It ranges from steeply rolling to hilly in topog
raphy and erosion is very severe. The Menfro soils make up the river-hill area. 

·They are formed on loess material and are hilly and highly productive. The al
luvial bottomlands are level and of high average fertility. The soils of the region 

1 H. H. Krusekopf, Major Soil Areas of Missouri, 1962, University of Missouri Agricultural Experi
ment Station Bulletin 785, May, 1962. 
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Fig. 1 

Region and Economic Areas of Northern Missouri From Which Data Were 
Obtained for the 1962 Adjustment Study. 

vary from very low to very high in productivity and support a diversified agri
culture. 

The average length of the growing season ranges from 168 days for the ex
treme northern tier of counties to 178 days for the rest of the area. 2 The average 
annual precipitation ranges from 32 to 36 inches. 3 Temperatures are highly variable 
and range from an average daily maximum of 36°F in January to 90°F in July. 4 

New technology in agriculture has introduced hybrid seed, antibiotics for 
the control of livestock diseases, new pesticides, herbicides, improved breeds of 
livestock, large scale machinery, automatic feed-handling systems, balanced nu
trients for plants and animals, and many precedures for increasing the output per 
man hour of labor employed on farms. The result is an increasing total output 
of farm commodities with a declining labor force. 

2V. Alonzo Metcalf and C. E. Klingner, Agriculure in Missouri, University of Missouri in coopera
tion with Missouri State Department of Agriculrure, Circular 795, May, 1963. 
3Ibid. 
4 Agricultural Atlas of Missouri, College of Agriculture, Agricultural Experiment Station Bulletin 
645, February, 1958. 
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To take advantage of this new technology, farmers are using more purchased 
inputs. As a result, the out-of-pocket costs of operating farm businesses is at 
record high levels. Increased productivity has not been sufficient to offset lower 
selling prices except on those farms where high-cost equipment can be used to 
its full capacity. Thus, many farmers have failed to enjoy the benefits of increased 
productivity. The resulting low level of net income may be a major reason for 
the slow rate of adjustment in farm businesses. 

One of the basic reasons for the lag in income as compared with costs is il
lustrated in Figures 2 and 3. A farmer who purchases large scale equipment and 
does not adjust the acreage on which it is used to the new capacity for accom
plishing work becomes a high-cost producer. Figure 2 shows that if a two-row 
corn picker is used to harvest only 40 acres of corn, the cost of providing the 
picker is $5.21 per acre. However, when the area harvested is increased to 160 

Fig. 2 

Annual Cost Per Acre in Relation To Acres Of Use (2 Row Corn Picker} 
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Source: James E . Dillion, "A Study of The Use and Annual Cost of Combines Corn 
Pickers and Hay Balers in Missouri, " Unpublished Masters Thesis Universit/ of Missouri 
Columbia, 1950 ' 
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acres, the cost is $2.02 per acre, a 60 percent reduction. Figure 3 shows the cost 
of using a three-plow tractor. When a power unit of this size is used to culti
vate approximately 100 acres, the ownership cost is $3.27 per acre. If the acreage 
can be increased to 150, the cost can be reduced to only $2.18 per acre. 

Figures 2 and 3 show that adoption of new technology is not profitable un
less the farmer can enlarge his enterprises to take advantage of the increased ca
pacity to accomplish work. However, if the farmer does not buy the higher ca
pacity equipment, his earnings remain low because of lack of output. 

It is important to know how (or if) different land tenure arrangements have 
affected the rate and kind of adjustments in resource use that farmers have made. 
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Fig. 3 

Fixed Tractor Ownership Costs per Acre by Size of Tractor and 
Acreage of Cropland 
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Source: Donald C. Huffman and Fred E. Justus, Jr., Farm 
Machinery Investment and Use. Universtiy of Missouri, Agricultural 
Experiment Station Bulletin 774, p. 15. 
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It is also important to know if unique land tenure arrangements have emerged 
that have facilitated the adjustment process, or if existing arrangements have per
mitted farmers to make the changes which were needed to provide incomes suf
ficient for their families . 

THE PROBLEM 

In northern Missouri, which is predominantly rural , the incomes of many 
commercial farmers are inadequate to provide a fair wage for family labor and re
turn to management. Under recent cost and income conditions, gross sales of at 
least $20,000 have been necessary for a $6,000 net farm income. In 1959, census 
figures showed that 70 percent of the commercial farmers had gross receipts under 
$10,000 and 38.6 percent had sales below $5,000. (Table 1). Realized net farm 
income increased from $11.3 billion in 1959 to $14.1 billion in 1965, but it was 

TABLE 1--NUMBER AND PERCENT OF FARMS IN NORTHERN MISSOURI 
BY ECONOMIC CLASSES, 1959 

Economic Areas 
Areal Area 2a Area 2b 

Economic Number Per- Number Per- Number Per-
Classes * of Farms cent of Farms cent of Farms cent 

Class I 434 4.09 205 1. 24 304 2.00 
Class II 945 8.91 884 5.35 1207 7.92 
Class III 2478 23.37 2924 17.70 3352 22.05 
Class IV 3312 31. 24 5318 32.18 4617 30. 38' 
Class V 2637 24. 87 5116 30 . 96 4501 29. 61 
Class VI 797 7. 52 2977 12.56 1222 8.02 

Total 10603 100.00 16524 100.00 15203 100.00 

*Commercial farms were divided into six economic classes on the basis of 
total value of all farm products sold, as follows: 

Class of Farm 

II 
III 
IV 
v 

VI 

Value of Farm Products Sold 

$40, 000 and over 
$20, 000 to $39, 999 
$10, 000 to $19, 999 
$ 5, 000 to $ 9, 999 
$ 2, 500 to $ 4, 999 
$ 50to$2,499 

Source: U.S. Bureau of the Census, !.[...§.. Census Qf Agriculture: 1959, Vol. 
1, Counties, Part. 17, Missouri, U.S. Government Printing Office, Washington, 
D.C., 1961. 
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still only 31.8 percent of gross returns. 5 The data in Table 1 show that the maxi
mum realized net cash income of almost 70 percent of the commercial farmers 
in the three areas in 1959 was $3,010.00 or less, which was not large enough to 
provide a satisfactory level of living for a farm family. In many instances it was 
not enough money to provide proper health care, education, and recreation. It 
has not risen much since 1959. Low income often prevents a farm operator from 
making new investments in land or needed improvemets so he can take advan
tage of new technology in a way that will increase the level of his income. 

In rural areas, low farm incomes have adverse effects on all segments of the 
community. The schools, the churches and other community facilities are apt to 
be inadequate due to lack of funds. Businessmen have their incomes reduced be
cause of the low purchasing power of their customers. Some of the basic causes 
are scarcity of land and lack of capital for setting up adequate enterprises. Many 
farm families are underemployed and opportunities for off-farm work are limited 
because of the rural nature of the area. 

Another phase of the adjustment difficulty is failure to transfer adequate size 
units to succeeding operators without breaking them into their component parts. 
Under these conditions adjusments are made very slowly and tend to be repeated 
each generation. 

The work reported here in this publication was guided by the following 
objectives: 
1. To determine how particular tenure arrangements impede or facilitate specific 

adjustments. 
2. To identify the obstacles to agricultural adjustment and reveal effective pro

cedures for overcoming them. 
3. To find out if unique tenure arrangements are emerging which will enable 

agriculture to adjust more quickly and soundly to technological and economic 
changes than has been possible in the past. 

4. To identify the goals and values that cause people who have low incomes to 
remain on the land. 

METHOD OF INVESTIGATION 

The investigation was undertaken in cooperation with the Agricultural Ex
periment Stations of Kansas, W isconsin, Illinois, and North Dakota. Assistance 
was given by the Economic Research Service, USDA, the Farm Foundation, and 
the North Central Land Tenure Research Committee. 

5 Farm Income Situation, April, 1966, Economic Research Service, U. S. Department of Agriculture, 
Washington, D.C. 
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Sampling Procedure 

To secure data for the study, segments containing five to 15 households or 
farm units varying in size from one-half section to five sections were outlined 
and numbered on county highway maps. Strictly urban areas were excluded. No 
effort was made to obtain a specified numer of observations for each tenure class. 
A random sample of 260 segments was drawn. A questionnaire was prepared, and 
enumerators were sent into the area to interview all eligible farm operators in 
the sample segments. 

To concentrate on farm operators who were engaged in general farming and 
to provide data pertaining to a mixed agricultural region, the following census 
types of farms were considered ineligible: Vegetable, fruit and nut, poultry, and 
miscellaneous. All commercial farm operators except those operating these types 
were interviewed. Incorporated farms were included; since only a few were found, 
the records were used in a separate study and are not reported in this analysis. 
Schedules were completed for 210 owner-operators, 200 part-owners, 116 tenants 
and 88 partnerships, making a total of 614 records available for the analysis. 

Survey Questionnaire 

The questionnaire was desiged to provide information about the resource ad
justments that had been made by farmers with special attention to land. The data 
included assets controlled at the time the respondent started farming, acres of land 
owned and rented, total acres operated, acres and kinds of crops grown, yields 
and complete inventories at the beginning and end of 1962. An attempt also was 
made to get information concerning the farm operatos' attitudes and goals, ade
quacy of credit, and the availability of land either for purchase or rent. Owner
operators were asked how they obtained their land and in what year they ac
quired title. 

The field survey was made in the spring and summer of 1963. The data were 
for the 1962 production year, the year the respondent started farming, and other 
specified time periods. The information was used to test the following hypotheses: 

1. Attitudes of farm operators toward land ownership, control through lease, and 
use of credit have influenced the operators' rates of adjustment toward more nearly ade
quate farm businesses. 

2. The tenure arrangement under which the farm operator started in business 
greatly influenced his gain in net worth. 

3. The amount of capital controlled at the time the business was started influenced 
the level of income and the rate of capital accumulation. 

4. The amount of assets controlled by the farm operator was a more important de
terminer of gain in net worth than the percent of equity held in the business. 

5. The advance in land prices accounted for more of the gain in net worth of 
owner-operators than did savings from income. 
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6. The advance in land prices made it possible for owner-operators to increase their 
net worth more rapidly than that of tenants. 

7. Existing land tenure arrangements are flexible enough to permit the adjustments 
in operating units that farmers would like to make. 

8. Noneconomic factors have influenced agricultural adjustments more than the 
tenure arrangement used to gain control of the land. 

9. Low income, inability to obtain credit, insecurity of tenure, and unwillingness 
of farm operators to bear risk have retarded the rate of agricultural adjustment in the 
area. 

MAJOR TENURE GROUPS AND 
RESOURCES OF THE STUDY AREA 

The farm operators of northern Missouri have made many adjustments in 
the use of resources, from the standpoints of both quantity and kind. Some, in 
the nature of short-run or immediate change, have involved varying the amounts 
of resources used to produce a specific commodity. Other adjustments have been 
made through time and have required a long planning horizon. 

One of the most essential productive factors is land, which can be owned or 
rented. Because of its importance, an effort was made to determine which method 
of control resulted in the most efficient use with the least exploitation, and which 
of the numerous institutional arrangements made it easiest for the farmer to ad
jus toward efficient combinations of factors. 

Tenure Groups. The major land tenure groups were owners, part-owners, ten
ants, and partnerships. While individual holdings varied in some detail, nearly 
all could be included under one of these classifications. The exceptions were cor
poration farms; these were used in another study reported in Missouri Agricul
tural Experiment Station Bulletin 833, April, 1965. The distribution of the major 
tenure groups is shown in Table 2. Area 2a contains the smallest number of 
commercial farms, and area 2b the largest number. Owner-operators tend to con
centrate more heavily in Economic Area 2b, where 39 percent of the respondents 
owned their land. In Area 1, only 7 percent were owners. This area contained 
the heaviest concentration of tenants. More than one-fourth (27 percent) of the 
respondents were tenants. Only 15 percent of those in Area 2a and 17 percent in 
Area 2b were tenants. 

These differences are affected by variations in population and basic resources. 
Area 1 is near two population centers: Kansas City, with more than 475,000 
inhabitants, and St. Joseph, with at least 79,000 people. It contains a high per
centage of productive land which tends to be retained by families over long peri
ods of time, even though not actively farmed by the owners. This situation is re
flected in a high percentage of tenancy. Part-owners are distributed throughout 
the different economic areas. The largest number is found in Area 2b, where 



TABLE 2-- DISTRIBUTION OF COMMERCIAL FARMERS BY MAJOR TENURE GROUPS IN ECONOMIC 
AREAS 1, 2a, 2b OF NORTH MISSOURI , 1962 

Economic Areas 
Are a 1 Area 2a Are a 2b All Areas 

Tenure Groups No. P er cent No ; P er cent No . P er cent No. Percent 

Owner 57 29.69 66 37. 29 87 39.37 210 35 .59 

P art-Owner 65 33. 85 68 38.42 67 30.32 200 33. 90 

Tenant 52 27.08 27 15.25 37 16.74 116 19.66 

Partnerships 18 9. 38 16 9. 04 30 13 . 57 64 10.85 

Total 192 100. 00 177 100.00 221 100.00 590 100. 00 
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owner operation is high. As a rule, partnerships are between members of the 
family. The father furnishes the land against the junior member's labor. The live
stock and equipment are owned jointly. 

Types of Leases Used by Tenants 

While several types of leases were found, three were common: (1) Crop
share cash contracts, (2) cash, and (3) livestock share. The most important type 
from the standpoint of number was the crop-share cash lease. This type was be
ing used by 63 percent of the tenants and 89 percent of the part-owner group to 
acquire control of the land they rented. The cash lease was used by 17 percent 
of the tenants and a few of the part-owners. The livestock-share lease was second 
in importance and was used by 20 percent of the tenant operators and 8 percent 
of the part-owners. Cash rents usually were paid for pasture land. 

Types of Farms. The commercial farms of the three Economic Areas were 
divided into five basic types. The classification was based on principal source 
of income and was made, without regard to economic areas, as follows: Mixed 
livestock, hog, beef cattle, cash grain, and dairy. The number and percentage in 
each class, by tenure groups, is shown in Table 3. Owner and partnership oper
ators depended on livestock enterprises more than part-owners and tenants. Beef 
breeding herds dominated the livestock enterprises, particularly on owner and 
part-owner operated units. Dairy enterprises were of minor importance. 

The distribution of different types of farms emphasizes the fact that this 
truly is a mixed farming region. No single type is dominant regardless of the 
tenure status of the operators. This heterogeneity may be one of the reasons for 
the great variation in net income among farmers in a given income period. 

Characteristics of Commercial Farm Operators 

The farm operator uses many different resources in his business. The factors 
employed can be classified as land, labor, capital, and management. The operator 
and his family supply most of the labor and management, and a substantial part 
of the capital. The land may be owned or rented. Since the success of the busi
ness depends upon the manager, who decides what to produce and how the vari
ous resources will be combined, it is important to know something about the 
operator. 

Age is one of the characteristics which influence the adjustments farm oper
ators make in the use of resources (Table 4). The data showed that the tenant 
group had the largest percentage of farmers in the 21-30 year bracket, and owners 
had the greatest percentage in the 61 to 70 and over group. More than 50 percent 
of all respondents were between 18 and 51 years of age; approximately 15 percent 
were over 60 years of age. The average age of all farmers was 48 years. 
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AREA OF 1, 2a, 2b IN NORTH MISSOURI (1962) 

].'enant GrouEs 
owner Part-Owner Tenant Partnership 

Type of Farm Number Percent Number Percent Number Percent; Numoer Percent 

Mixed Livestock 55 26.57 53 26.50 31 27.19 19 32.21 

Hogs 51 24.64 29 14.50 10 8. 77 10 16. 95 

Beef 51 24.64 51 25.50 37 32.46 14 23,73 

Cash Grain 20 9.66 52 25.00 30 26.32 9 15.25 

Dairy 30 14.49 15 7,50 6 5.26 7 11.86 

Total 207 100.0 200 100.00 114 100.00 59 100.0 

TABLE 4--AGE DISTRIBUTION OF COMMERCIAL FARMERS IN THE MAJOR TENURE GROUPS 
OF ECONOMIC AREA 1, 2a, 2b OF NORTH MISSOURI (1962) 

Tenure Groups 
Ages in Owner Part Owner Tenants Partnership Total 
Years No. Percent No. Percent No. Percent No. Percent No. Percent 

0 ~ 20 1 1. 56 2 0.34 

21 - 30 8 3.81 12 6.00 26 22.41 10 15.63 56 9.49 

31 - 40 28 13.33 40 20.00 35 30.18 12 18.75 115 19.49 

41 - 50 41 19.52 73 36.50 24 20.69 9 14.06 147 24.92 

51 - 60 75 35,72 56 28,00 26 22.41 21 32.81 178 30.17 

61 - 70 45 21.43 17 8.50 4 3.45 7 10. 94 73 12.37 

Over 70 13 6.19 2 1.00 0 4 6.25 19 3.22 ---
Total 210 100.00 200 100.00 116 100.00 64 100.00 590 100.00 
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Few tenants were over 60 years of age. This fact suggests movement up the 
agricultural ladder. A high percentage of the men under 41 years of age were ten
ants or members of partnerships. As farmers advanced in age they moved from 
the tenant group into either the part-owner or owner classification. The partner
ship arrangement was used by aging owner-operators to remain in business. As 
a rule the farm firm included the father and a son or some member of the family. 
The senior partner participated in management and in many cases did not furnish 
any of the labor. 

Owner-operators had the most farming experience (average 27 years). Part
nership operators were next with an average of 24 years, followed by part-owners 
with an average of 23, and tenants with 16 years. The range in farming experi
ence was from one to 62 years. 

The 1962 tenure distribution of farm operators is shown in Table 5. The 
majority of respondents started their farming careers as tenants and shifted into 
other groups (Table 5). The usual pattern of progression was to start farming as 
a tenant and as capital was accumulated to provide a basis for credit to move 
from tenant to owner. 

The experience of the farmers from whom data were obtained indicates that 
operators still advance from one tenure group to another, but the rate of change 
is slow. Of the 210 who were owner-operators at the time they were interviewed, 
22 percent started as owners, a little less than 8 percent as part-owners, almost 67 
percent as tenants, and 3 percent as partners (Table 6). The data showed that 75 
percent of all farmers completing the questionnaires began farming as tenants 
but at the time of the interviews only 20 percent were full tenants (Table 6). 
Of the 116 tenants, 108 or 93 percent started as tenants. Thus, 67 percent of the 
current owner-operators had changed their tenure status, but only 7 percent of 
the present tenants had changed from their starting situation. 

The education of farm operators is a factor that may affect the adjustments 
they make in the use of resources. This influence is most likely to be reflected 
in management decisions. The years of formal schooling of members of the major 
tenure groups are shown in Table 7. They varied from two to 18 years. The aver
age for all operators was 10 years. Owner-operators had the largest number of 
individuals with four years or more of college training. They were followed by 
part-owners, then tenants and partners. The differences in average years of school
ing achieved by the various tenure groups were not significant. For owner-oper
ators it was 10.16 years, for part-owners 10.15, for tenants 10.49, and for members 
of partnerships 10.15 years. 

The importance of years of schooling has been investigated in other states. 
In Oklahoma, Beck and Hurt showed that farm operators with very low total 
farm sales (less than $1,200) had an average of 6.8 years of formal training.6 

6W . B. Beck and Vernon G. Hurt, Potential f or Agricultural Adjustment and Development in the 
Quachita Highlands of Oklahoma, Bulletin 582, Stillwater, Oklahoma State University, June, 1960, 
p. 10. 



TABLE 5--FARM EXPERIENCE OF THE COMMERCIAL FARM OPERATIONS BY TENURE GROUPS IN 
ECONOMIC AREA 1, 2a, 2b OF NORTH MISSOURI (SHOWN BY STARTING PERIOD) 

Years Owner Part-Owner Tenants PartnershiE 
Started Number Percent Number Percent Number Percent Number Percent 

1900 - 1910 5 2.4 3 4.7 

1911 - 1920 28 13.3 11 5.5 1 0.9 4 6.2 

1921 - 1930 60 28.6 32 16.0 13 11.2 17 26.6 

1931 - 1940 34 16.2 60 30.0 12 10.3 8 12.5 

1941 - 1950 51 24.3 70 35.0 46 39.7 14 21. 9 

1951 - 1960 26 12,4 26 13.0 41 35.3 16 25.0 

1961 and 
Later 6 2,8 1 0.5 3 2.6 2 3.1 

Total 210 100.0 200 100.0 116 100.0 64 100.0 
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TABLE 6--BEGINNING TENURE STATUS OF COMMERCIAL FARM OPERATORS IN NORTH MISSOURI 
AS SHOWN BY THE 1963 ADJUSTMENT SURVEY* 

Tenure at Time of Starting 
Present Owner Part Owner Tenant Partnership 
Tenure Total Percent No. Percent No. Percent No. Percent No. Percent 

Owner 210 100.00 47 22.38 16 7.62 140 66.67 7 3. 33 

Part Owner 200 100.00 29 14.50 18 9.00 151 75.50 2 1. 00 

Tenant 116 1100.00 2 1.73 1 o. 86 108 93,10 5 4.31 

Partnership 64 100.00 5 7.81 6 9.38 42 65.63 11 17.18 

Totals 590 100.00 83 14.06 41 6.95 441 74. 75 25 4.24 

*The classification is based on the tenure status of respondents at the time of the interview. 
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TABLE 7--YEARS OF SCHOOL COMPLETED BY THE COMMERCIAL FARM OPERATORS IN THE MAJOR 
TENURE GROUPS OF NORTH MISSOURI AS SHOWN BY THE 1963 ADJUSTMENT SURVEY 

Tenure Groups 
Years of Owner Part Owner Tenants Partnerships 
Schooling Number Percent Number Percent Number Percent Number Percent 

0 - 3 3 1.50 

4 - 7 15 7;14 7 3.50 9 7.76 2 3.13 

8 74 35.24 80 40.00 30 25.86 25 39 .06 

9 - 11 36 17.14 19 9.50 12 10.35 8 12.50 

12 62 29.52 76 38.00 50 43.10 22 34 . 38 

13 - 15 14 6.67 10 5.00 12 10.35 6 9. 37 

16 4 1. 91 2 1.00 2 1.72 1 1. 56 

17 and over 5 ~ __ 3 1.50 _1 __,__§§_ 

Total* 210 100.00 200 100.00 116 100.00 64 100. 00 

*Average years of schooling for entire group is 10.13 years . 
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18 MISSOURI AGRICULTURAL EXPERIMENT STATION 

Those with sales of $1,200 and over had completed 6.2 years of training. In the 
study that is being reported here, years of formal training had no effect on gross 
farm sales. 

Many people leave the farm to work at various jobs. Few migrate from 
towns and cities to take up farming as a· career. Most of the farmers in northern 
Missouri were born and reared on farms, as shown by Tables 8 and 9. While 
nearly all of the operators were farm reared, many had worked at other occupa
tions prior to beginning careers as farmers. The prinicpal jobs that had been held 
outside of agriculture were skilled and general labor. 

Land Resources 

The land that commercial farmers in Economic Areas 1, 2a, and 2b control 
is highly variable in topography and productivity. The method by which the op
erators control it determines the land tenure group in which they are placed. 
Many of the operating units contain some good land and some that is very poor. 
However, the mixture or proportion of productive and unproductive land is not 
uniform. Hence, there are good farm units, relatively unproductive units, and 
wide variations between the best and the poorest. 

The data do not permit an analysis of adjustments by productivity classes, 
but acres in the operating unit can be used as a general measure of adequacy of 
the land resource. The average size of farm is shown in Table 10. In general, 
owner-operators had the smallest farms. The range was 20 to 1,700 acres. The 
average was 263 acres. Fifty percent of the operating units contained 200 acres 
or more. Units of 200 acres were the most common size. Partnership operators 
had the largest farms with an average of 538 acres. 

The average farm operated by owners was approximately half the size of 
the partnership unit (263 versus 538 acres). The tenant group operated an aver
age 327 acres and part-owners 411 acres. The distribution of farms by size is 
shown in Figure 4. All tenure groups are included. 

Productivity of Land 

While data were not available to determine the productivity of the soil of 
each individual farm, a general indication of this impotrant factor is given in 
Table 11, which presents the relative gross productivity per acre of land in each 
of the countries. The average productivity of Economics Areas 2a and 2b is very 
similar and is significantly lower than in Area 1. The high quality of land in 
Area 1 offers one explanation of the greater proportion of tenancy found there. 
Most of the land is productive enough to be held as an investment while tenant 
operators earn good livings for their families. 



TABLE 8--NUMBER AND PERCENTAGES OF COMMERCIAL FARM OPERATORS BORN ON FARMS IN 
NORTH MISSOURI BY TENURE GROUPS AS SHOWN BY THE 1963 ADJUSTMENT SURVEY 

Born on a Farm Not Born on a Farm 
Tenure Group Number Percent Number Percent Total Percent 

Owner-Operators 198 94.3 12 5.7 210 100 
Part-Owners 186 92.5 15 7.5 201 100 
Tenants 106 91.4 10 8.6 116 100 
P artnerships 61 93 . 8 4 6.2 65 100 

Total 551 93.1 41 6,9 592 100 

Chi-square= 1.1343 (not significant at the • 05 level). 
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TABLE 9--NUMBER AND PERCENTAGE OF COMMERCIAL FARM OPERATORS REARED ON THE FARM IN 
THE MIXED FARMING REGION OF NORTH MISSOURI BY TENURE GROUPS AS SHOWN BY THE 

1963 ADJUSTMENT SURVEY 

Reared on Farm Not Reared on Farm 
Tenure Group Number Percent' Number Percent Total Percent 

Owners 204 97. 1 6 2.9 210 

Part Owners 193 96.02 8 3 . 98 201 

Tenants 109 93.97 7 6.03 116 
Partnerships 62 95.4 3 4.6 65 

Total 568 95.95 24 4.05 592 

Chi-square= 2.0102 (not significant at the .05 level} 

TABLE 10--ACRES PER FARM BY TENURE GROUPS IN ECONOMIC AREAS 1, 2a, 2b IN NORTH 
MISSOURI, AS SHOWN BY THE 1963 ADJUSTMENT SURVEY 

Acres 
Number 

Tenure Group of Farms Low High Mean Median 

Owner Operators 210 20 1700 262.9 200 
Part-Owner Operators 200 40 1319 41il.9 320 
Tenant Operators 116 60 2500 326.8 283 
Partnership Operators 64 94 2391 538.4 452 

Total 590 20 2500 355. 2 280 

100 

100 

100 

100 

100 
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TABLE 11--RELATIVE GROSS PRODUCTIVITY (R.G.P.) PER ACRE OF LAND IN MISSOURI COUNTIES 
IN ECONOMIC AREA 1, 2a, 2b IN NORTHERN MISSOURla 

Economic Area 1 Economic Area 2a Economic Area 2b 
County RGP County RGP :county 

Andrew 77.87 Adair 53.83 Audrain 
Atchison 97.53 Caldwell 65.46 Boon El 
Buchanan 86.80 Chariton 73.41 Callaway 
Carroll 85.54 Daviess 61. 83 Clark 
Clay 71.03 DeKalb 63.30 Howard 
Clinton 72.48 Gentry 66.79 Knox 
Holt 93.39 Grundy 60.75 Lewis 
Lafayette 83.11 Harrison 61.16 Lincoln 
Nodaway 83.42 Linn 60.64 Marion 
Platte 75.41 Livingston 64 .10 Monroe 
Ray 73. 37 Macon 54.57 Montgomery 
Saline 86.59 Mercer 59.29 Pike 

Putnam 54.56 Ralls 
Schuyler 56.94 Randolph 
Sullivan 52.55 Scotland 
Worth 66.50 Shelby 

THE AVERAGE RELATNE GROSS PRODUCTNITY PER ACRE FOR: 
Economic Area 1 = 82. 21 
Economic Area 2a = 60. 98 
Economic Area 2b = 57. 22 

RGP 

58.63 
55.53 
52.69 
59.67 
61. 69 
57.43 
57.60 
54.27 
59.94 
56.06 
52 .65 
58.43 
56.35 
56.19 
59.03 
59.34 

a 
Lanpher, Buel Franklin, Jr., Productivity of Farm Land in Missouri, Research Bulletin 465, Agricultural Experiment 

Station, University of Missouri, Columbia, Missouri, December 1950. 
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Fig. 4 

Distribution of Farms by Size in Terms of Total Acres in Economic Areas 1, 2b in' North Missouri, 
1962. No. of Farms 
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Farmers Starting in 1940 and Later 

In the analysis, attention was focused on farm operators who started in busi
ness in 1940 or later. It was felt that this group contained most of the men who 
would continue to be active through the 1960's and 1970's and would be faced 
with the problem of adjusting their resources to meet the need for higher levels 
of family income. Some of the general characteristics of this group are presented 
here. 

Personal Characteristics 

Of the respondents in the survey, 271 began farming in 1940 or later. As 
would be expected, the average age of the tenure groups was lower than that 
for all farmers who responded to the questionnaire (Table 12). Few of the oper
ators were 60 to 69 years of age and none were 70 or older. Approximately 70 
percent were 30 to 49 years of age. Thus, assuming no increase in death rate, re
tirement, or failure, a fairly high percentage of this group can be expected to 
operate farms up to and through the year 1980. 

Table 13 gives the years of schooling of the various tenure groups. The aver
age was 11.13 years, compared to 10.13 years for all of the farmers who were in
terviewed. Owner-operators had completed an average of 11.15 years of school, 
part-owners 10.94, tenants 10.96 years, and members of partnerships 11.67 years. 
The partnership group had the highest number of years of school completed and 
also a significantly higher percentage of operators who had completed 12 or more 
years. There was not statistical difference among the other three tenure groups. 

The number and percentage of farmers starting in business under the various 
tenure arrangements are shown in Table 14. In all tenure groups, except partner
ships, the largest number began in the period 1946-1950. In the partnership 
group, the years 1951-56 contained the largest number. 

Land Resources; 1940 and After 

The land resources employed by these farmers are the same as those previ
ously described, from the standpoint of kind and quality; but there is some dif
ference in the acreage controlled by the different tenure groups. Table 15 shows 
the average acres per farm for each group and the range from the smallest to the 
largest unit. The average size of owner-operated units was the smallest, and part
nership units were the largest. 

The farms listed in Table 15 were located througour the three economic 
areas. The distribution among areas by tenure groups is shown in Table 16. Area 
1 had the largest number of tenants and Area 2 the largest number of owner
operators. 



TABLE 12--DJBTRIBUTION BY AGE AND TENURE GROUPS OF FARM OPERATORS WHO STARTED FARMING 
IN 1940 AND LATER IN NORTH MJBSOURI AS SHOWN BY THE 1963 ADJUSTMENT SURVEY 

. Tenure Groups 
Owners a Part Ownersl> Tenantsc 

Age in Years Number Percent Number 

20 - 29 4 5.8 9 

30 - 39 24 34.8 30 

40 - 49 22 31. 9 45 

50 - 59 15 21. 7 4 

60 - 69 4 5.8 3 

70 and over 

Total 69 100.0 91 

a Average age in years of owners - 43. 7. 
b 

Average age in years of part-owners - 40. 7. 

c Average age in years of tenants - 38.4. 

dAverage age in years of partnership - 39.4. 

Percent Number Percent 

9.9 15 19.5 

32.9 32 41. 6 

49.5 18 23.4 

4.4 10 12.9 

3.3 2 2,6 

100.0 77 100.0 

PartnershiQsd 
Number Percent 

5 14. 7 

31 38.2 

12 35.3 

3 8,8 

1 3.0 

34 100.0 
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TABLE 13--YEARS OF SCHOOLING COMPLETED BY FARM OPERATORS STARTING FARMING IN 1940 OR 

LATER IN ECONOMIC AREAS 1, 2a, AND 2b OF NORTH MISSOURI AS SHOWN BY THE 

1963 ADJUSTMENT SURVEY 

Land Tenure Groups 

Years of Owner Part Owner Tenants Partnerships 

Schooling Number Percent Number Percent Number Percent /Number Percent 

0 - 3 0 o.oo 0 0.00 0 o.oo 0 0.00 

4 - 7 1 1.23 1 1,18 5 5.96 1 3.33 

8 15 18.52 20 23.53 14 16.67 3 10.00 

9 - 11 12 14. 81 8 9.41 10 11. 90 2 6.67 

12 40 49.38 49 57.65 44 52.38 19 63.34 

13 - 15 6 7.42 5 5.88 8 9.52 4 13.33 

16 4 4. 94 0 o.oo 2 2,38 1 3.33 

17 and over 3 3.70 2 2,35 1 1.19 -- --- -- -- -- ---

Total 81 100.00 85 100.00 84 100.00 30 100.00 

~ 
trJ 
(/) 

trJ 
> 
~ 
() 

:r: 
tJj 
c 
t-< 
t-< 
trJ 
::j 
z 
'° N 
Vl 

N 
Vl 



TABLE 14--STARTING TIME BY TENURE GROUPS OF FARMERS IN NORTH MISSOURI AS SHOWN 

BY THE 1963 ADJUSTMENT SURVEY* 

Time Period in Tenure Groups 

Which Operators Owners Part Owners Tenants Partnerships 

Started Farming Number Percen11 Number Percent Number Percent Number Percent 

1940 - 1945 15 21.7 23 25.3 

1946 - 1950 30 43.5 41 45.1 

1951 - 1956 15 21. 7 19 20.9 

1957 - 1962 9 13.1 8 8.7 

Total 69 100.0 91 100.0 

*Only farmers starting in business in 1940 or later are included. 
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36.5 
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TABLE 15--ACRES PER FARM BY TENURE GROUPS OF FARMERS STARTING BUSINESS IN 1940 AND 

LATER IN ECONOMIC AREAS 1, 2a, AND 2b IN NORTH MISSOURI, AS SHOWN BY THE 

1963 ADJUSTMENT SURVEY 

Acres 
Number Range 

Tenure Group of Farms Low High Mean Median Mode 

Owner 79 40 841 237.14 200 160 

Part Owner 97 110 1234 397.38 344 320 

Tenant 91 60 2500 351. 82 320 320 

Partnerships 31 94 2391 581.13 480 480 

Total 298 40 2500 360.10 200 320 
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Value of Resources 

The net worth of farmers who started in business in 1940 or later is shown 
in Table 17. Owner-operators were highest with an average of $45,701, followed 
by part-owners, partnerships, and tenants. However, the net worth of partner
ships was distorted by the very heavy indebtedness of one business. The average 
net was lowest for tenants, but the data do not reflect the resources controlled. 
Various types of leases often permit tenants to control large land resources with
out having any of their stavings invested in real estate. The following section 
presents an ·analysis of the effects of selected variables on the adjustments in re
source use that had been made. by the various tenure groups. 

Measures of Adjustment 

The degree of adjustment accomplished by the farmers who stan.:d in busi
ness in 1940 or later was measured by the following variables : 

1. The average annual change in net worth over the five-year period, December 
31, 1957 to December 31, 1962. 

2. Net worth on December 31, 1962. 

3. Net income for 1962. 

4. Change in net worth from beginning to December 31, 1962. 

Many other factors influenced the adjustments that farmers had made. Some 
were quantifiable; others were not. Variables that could not be measured in 
numerical terms were beliefs, family goals, ethnic background, personal ambi
tions, and community practices. The statistical analysis presented here was di
rected toward the quantifiable factors such as net worth, change in net worth, 
and farm income. 

The Model 

The general model used in the analysis was based upon the concept of pure 
competition. It is essentially the idea of many small individual farm firms sup
plying the markets in which they operate. Under these conditions the prices of 
farm products are relatively free to move in response to changes in supply and 
demand. There is a high degree of mobility of goods and of resources used in 
their production. Land is immobile but control of it is readily transferable. Entry 
into and exit from farming are relatively unrestricted. 

Changes in Net Worth 

The measures of change in net worth as calculated from the data were: (1) 
Average annual change over the five-year period, December 31, 1957, to Decem
ber 31, 1962, and (2) change from the time respondents started farming until 



TABLE 16--DJSTRIBUTION OF FARMERS BY MAJOR TENURE GROUPS THAT STARTED FARMING IN 1940 
OR LATER IN ECONOMIC AREAS 1, 2a, AND 2b OF NORTH MISSOURI, AS SHOWN BY THE 

1963 ADJUSTMENT SURVEY 

Tenure Groups 

Owner 

Part-Owner 

Tenant 

Partnerships 

Total 

Economic Area 
Area 1 Area 2a Area 2b 

Number Percent Number Percent Number 

19 20.00 16 22.86 36 

26 27.37 28 40.00 36 

35 36. 84 16 22.86 28 

15 15.79 10 14.28 13 

95 100.00 70 100.00 113 

TABLE 17--NET WORTH OF OPERATORS WHO STARTED FARMING IN 
1940 OR LATER IN ECONOMIC AREAS 1, 2a, AND 2b, OF NORTH 

MISSOURI, AS SHOWN BY THE 1963 ADJUSTMENT SURVEY 

Net Worth in Dollars - Dec. 31, 1962 
Tenure Group Low High Mean 

Owners $2,000.00 $239,000.00 $45, 701. 32 

Part Owners 1,000.00 150,000.00 39,173.38 

Tenants 1,700.00 75,000.00 12,185.05 

Partnerships 4,000.00 150,000.00 29,653.96 

Percent 

31,86 

31. 86 

24.78 

11.50 
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December 31, 1962. Other data that were available included the changes that 
farm operators had made in the acreage they farmed. 

The data in Table 18 show the changes that farmers who started in business 
in 1940 or later had made in their net worth by December 31, 1962. Owner-op
erators increased their net worth more rapidly than any other tenure group, hav
ing added more than $2,500 per year. Tenants had the smallest increase, $1,015 
per year. The part-owner group incerased their net worth at the rate of $2,143 
per year and were second to owner-operators. Based on change in net worth, 
owner-operators made the most adjustment in the years between 1940 and 1962. 

Changes in Land Resources 

From the time of starting in business to December 31, 1962, the owner 
group increased the land they operated by an average of 116 acres. Partnership 
operators increased their farms by an average of 278 acres, which almost doubled 
their holdings; part-owners added an average of 243 acres, an 82 percent increase. 
Tenant operators increased their acreage by 185 acres, a gain of 65 percent. 

Factors Affecting Net Worth 

Increase in net worth usually is looked upon as a satisfactory indicator of 
economic progress. For this reason, some of the factors that affect it were used 
in a series of multivariate analyses. 

The following linear models were used in the regression analysis: 
I Yi = B1 I B2Xi2 I BaXia I ... BkXik I Ui 
Yi = The value of the predictand variable for observation 

i, i = 1, 2, 3, .. . . . . N. 
Xik = The value of the k1h predictor variable for observation 

i, i = 1, 2, ..... . N and k = 1, 2, . . . k. 
Bk = The population parameter of the k1h predictor k = 1, 2, ... k. 
Ui = The random (or stockastic) disturbance term for the i1h observation. 

II Least-Square Estimators 
Yi = B1 I B2Xi 2 I B3X;a I . . . BkXik I e; 

(Sn) (Sn) (Saa ) (Skk) 
Bk = The statistical estimate of Bk, k = 1,2,3 ... k. 
e; = The residual term for the i1h observation, i = 1,2,3, ... N. 
Skk = The statistical estimate of the variance of 

Bk, k = 1,2,3, .. . K. 
The selected variables used in the analysis were: 

Net income of farm operators in 1962 (X2) 

Assets at time of starting in business (X3 ) 

Total acres operated in 1962 (X4 ) 

Tillable acres operated in 1962 (X5 ) 

Year in which the business was started (X6 ) 



TABLE 18--CHANGES THAT FARMERS IN MISSOURI ECONOMIC AREAS 1, 2a, AND 2b MADE IN THEIR 
NET WORTH FROM TIME OF BEGINNING TO DECEMBER 31, 1962 BY TENURE GROUPSa 

Average Net Average Net 
Tenure Worth at Worth Dec. Average Average Annual 
Groups Nwnber Beginning 31, 1962 Increase Rate of Increase 

Owner 76 $ 9,736.01 $45,701.32 $35,965.31 $2,568. 95 

Part-Owner 90 7, 021.18 39,173.37 32,152.19 2, 143.48 

Tenants 81 4,366.23 12,185.05 7,818.82 1, 015.42 

Partnership b 27 11, 741.15 29,653.96 17,912.81 1,492.73 

Total 274 7,454.45 32,067.70 24,613.25 1, 823.20 

a All Respondents starting in 1940 and later. 
b 

Thia is the net worth of the partnership, not that of a single partner. 
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Age of the operator in 1962 (X7 ) 

Years of formal education (X8 ) 

Percent of gross income from livestock (X9 ) 

31 

In the regression analyses, data from farm operators who started farming in 
1940 or later were used. A separate regression was run for each tenure group 
without separating the operators by economic areas. The results are shown in 
Table 19. The effect of the selected variables differed among the four tenure 
groups. They explained 67 percent of the net worth change of owners, but only 
12 percent of that of tenants. The index of multiple correlation for each group 
indicated that the selected variables explained more of the gain in net worth of 
owners and pare-owners than of partners and tenants. Owners had title to all of 
the land they farmed. Part-owners leased 216 acres or 55 percent of the 393 acres 
they operated. These facts suggest that a substantial pare of the gain in net worth 
was increase in land values. Another important factor could have been the longer 
planning horizon of owners and part-owers as compared with tenants. 

The year the business was stated (X6 ) had considerable effect on gain in net 
worth. In the owner and part-owner groups this variable was significant at the 
five percent level. In the tenant and partnership groups it was significant at the 
10 percent level of probability. The X 3 variable, assets the farmer had at the time 
he started in business, was significant at the five percent level in the owner group 
and at the one percent level in the part-owner and partnership groups, but it was 
not significant for tenants. The X 5 variable, total acres operated, was significant 
at the one percent level in its effect on the gain in net worth of owners, at the 

10 percent level for tenants, and at the five percent level for partnerships. It had 
no effect on the net worth position of part-owners. 

The index of multiple correlation showed that the selected variables differed 
in importance among tenure groups. The t-values in the regression for the tenant 
group in Table 19 show that only two of the selected variables were significant, 
and these at the 10 percent level. Therefore, the variables used in the regression 
model were not of equal importance in their effect on the net worth of the vari
ous groups. Factors such as weather, disease in livestock, and type of lease may 
have restricted the tenant's rate of capital accumulation. Some lease arrangements 
do restrict the output of salable products because of the unwillingness of land
owners to share variable costs such as expenditures for fertilizer, insecticides, and 
herbicides. 

The Land Resource 

The value of land and buildings usually is the most important single item 
in the net worth statement of an owner-operator. In determining the net worth 

position of the major tenure groups, one important factor is the year the farmer 
started in business. This was a significant variable in each of the tenure groups. 
In a rising market, the date of acquisition determines to a large extent how much 



TABLE 19--REGRESSION COEFFICIENTS AND t-VALUES FOR SELECTED VARIABLES FOR COMMERCIAL 
FARM OPERATORS STARTING FARMING IN 1940 OR LATER IN ECONOMIC AREAS 1, 2a, AND 

2b IN NORTHERN MISSOURI, 1962 

Tenure GrouEs 
Selected Variables Owner Part-Owner Tenant Partnership 

ta Y 1 = Dependent Variable b ta b b ta b ta 
Values Values Values Values Values Values\ Values X. =Independent Variable Values 

l 

Net Worth 1962 {Y) 
Net Income (X2) 2.424 2.040 .648 • 772 .517 lo 719 1. 853 l.930d 

3. 73ob 3.nob Assets at Start (X3) 0.644 2.440C 1.260 .168 .950 .590 
Total Acres Op. (1962) (X4) 169.509 6.02ob 13.950 .463 12.140 i. 74od -39.880 2.490c 
Tillable Acres Op. (1962) (X5) -34.990 .696 37.000 • 927 -.497 -.164 85.310 2.81oc 

-1. 93od . Year in Which Started (Xs) -1379.560 -2.360C -1516.160 -2.rnoc -434.430 -1. 73oct -1179.610 
Age of Operator (1962) (X7) 108.320 .271 -50.330 -.105 -93.490 -.590 -161. 990 .461 
Years of Schooling (X8) -537.390 -.379 615.660 .443 394.440 .747 2351.180 1.440 
Per Cent of Gross Income 

from Livestock (x9) 34.420 .346 192.880 1.450 -8. 940 -.287 253.140 I. 82od 

R2 = .67 R2 = ,34 R2 = .12 R2 = .57 

aLevel of statistical significance. 

bSignificantly different at the one percent probability level. 

cSignificantly different at the five percent probability level. 

dSignificantly different at the 10 percent probability level. 

All othere were not significantly different at probability levels of 10 percent or less. 
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net worth those owning property have gained from the increase in value. The 
trend in land prices has been upward in Economic Areas 1, 2a, and 2b since 1940. 
To determine the amount of increase in net worth attributable to this factor, the 
following procedure was used. The 1962 value and the date of land acquisition 
were obtained from each owner. The value per acre of all land owned at the time 
of acquisition was calculated by using the index of average value per acre for 
farm real estate in the state, 1912-1964, (Table 20). For example, the index of 

Year 

1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 

TABLE 20--INDEX OF AVERAGE \:'.'ALUE PER ACRE, FARM REAL 
ESTATE, MISSOURI, 1912-1964 (1957-59 = 100) 

(MARCH 1 EACH YEAR) 

Index Year Index Year Index 

51 1930 49 1948 61 
53 1931 42 1949 66 
55 1932 35 1950 66 
54 1933 29 1951 77 
58 1934 30 1952 86 
61 1935 31 1953 87 
66 1936 32 1954 82 
73 ;I.937 32 1955 85 
89 1938 32 1956 88 
83 1939 31 1957 94 
71 1940 31 1958 100 
68 1941 32 1959 107 
62 1942 35 1960 109 
59 1943 39 1961 113 
55 1944 43 1962 118 
52 1945 48 1963 122 
51 1946 54 1964 132 
51 1947 60 

Source: Economic Research Service, United States Department of Agriculture, 
Farm Real Estate Market Developments, Washington, D. C.: United States Govern
ment Printing Office, August 1963 and previous issues. 

value of farm land per acre was 118 in 1962. In 1940 it was 31. If the market 
value of 160 acres in 1962 was $33,600, the value per acre was $210. The value 
of each index point was $1.7797 ($210 divided by 118 equals $1.779661 or $1.7797). 
The value per acre in 1940 was $55.17 ($1.7797 multiplied by 31 or $55.17), and 
the 160 acres was worth $8,827.20 (160 multiplied by $55 .17 = $8,827.20). 

The difference in land value between 1962 and the year of acquisition was 
computed for the owned land of the owner operator, part-owner, and partnership 
groups and an average appreciation of $51.20 per acre was determined. The net 
worth of the land-owning groups was reduced by this amount to get the gain 
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from earnings. After these adjustments were made, owners and part-owners still 
had the highest net worths (Table 21 ). 

Average Annual Change in Net Worth, 1957-1962 

The preceding discussion has dealt with net worth and changes in net worth 
from the date farmers started in business to December 31, 1962. The analysis 
showed that the factors which influenced capital accumulation varied among the 
tenure groups. Exceptions were the date of starting in business and the total acres 
operated. The analysis which follows deals with the average annual change for 
the period December 31, 1957, to December 31, 1962. 

To facilitate comparisons an index of change in net worth was prepared us
ing December 31, 1957, as a base. The values for 1962 are presented in Table 
22. Tenants had the largest increase (58 percent), followed by owner operators 
(51 percent), part-owners (35 percent), and partners (34 percent). 

Analysis by Areas 

Economic Area 1 has a large acreage of loess and alluvial soils that produce 
high yields of crops at relatively low operating costs. Much of the soil in Areas 
2a and 2b is formed on glacial till and is less productive than in Area 1. For this 
reason, the records were divided in an effort to get some insight into the manner 
in which selected variables affected changes in net worth on soils of low to medi
um productivity as compared with those on soils of medium to high produc
tivity. Seventeen variables were used in the analysis. The results are presented in 
Tables 23 and 24. 

Marked variations were found in each of the areas. The mean of the depend
ent variable in Area 1 was 1858.63. The standard deviation was 2302.75, and the 
standard error of the mean 1691.70. In Area 2a-2b the mean was 2472.49, with 
a standard deviation of 3045.09 and a standard error of 2358.20. In Area 1, age 
of the operator, (X4 ), was significant at the one percent level of probability, as 
was X1 5 , net income for 1962. Change in acres owned during the five-year peri
od, (X11), was significant at the five percent level. Change in acres rented (X12), 

and non-real-estate assets on December 31, 1957 (X14 ), were significant at the 
ten percent level. 

Net income in 1962 (X15), was used as an approximation of the average 
annual flow of net returns in the five-year period beginning with 1958. It was sig
nificant at the one percent level in its effect on net worth. Despite a great deal 
of variation in the data, the variables used explaned over 50 percent of the aver
age annual change in net worth. 

In Economic Area 2a-2b the following factors were significant at the one per
cent level in causing change in net worth (Table 24) . 



TABLE 21--NET WORTH POSITION OF COMMERCIAL FARMERS IN ECONOMIC AREAS 1, 2a AND 2b OF 
NORTH MISSOURI, ADJUSTED TO COMPENSATE FOR INFLATIONARY GAINS, 

FARMERS STARTING IN 1940 OR LATER 

1 2 3 4 
Value of the Adjusted 

Acres Owned Net Worth Net Worth 
Tenure Average Acres @ $51. 20 Dec. 31, (Column 
Groups of Land Owned Per Acre 1962 3 .. - 2) 

Owners 249.12 $12, 754 . 94 $45,701, 32 $32,946.38 

Part-Owners 176. 94 $ 9,059.33 $39,173 . 38 $30,114.05 

Tenants 0 0 $12, 185 . 05 $12,185.05 

Partnerships* 292. 73 $14,987.78 $32,786.81 $17,799.03 

*The net worth for the partnership group varies from figures previously presented because one operation was omitted, 
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TABLE 22--INDEX OF NET WORTH (AS OF DEC . 31, 1962) OF COMMERCIAL FARMERS IN ECONOMIC 
AREAS 1, 2a AND 2b OF NORTHERN MISSOURI, DEC . 31, 1957 = 100 

P art-
Owner Owner Tenant Partnership 

Index Number P ercent Number P ercent Number P ercent Number Percent 

0-99 0 0 5 4 .76 8 10. 67 0 0 
100-129 28 39. 44 42 40.00 17 22. 67 19 54. 29 
130-,159 15 21.13 28 26. 67 15 20.00 4 11.43 
160-189 4 5 . 63 6 5. 71 8 10. 67 1 2. 86 
190-219 8 11. 27 7 6.67 14 18. 67 6 17.14 
220-250 3 4 . 22 3 2. 86 2 2 . 66 2 5 . 71 
251 and 

above 13 18 . 31 14 13 .33 11 14.66 3 8. 57 

Total 71 100.00 105 100. 00 75 100.00 35 100. 00 

Aver age 
Index - for 
Farmers in 
Each Tenure 
Group 71 151. 16 105 134.60 75 158. 44 35 131.40 
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TABLE 23--CORRELATION AND REGRESSION COEFFICIENTS AND t-VALUES FOR SELECTED VARIABLES FOR 
COMMERCIAL OPERATORS STARTING FARMING IN 1940, OR LATER, IN ECONOMIC AREA 1, NORTHERN 

MISSOURI, 1962 (Data Used in the Analysis Covers Period of December 31, 1957, to December 31, 1962) 

Selected Variables 
x1 =Dependent Variable b Partial R ta 
~ = Independent Variable Values Values Values 

Average Annual Change in Net Worth 
(Dec. 31, 1957 - Dec, 31, 1962 = X1 

Value of Real Estate Owned (Dec. 31, 1957) = X2 .0066 .0467 .4002 
Value of Real Estate Rented (Dec. 31, 1957) = x 3 .1600 .0892 .7655 

3.321'2b Age of Operator = X4 443.2953 .3625 
Age of Operator2 = x5 -.9672 .0690 -.5909 
Owners= x6 -7072.4773 .0003 -.0028 
Part-Owners = X7 -17194. 8359 .0003 -.0029 
Tenants= X3 -18447 .1241 .0003 -.0031 
Partnerships = X9 -18083. 6356 .0003 -.0030 
Debt (Dec. 31, 1957) = X10 .0085 .0528 .4518 
Change in Acres Owned (Dec. 31, 1957-Dec. 

31, 1962) = x11 6. 3954 .2510 2. 2162c 
Change in Acres Rented (Dec. 31, 1957-Dec. 

31, 1962) = X12 3.0731 ,2154 1. 8854d 
Number of Months Worked Off Farm (Per Yr.) = x13 -. 8771 .0019 -.0170 
Non Real Estate Assets (Dec. 31, 1957) = X14 .0516 .2107 1. 8424d 
Net Income in 1962 = X15 .2136 .3082 2.7683b 
Value of Capital Improvements in Period (Dec. 31, 

1957-Dec. 31, 1962) = x 16 -.0304 .0412 -.3527 
Year Started = X17 22.1871 .0708 .6070 

aLevel of statistical significance, cSignificantly different at the five percent probability level. R2 = • 5573 

bSignificantly different at the one percent probability level. dSignificantly different at the 10 percent probability level. 

All others were not significantly different at the probability levels of 10 percent or less. 
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TABLE 24--CORRELATION AND REGRESSION COEFFICIENTS AND t-VALUES FOR SELECTED VARIABLES 
FOR COMMERCIAL FARM OPERATORS STARTING FARMING IN 1940, OR LATER, IN ECONOMIC AREA 

2a AND 2b, NORTHERN MISSOURI, 1962 (Data Used in the Analyses Cover Period of December 31, 1957, 
to December 31, 1962) 

.Selected Variables 
x1 =Dependent Variable 
Xi = Independent Variable 

Average Annual Change in Net Worth (Dec. 31, 
1957-Dec. 31, 1962) = x 1 

Value of Real Estate Owned Dec. 31, 1957 = X2 
Value of Real Estate Rented Dec. 31, 1957 = X3 
Age of Operator= x4 
Owners Tenure = X6 
Part-Owners = X7 
Tenants = X3 
Partnerships = X9 
Debt (Dec. 31, 1957) = X10 
Change in Acres Owned (Dec. 31, 1957-Dec. 31, 

1962) = x 11 
Change in Acres Rented (Dec. 31, 1957-Dec. 31, 

1962) = X12 
Number of Months Worked Off Farm (Per Yr.) = x13 
Non Real Estate Assets Dec. 31, 1957 = x 14 
Nefincome 1962 = X15 
Value of Capital Improvements in Period Dec. 31, 

1957-Dec. 31, 1962 = Xl6 
Year Started = X17 

b Values 

.0029 
-.5543 

-21.6559 
-2449.2001 

-11425.1268 
-12601.5172 
-13455.5628 

-.0232 

-.1348 

-4. 8499 
56.4206 

.1344 

.3184 

-.2184 
31.7292 

Partial R 
Values 

.0262 
-.2778 
-.0134 
-.0001 
-.0001 
-.0001 
-.0001 
-.1126 

-.0048 

-.3041 
.0884 
.4840 
.3348 

-.2033 
.0559 

aLevel of Significance. cSignificantly different at the five percent probability level. 

bSignificantly different at the one percent probability level. 

All others were not significantly different at probability levels of 10 percent or less. 

ta 

Values 

.2556 
-2.8186b 

-.1312 
-.0012 
-.0011 
-.0012 
-.0013 

-1.1046 

-.0473 

-3.1116b 
.8653 

5. 3919b 
3.4640b 

-2.0239C 
.5457 

R2 = .4867 
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Value of real estate rented, December 31 , 195 7 (X3 ); change in acres rented, 

December 31, 1957, to December 31, 1962 (X12 ; non-real-estate assets, December 

31, 1957 (X14); net income in 1962 (X15). 

Value of capital improvements in the December 31, 1957-1962, five-year peri

od was significant at the five percent probability level. 
With two exceptions, the variables which were significant in causing change 

in net worth in Area 1 were not the same as those in Area 2a-2b. Those that 

were common to both areas were: Change in acres rented December 31 , 1957-1962 

(X12), and net income in 1962 (X15 ). In Area 2a-2b both of these variables were 

significant at the one percent level, while in Area 1 (X12 ) was significant at the 

10 percent level. 
The average annual rate of change in net worth in Area 1 was $1,859; in 2a-

2b it was $2,472. In Area 2a-2b, each dollar of net income at the 1962 level con

tributed 32 cents to the change in net worth, while in Area 1 it contributed 21 

cents. The difference is in contrast to what would be expected, but may be the 

result of higher levels of living in an area where incomes are good. 

The factors that were statistically significant in bringing about change in 

net worth were associated with resource control. The analyses failed to reveal any 

signifigcance in the manner of control. The tenure status of the operator had no 

significant effect on the average annual change in net worth. 
The fact that almost 50 percent of the variation in annual change in net 

worth remained unexplained reaffirmed the contention that many factors influence 

the adjustment process in agriculture. In the analyses by areas, net income was 

found to be the most consistently significant factor. The analysis which follows 

attempts to determine in what way it was affected by different tenure arrange

ments and other selected variables. 

Factors Affecting Net Farm Income 

The farm operator who makes adjustments in the kind, quality and quantity 

of resources used in his business is more likely to increase his net income than 

the man who neglects to make changes. Net income figures were available for 

three time periods for testing this hypothesis. Separate analyses were made for 

each of the three economic areas to determine the tenure effects and the nature 

of variation in average net income. 

Statistical Model 

A general linear model was used, represented by the following equation: 

Yi = u + Bi + X; + ei, in which Y is the estimated average net income, and 

i = 1, 2, 3 .. . N; u = the general mean ; Bi = the value of the non-quant1hable 

or dummy variables which are entered as discrete numbers, and i = 1, 2, 3 ... 

N; Xi = the coefficients of the quantifiable variables, and ; = any value from 

1 to N; ei = the random error, and i = 1, 2, 3 ... N. 
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The results of the analysis are presented in Table 25. In Economic Area 1 
the form of land tenure had a significant effect on net income. In Economic Area 
2a, partnership tenure had a significant effect at the 10 percent level of probabil
ity. In Economic Area 2b, the part-owner arrangement was significant at the 10 
percent level. Net worth affected farm income significantly at the one percent 
level of probability in Economic Areas 2a and 2b, but was not significant in Area 
1. 

The rate of return on each dollar of net worth was higher in Economic Area 
1 than in either of the other two areas. The analysis also showed that farmers in 
Area 1 had larger average net income. It was $3,757, compared with $2,988 in 
Area 2a and $3,438 in Area 2b. Farmers in Area 2b had a lower rate of return on 
the capital that they actually had invested than did farmers in Areas 1 and 2a. 
The rate in all three Areas was slightly above the average of three percent on all 
farms in the United States. 

The data presented in Table 25 showed that the form of tenure employed 
by farmers influenced their net income in some of the areas but not in all of 
them. The data also showed that the net worth of the operator had a significant 
effect on his net income in Economic Areas 2a and 2b and approached signifi
cance in Area 1. Other phases of the analysis showed that net income was a vari
able with significant effect on the net worth of farmers in all tenure groups. 

An examination of the effect of tenure arrangements on average net income 
is presered in Table 26. The X6 variable, net worth squared, was included to gain 
insight into the effects of increased net worth on returns. The results indicated 
that incomes rose rapidly with an increase in net worth in Area 1, but less rapid
ly in Areas 2a and 2b. This, in effect, reflected returns to scale. The data showed 
increasing returns to scale in Area 1, where cash grain was an important source 
of income, and decreasing returns in Areas 2a and 2b, where many farmers de
pended upon beef breeding herds and sheep. The part-owner arrangement had a 
significant effect on average net income in Economic Area 2b. Tenure arrange
ments were not significant in Areas 1 and 2a. Net worth was significant at the 
one percent level in Areas 1 and 2b, and at the five percent level in Area 2a. 

Francis Brees, using the Cobb Douglas function and data from all farmers, 
regardless of date when the business was started, showed decreasing returns to 
scale in each of the three economic areas. The data used in Table 26 were from 
operators who started farming in 1940 or later. 

General Analysis of N et Income 

Net income may not be the best measure of the potential for resource ad
justment, but it determines the amount of money available for family living and 
investment or resource procurement. Data for a general analysis of net income of 



TABLE 25--REGRESSION COEFFICIENTS AND t-VALUES FOR SELECTED VARIABLES FOR COMMERCIAL 
FARM OPERATORS STARTING FARMING IN 1940 OR LATER IN ECONOMIC AREAS 1, 2a, AND 2b, 

NORTHERN MISSOURI, 1962 

Selected Variables 
Yj = Dependent Variable 
Xi = Independent Variable 

1962 Net Farm Income= Yj 

Part Owner = X2 

Tenant= x3 

Partnership = X4 

Net Worth= X5 

Economic Area 1 
b ta 

Values Values 

1689. 6900 1. 9360C 

2925. 9400 a.522ob 

2257.9700 1. 9540C 

.1222 • 8821 

aLevel of statistical significance. 

bSignificantly different at the one percent probability level. 

cSignificantly different at the five percent probability level. 

dSignificatly different at the 10 percent probability level. 

Economic Areas 
Economic Area 2a 

b t 
Values Values 

331. 8400 .5751 

570.3000 .8366 

1189. 9400 1.642od 

.0452 4.7510b 

All others were not significantly different at probability levels of 10 percent or less. 

Economic Area 2b 
b ta 

Values Values 

952.6800 1. 6010d 

519.0300 • 7882 

913.0100 1.1600 

.0390 5.3590b 
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TABLE 26--REGRESSION COEFFICIENTS AND t-VALUES FOR SELECTED VARIABLES FOR COMMERCIAL 
FARM OPERATORS STARTING FARMING IN 1940 OR LATER IN ECONOMIC AREAS 1, 2a, AND 2b, 

NORTHERN MISSOURI, 1962 

Selected Variables 
Yj =Dependent Variable 
Xi= Independent Variable 

Average Net Income = Yj 
for the 2 years, 57-62 

Economic Area \ 
b t 

Values Values 

321. 054 .427 Part Owner = x2 
Tenant= x3 -129.915 -.166 
Partnership = x4 
Net Worth= X5 
Net Worth2 = x6 

299.777 .359 
-,054 -1. 693c 
1.347 5. 679b 

Age= X7 -39,003 -1,421 

aLevel of statistical significance, 

bSignificantly different at the one percent probability level. 

cSignificantly different at the five percent probability level. 

dSignificantly different at the 10 percent probability level. 

Economic Areas 
Economic Area 2a 

b ta 
Values Values 

770.933 1.181 
1034. 926 1.270 
483. 824 .609 

.089 3.032b 

.378 -1. 756c 
-24. 712 -1. 040 

All others were not significantly different at probability levels of 10 percent or less. 

Economic Area 2b 
b ta 

Values Values 

1023.073 1. 782° 
386.926 .548 
580.728 .694 

.078 3.221b 

.379 -2. 293b 
-12.573 -. 563 
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all farmers in the three Economic Areas who started farming in 1940 or later 
were combined in a single analysis. The covariance model was used to isolate the 
effects of tenure arrangements and to determine the economic area effect. 

The results are given in Table 27. When renting had a significant effect up
on the 1962 net income, the returns were significantly different from those of 
owner-operators. Essentially the same interpretation can be made for the Econom
ic Area variables. When an area is shown to have a significant effect on net in
come, it can also be said that the net income of farmers is significantly different 
from the returns in another economic area. 

TABLE 27--REGRESSION AND CORRELATION COEFFICENTS AND 
t-VALUES FOR SELECTED VARIABLES FOR COMMERCIAL 

FARM OPERATORS STARTING FARMING in 1940 OR 
LATER IN ECONOMIC AREAS 1, 2a, AND 2b, 

NORTHERN MISSOURI, 1962 

Selected Variables 
Y. =Dependent Variable Partial R 
xl = Independent Variable Values Values 

Net Income 1962 = Yj 

Part Owner = X2 1603. 715 .2392 

Tenant= x3 1196.397 .1604 

Partnership = ~ 1165. 958 .1375 

Net Worth= X5 .050 .4774 

Economic Area 2a = X6 -979.822 -.1485 

Economic Area 2b = x7 -667.454 -.1128 

aLevel of statistical significance. 

bSignificantly different at the one percent probability level. 

cSignificantly different at the five percent probability level. 

dSignificantly different at the 10 percent probability level. 

ta 

Values 

4. 048b 

2.67lb 

2.281C 

8. 928b 

-2.468c 

-l.866C 

All others were not significantly different at probability levels of 10 percent or less. 

When the data were combined, each of the tenure groups used as a selected 
variable had a significant effect upon 1962 net farm income, and each group had 
incomes that were significantly different from those of owners. Tenure arrange
ments were significant at the one percent level of probability in the case of part
owners and tenants, and at the five percent level for partnerships. Economic areas 
had a significant effect at the five percent level. Net worth was significant at the 
one percent level. The data in Table 27 showed that farmers received five per-
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cent return on their net worth. The average net farm income was $3,261 in 1962. 
The negative regression coefficients showed that average net incomes in Econom
ic Areas 2a and 2b were significantly less than those in Area 1. 

The findings in this analysis confirm results presented earlier in the manu
script, showing that the average 1962 net income of part-owners was significantly 
higher than that of any other tenure group. Regression coefficients showed the 
same thing. Estimating the net income of a farmer in the study area involved 
solution of a system of equations. The results were used in the general estimating 
equation and could be applied to any farm business. 

The estimating equation was Yi = u + Ii + Bi + X., + ei. The system of 
equations was as follows: 

Ii + I2 + I" + I4 = 0 
B1 + B2 + B3 = o 

12 -11 = 1604 
13 - 11 = 1196 
14 - I 1 = 1166 

B1 -B2 = 980 
B1 - B3 = 667 

u + I1 + B1 = 1206 
The solution of this system of equations provided values for each of the I;, Bi 
items and for u, the general mean of the model. The Ii represented tenure groups 
groups and the Bi the economic area. Thus if it became necessary to estimate 
the net income of a farmer who was a part-owner in Economic Area 1, his gen
eral estimating equation was X1 or Y = u + I2 + B1 + .05 X 5 . The calculated 
values of u, 12, and B1 could be entered and the net worth figures for the farmer 
substituted for X5. 

The accuracy of the estimating equation was limited because of the wide 
variability of the data. The mean of Yi was found to be $3,260.62. The standard 
deviation was $2,922.06 in the general model where all farms were included. In 
some analyses the standard deviation exceeded the mean of Y. Thus the explana
tory value of the selected variables was low. 

By combining the data for the three Economic Areas in the general model 
it was possible to determine the effect of both tenure arrangements and specific 
Economic Areas on net farm income for 1962. The area effect was essentially a 
reflection of soil fertility and topography. One variable that influenced the 1962 
net income throughout the entire region was weather. It affected production of 
both crops and livestock and contributed to the variation in income. Some com
munities had severe drought; others had adequate moisture. In areas where mois· 
ture was scarce, yields of cash grain crops were sharply reduced, and in some in
stances failed to pay expenses. Unfavorable prices also affected the net income 
of farmers who depended primarily upon cattle breeding herds and finishing en
terprises. 
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The analyses showed that tenure arrangements were not significant factors 

when resource adjustment was measured by average annual change in net worth. 

Nor did they have significant effect on income in all of the Ecoomic Areas. How

ever, when the data were combined, tenure arrangements were shown to have 

a significant effect on net income. While the kind of tenure was not significant 

in its effect on net worth, net income was a significant variable. Thus through 

the effect on net income, tenure arrangements have a bearing on resource adjus

ment. 

Adjustments Required for Specific Income Levels 

Farmers in northern Missouri have relatively few opportunities for off-farm 

work. The computed mean of selected variables in Table 27 revealed that farmers 

had an average net income in 1962 of $3,260.62. They had an average net worth 

of $30,927.80. Thus if an interst charge of five percent were made for the capital 

they owned, they would have $1,714.23 return for their own labor, unpaid family 

labor, and management. Data in Table 28 show that the average farm income 

was well below that of employees in the lowest paying industry. 

At this point in the inquiry attention was turned to the adjustments that 

farmers need to consider if they want incomes of selected amounts that corres

pond to the earnings of workers in industrial occupations. Linear programming 

was used to determine the resources that would be required for selected levels 

of returns to farm businesses. 

Land Resources 

The total land in farms in northern Missouri is 13,739,496 acres. From 40 to 

60 percent is tillable. An approximation of the natural fertility level is given in 

Table 29. The programming analysis dealt with land that fell in two capability 

classes. One class contained land which was 50 percent tillable and the other, the 

areas that was 60 percent tillable. The productivity level was assumed to be aver

age. Crop yields were based on five-year county averages. 

Labor Supply 

One man equivalent of resident labor was assumed for this analysis. The 

operator workc;:d full-time on the farm and put in extra hours during busy sea

sons. It was assumed that management decisions were made in the ordinary rou

tine of farm work without allowing any specified number of hours for this func

tion. The availability of labor and the distribution is shown in Table 30. 

Capital 

Capital was of two types-investment and operating. Operating capital was 

that which was necessary for the purchase of such items as seed, fertilizer, insec

ticides, herbicides, motor fuel, and other supplies. Investment capital included the 



TABLE 28--AVERAGE ANNUAL WAGE PER FULL TTh1E EMPLOYEE FOR SELECTED INDUSTRIES IN THE 
UNITED STATES AND MISSOURI, 1962 

Type of Industry United Statesa 
Average Wage 

Missouri5 

Lumber and Wood Products (except furniture) 4149. 00 3307.00 
Furniture and Fixtures 4219.00 4260.00 
Stone, Clay and Glass Products 5231. 00 5631. 00 
Primary Metals 6064.00 5785.00 
Fabricated Metal Products 5662.00 5417.00 
Machinery Except Electrical 5856.00 5465.00 
Electrical Machinery 5121.00 4888.00 
Transporation Equipment 6579.00 6476.00 
Food and Kindred Products 4825. 00 5873.00 
Textile Mill Products 3577.00 3482.00 
Apparel and Other Finished Textile Product 3152.00 2926.00 
Paper and Allied Products 5370.00 4580.00 
Printing, Publishing, and Allied Industries 5622,00 5459.00 
Chemical and Allied Products 5769.00 6545. 00 
Leather and Leather Products 3347.00 2925. 00 
All Manufacturing 5078.00 4968.00 

Durable 5500.00 5003.00 
Non-Durable 4509.00 4514.00 

Mining 5798.00 --
Contract Construction 6612.32 --
Wholesale Trade 5076.00 
Retail Trade 3460.00 

aUnited States Bureau of the Census, Survey of Current Business: Employment (Washington: Government Printing Office, 
December 1962), pp. 14-15. 

bMissouri State Employment Service, Missouri Division of Employment Security: Employment and Incomes (Jefferson 
City, Missouri, January 1963), p. 3. 
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TABLE 29--RELATIVE GROSS PRODUCTIVITY (R.G. P.) PER ACRE OF LAND IN MISSOURI COUNTIES 
IN ECONOMIC AREA 1, 2a AND 2b IN NORTHERN MISSOURia 

Economic Area 1 Economic Area 2a Economic Area 2b 
County RGP County RGP County 

Andrew 77.87 Adair 53. 83 Audrain 
Atchison 97.53 Caldwell 65.46 Boone 
Buchanan 86.80 Chariton 73.41 Callaway 
Carroll 85.54 Daviess 61.83 Clark 
Clay 71.03 DeKalb 63.30 Howard 
Clinton 72.48 Gentry 66.79 Knox 
Holt 93.39 Grundy 60.75 Lewis 
Lafayette 83.11 Harrison 61.16 Lincoln 
Nodaway 83.42 Linn 60.64 Marion 
Platte 75.41 Livingston 64.10 Monroe 
Ray 73.37 Macon 54 .57 Montgomery 
Saline 86,59 Mercer 59.29 Pike 

Putnam 54.56 Ralls 
Schuyler 56.94 Randolph 
Sullivan 52.55 Scotland 
Worth 66.50 Shelby 

THE AVERAGE RELATIVE GROSS PRODUCTIVITY PER ACRE FOR: 
E conomic Area 1 = 82. 21 
Economic Area 2a = 60. 98 
Economic Area 2b = 57. 22 

RGP 

58.63 
55.53 
52.69 
59.67 
61. 69 
57.43 
57.60 
54.27 
59.94 
56.06 
52.65 
58.43 
56.35 
56.19 
59,03 
59.34 

aLanpher, Buel Franklin, Jr., Productivity of Farm Land !!t Missouri, Research Bulletin 465, Agricultural Experiment 
Station, University of Missouri, Columbia, Missouri, December 1950. 
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MISSOURI AGRICULTURAL EXPERIMENT STATION 

TABLE 30--0PERATOR LABOR AVAILABILITY AND 
DISTRIBUTION BY QUARTERS 

Unit 

Hours 

Hours 

Hours 

Hours 

Hours 

Total Amount 

550 

600 

700 

550 

2400 

cost of machinery, breeding stock, land, buldings, and other permanent improve
ment. Average investments in livestock enterprises.were taken from Tables 31 thru 
38. The linear programming model was based on the assumption that the amount 
of capital available to an individual farmer did not exceed $130,000. The interest 
charge was 5.5 percent, both for working and for operating capital. Taxes and six 
percent interest were charged on the value of land and permanent improvements. 
Interest rates given by respondents indicated that these were fair estimates of the 
actual rates that were being paid. 

Management and Technology 

An average or medium level of technology was assumed for the analysis. 
Farmers were using some aspects of advanced technology on a limited basis, but 
were not operating at the optimum in the use of fertilizer, herbicides, and net 
crop varieties. Management decisions, to some degree, reflected a "wait and see" 
attitude. Only limited use was being made of land improvements such as com
plete soil fertility treatments, terraces, and other water management practices. 

Tenure 

Owner operation was assumed. While there were four major tenure groups, 
by looking at the adjustments required for owners and comparing the results with 
the inputs of other tenure groups, a fair estimate of the required adjustments 
could be made for all groups. The ownership cost of land included taxes and six 
percent return on the average investment. The analysis showed returns to the 
farm, but the six percent interest charge on investment capital would approxi
mate rent on the land. In the case of an owner-operator without debt it would 
be an imputed interest or rent. 

Crop and Livestock Enterprises 

The crop and livestock enterprises used were those most commonly found 
in the area. Dairy and poultry enterprises were reported on a few farms, but were 
not included. 



TABLE 31--YEARLING STEER, WINTERED, GRAZED AND FED: 
COSTS AND RETURNS PER HEAD 

Item Unit Quantity 

Income 
Yearling Steer Cwt. 11.50 
Death Loss Cwt. .173 
Total 

Expenses 
Purchase Cwt. 6.00 
Corn Equivalent Bu. 40.00 
Proteins, Salt and Mineral Head 1.00 
Pasture: Hay Equivalent Ton 1. 00 
Hay Ton 1. 25 
Silage Ton 
Veterinary and Drugs Head 1. 00 
Taxes and Insurance on 
Average Investmentb Dollars 226.00 

Depreciation and Repair 
Equipment Dollars 5.00 
Buildings Dollars 

Mi scellaneous Dollars 260.54 
Total 
Return Above Specified Expenses 

aThese represent medium price level. 
b 
Average investment includes: yearling steer $132. 00, Feed $84. 00. 

Miscellaneous $5. 00, Equipment $5. 00. 

ESTIMATED 

Pricea Amount 

23.00 264. 50 
23.00 3.96 

260.54 

22.00 132.00 ::x:i 
tJ1 

1. 00 40.00 C/) 

tJ1 

15.00 15.00 > 
~ 

9.00 9.00 () 
::r: 

16.00 20.00 tp 
c:: 
r-< 

1. 00 1. 00 r-< 
tJ1 

::l 
.015 3.39 z 

'-.[J 
N 

.090 .45 Vt 

. 015 3.91 
224.72 

36.00 

\t 



TABLE 32--BEEF COW: ESTIMATED COSTS AND RETURNS FOR STOCKER CALF SOLD 

Item 

Income 
Beef Calf (90% calf crop and 

16% replacement) 
Cull Cow 
Total 

Expenses 
Corn Equivalent 
Protein, Salt and Mineral 
Pasture: Hay Equivalent 
Hay 
Silage 
Veterinary and Drugs 
Taxes and Insurance on 
Average Investmentb 

Depreciation and Repair 
Equipment 
Buildings 

Miscellaneous 
Total 
Return Above Specified Expenses 

a 
These represent medium price level. 

Unit Quantity Price a 

Cwt. 3.40 22.00 
Cwt. 1. 60 14.00 

Bu. 2.00 1. 00 
Head 1. 00 5.00 
Ton 3.50 6.00 
Ton 1. 50 16.00 
Ton 
Head 1. 00 3.00 

Dollars 225.00 . 015 

Dollars 5.00 . 090 
Dollars 
Dollars 97.24 . 015 

Amount 
-

74.84 
22.40 
97. 24 

2.00 
5.00 

21. 00 
24.00 

3.00 

3.38 

.45 

1.46 
65. 29 
31. 95 

b 
Average investment includes: Cow $150. 00, Replacement $25. 00, Bull $10. 00, Feed and Miscellaneous $35. 00, Equip-ment s;5. 00. 
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TABLE 33--STEER CALF WINTERED, GRAZED AND FED: ESTIMATED 
COSTS AND RETURNS PER HEAD 

Item Unit Quantity Price a 

Income 
Steer Calf Cwt. 10.50 23.00 
Death Loss (2%) Cwt. . 21 23.00 
Total 

Expenses 
Purchase Cwt. 4.50 23.00 
Corn Equivalent Bu. 45.00 1.00 
Protein, Salt and Mineral Head 1. 00 14.00 
Pasture: Hay Equivalent Ton .75 9.00 
Hay Ton 1. 25 16.00 
Silage Ton 
Veterinary and Drugs Head 1. 00 2.00 
Taxes and Insurance on 
Average Investmentb Dollars 159.00 .015 

Depreciation and Repair 
Equipment Dollars 5.00 .090 
Buildings Dollars 

Miscellaneous Dollars 236.67 .015 
Total 
Return Above Specified Expenses 

aThese represent medium price level. 
b 
Average investment includes: Steer calf $104. 00, Feed $45. 00, Miscellaneous $5. 00, Equipment $5. 00. 

Amount 

241. 50 
4.83 

236.67 

103.50 
45.00 
14. 00 
6.75 

20.00 

2.00 

2.38 

.45 

3.55 
197.63 
39.04 
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TABLE 34--HEIFER CALF WINTERED, GRAZED AND FED: ESTIMATED 

COSTS AND RETURNS PER HEAD 

Item Unit Quantity Price 
a 

Amount 
;; 

Income 
V> 

"' 
Heifer Calf Cwt, 8.50 22.00 187.00 0 c 
Death Loss (2%) Cwt. .17 22.00 3.74 ~ 

Total 183.26 > 
Expenses 

Cl 
:>:! 

Purchase Cwt. 4.00 21. 00 82.00 r; 
Corn Equivalent Bu. 30.00 1.00 30.00 c 

r-' 

Protein, Salt and Mineral Head 1. 00 12.25 12.25 
..., 
c 

Pasture: Hay Equivalent Ton .70 9.00 6.30 ~ 
> 

Hay Ton 1.10 16.00 17.60 r-' 

Silage Ton 
t:rl 
~ 

Veterinary and Drugs Head 1.00 2.00 2.00 
'"O 
tI1 

Taxes and Insurance b 
~ 
>-< 
:.;:: 

on Average Investment Dollars 131. 00 .015 1. 97 tI1 

Depreciation and Repair 
z ..., 

Equipment Dollars 5.00 .090 .45 C/l .., 
Buildings Dollars > ..., 

Miscellaneous Dollars 183.26 . 015 2.79 5 
Total 155.36 z 
Return Above Specified Expenses 27.90 

aThese represent medium price level. 

b Average investment includes: Heifer calf $82. 00, Feed $40. 00, Miscellaneous $4. 00, Equipment $5. 00. 



TABLE 35--BEEF COW: COSTS AND RETURNS FOR CALF FED OUT 

Item 

Income 
Beef Calf (90% calf crop 
and 16% replacement) 
Cull Cow 
Total 

Expenses 
Corn Equivalent 
Protein, Salt, and Mineral 
Pasture: Hay Equivalent 
Hay 
Silage 
Veterinary and Drugs 
Taxes and Insuranci on 
Average Investment 

Depreciation and Repair 
Equipment 
Buildings 

Miscellaneous 
Total 
Return Above Specified Expenses 

aThese represent medium price level. 

Unit 

Cwt. 
Cwt. 

Bu. 
Head 
Ton 
Ton 
Ton 
Head 

Dollars 

Dollars 
Dollars 
Dollars 

Quantity Price a 

6,04 22.00 
1.60 14.00 

32.00 1. 00 
1. 00 10.00 
3.50 6.00 
2.00 16.00 

1.00 3.00 

270.00 .015 

15.00 • 090 

155.46 .015 

bAverage investment includes: Cow $150. 00, Replacement $25. 00, Bull $10. 00, Feed and Miscellaneous $70. 00, 

Equipment $15. 00. 

Amo\Ult 

133.06 
22.40 

155.64 

32.00 
10.00 
21. 00 
32.00 

3.00 

4.0S 

1.35 

2.33 
110. 73 
44.73 
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TABLE 36--MARKET HOGS, SOW AND TWO LITTERS: ESTIMATED 
COSTS AND RETURNS PER SOW 

Item 

Income 
Market Hogs (13 sold, one 

saved for replacement) 
Cull Sow 
Total 

Expenses 
Corn Equivalent 
Creep Feed 
Protein, Salt and Mineral 
Pasture: Hay Equivalent 
Heating 
Breeding 
Veterinary and Drugs 
Taxes and Insurance 
on Average Investmentb 

Depreciation and Repair 
Equipment 
Buildings 

Miscellaneous 
Total 
Return Above Specified Expenses 

aThese represent medium price level. 

Unit 

Cwt, 
Cwt. 

Bu. 
Cwt. 
Head 
Ton 
Sow 
Sow 
Head 

Dollars 

Dollars 
Dollars 
Dollars 

Quantity Price a 

29.25 15.00 
4.00 13.00 

210.00 1. 00 
2.40 5.00 

14.00 5.14 
.50 9.00 

1. 00 3.00 
1.00 4.00 

14.00 1.14 

270.00 .015 

50.00 .090 

490.75 • 015 

Amount 

438.7& 
52.00 

490.75 

210.00 
12.00 
72.00 
4.50 
3.00 
4.00 

16.00 

4.05 

4. 50 

7.36 
337.41 
153.34 

bAverage investment includes: Sow $52.00, Boar $10.00, Feed $140.00, Miscellaneous Cost $18.00, Equipment $50.00. 

VI 
~ 

~ 
f/J 
f/J 
0 c: 
~ 
> 
0 
?l 
r; 
c: 
r-< 
...,i 
c: 
?l 
> r-< 
tT1 x 
'"t1 
tT1 
?l 

~ 
tT1 
z 
...,i 
[/) 
...,i 

2:3 
0 z 



TABLE 37--FEEDER PIGS, SOW AND TWO LITTERS: ESTIMATED 
COSTS AND RETURNS PER SOW 

Item 

Income 
Feeder Pigs (13 sold, one 

saved for replacement) 
Cull Sow 
Total 

Expenses 
Corn Equivalent 
Creep Feed 
Protein, Salt and Mineral 
Pasture: Hay Equivalent 
Heating 
Breeding 
Veterinary and Drugs 
Taxes and Insurance 
on Average Investmentb 

Depreciation and Repair 
Equipment 
Buildings 

Miscellaneous 
Total 
Return Above Specified Expenses 

a 
These represent medium price level. 

Unit Quantity 

Cwt. 7.80 
Cwt. 4.00 

Bu. 70.00 
Cwt. 2.40 
Head 14. 00 
Ton .50 
Sow 1. 00 
Sow 1. 00 
Head 14. 00 

Dollars 170.00 

Dollars 40.00 
Dollars 
Dollars 221. 00 

Price a 

21. 67 
13.00 

1. 00 
5.00 
2.00 
9.00 
3.00 
4.00 

.86 

.015 

.090 

.015 

b 
Average investment includes: Sow $52.00, Boar $10.00, Feed $40.00, Miscellaneous $18.00, Equipment $50.00. 

Amount 

169.00 
52.00 

221. 00 

70.00 
12.00 
28.00 
4.50 
3.00 
4.00 

12.00 

2.55 

3,60 

3.31 
142.96 

78.04 
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TABLE 38--FEEDER PIGS PURCHASED AND FED: ESTIMATED 
COSTS AND RETURNS PER PIG 

Item Unit Quantity 

Income 
Market Hog Cwt. 2.25 
Total 

Expenses 
Purchase Cost Cwt. .60 
Trucking and Death Loss Head 1. 00 
Corn Equivalent Bu. 10.80 
Pasture: Hay Equivalent Ton 
Protein, Salt and Mineral Head 1. 00 
Breeding Sow 
Veterinary and Drugs Head 1. 00 
Taxes and Insurance on 
Average Investmentb Dollars 15.00 

Depreciation and Repair 
Equipment Dollars 2.00 
Buildings Dollars 

Misce llaneous Dollars 33,75 
Total 
Return Above Specified Expenses 

aThese represent medium price level. 
b 
Average investment includes: Pig $6. 00, Feed $5. 00, Miscellaneous $2. 00, Equipment $2. 00. 

only three months. 

Price 
a 

Amount 

15.00 33.75 

21. 67 13.00 
1. 00 1. 00 
1. 00 10.80 

3.40 3.40 

.50 .50 

. 015 • 23 

.090 .18 

.015 .50 
29.61 
4.14 

All investment r equired 
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Enterprise Budgets 

The prices received and paid by farmers used in developing the crop and 
livestock budgets are shown in Table 39. They were based on past performance 
and estimates of future demand and supply, and were believed to be consistent 
with future economic development. Three different sets were used. One, with 
the exception of wheat and soybeans, was taken from the Missouri Farm Plann
ing Guide. 7 In the case of wheat and soybeans, prices were adjusted to make 
them more consistent with cost and anticipated future prices under a freely com
petitive agriculture. While the changes in alternatives were small they repre
sented situations or changed patterns that frequently occur due to supply con

ditions. 

Crops 

Labor requirements for the selected crop enterprises were taken from an Il
linois leaflet that gives the annual requirements and monthly distribution of labor 
on crops and livestock in the central part of that state (Tables 40 and 41). Modi
fications were made in areas where information from specialists familiar with 
farm practices felt they were needed. The equipment available for crop produc
tion was assumed to be three-plow tractors with four-row cultivators and planters. 

Table 42 shows the estimated yields per acre for crops. Table 43 gives the 
estimated cost and returns per acre for the various enterprises. 

Livestock 

The livestock included were beef cattle and hogs. Each type was treated as 
an enterprise even though in the budget the cost and return figures were on a 
per head, per cow or per pig basis. The coefficients were adapted from the Mis
souri Planning Guide. 8 A brief description of management practices follows: 

Beef Cow: Calf Sold. In this system cows are bred to calve in late winter, the 
calves remaining with the cows until sold in late September or October at weigths 
of 400 to 500 pounds. The cows remain on pasture and are fed roughage through 
the winter. A 95 percent calf crop is assumed, with 16 percent of the calves saved 
for replacement. All cost and return figures are for a one-cow unit. 

Steer Calf: Wintered, Grazed and Fed In this system 450-pound good to choice 
steer calves are purchased in the fall at 23 cents per pound, taken through the 
winter on roughage, protein, and limited grain, and turned on pasture in the 
spring. They are taken off pasture in late summer and put on full feed until sold 

7University of Missouri, College of Agriculture and the United States Department of Agriculture, 
Farm Business Planning Guide. Agricultural Experiment Station Bulletin BF6103, Columbia, Mis
souri, 1964, page 15. 

8 Ibid Pages 24-29 and from Production Specialists familiar with the area. 



TABLE 39--PRICE ASSUMPTIONS USED IN DETERMINING 
INCOME AND COST FOR INCLUDED ENTERPRISES 

Input 
Prices Ouj;Qut Prices Received 

Item Unit Paid LLP MPa 

Crops 
Corn Bu. 1. 00 
Soybeans Bu. 1. 80 
Wheat Bu. 1. 30 
Oats Bu. .65 

Livestock 
Feeder Cattle 

Feeder Calves (good-choice) Cwt. 20.00 23.00 
Slaughter Steer (choice) Cwt. 20.00 23.00 
Slaughter Heifers (choice) Cwt. 18.00 22.00 
Slaughter Calves (choice) Cwt. 19.00 22.00 
Slaughter Cows (commercial) Cwt. 12.00 14.00 
Feeder Pigs Head 10.80 12.00 
Barrow and Gilts Cwt. 12.00 15.00 
Sows Cwt. 10.00 13.00 

Seed 
Corn Bu. 12.00 
Soybean Bu. 3.00 
Wheat Bu. 2.50 
Oats Bu. 1. 25 

aThese are prices that are used as medium prices in the analysis. 

LHP 

25.00 
25.00 
24.00 
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16.00 
16.20 
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15.00 
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TABLE 40--DISTRIBUTION OF QUARTERLY LABOR REQUIREMENTS 
IN HOURS PER ACRE BY CROP ENTERPRISE 

Period 
Enterprise Total JFM AMJ JAS 

Corn 7.5 0.37 2.63 1.12 

Soybeans 5.0 0.25 2.25 0.25 

Oats 4.0 0.60 0.20 3.20 

Wheat 5.0 o.oo 0.00 3.75 

Meadow (hay) 5. 5 (per ton) o.oo 2.86 2.64 

OND 

3.38 

2.25 

0.00 

1. 25 

0 . 00 

a 
Adopted from Annual Requirements and Monthly Distribution of Man Labor on 

Crops and Livestock in Central Illinois, Urbana, Illinois: University of Illinois, 
Mimeograph Leaflet. 

TABLE 41--DISTRIBUTION OF QUARTERLY LABOR REQUIREMENTS PER UNIT BY 
LIVESTOCK ENTERPRISEa 

Period 
Enterprise Total JFM AMJ JAS 

Beef Cow (stocker calf sold) 30.00 9.00 9.75 2.25 
Beef Cow (calf fed) 40.00 14.00 10.00 6.00 
Yearling Steer (drylot) 15.00 4.50 4.50 2.25 
Steer Calf (wintered, grazed, fed out) 10.00 3.00 3.00 1. 50 
Heifer Calf (wintered, grazed, fed out) 10.00 3.00 3.00 1. 50 
Market Hog (sow and two litters) 77.00 16.95 19.25 19.25 
Feeder Pigs (sow and two litters) 26.04 7.81 5.21 7.81 
Feeder Pigs (pig purchased and fed) 1. 50 0.38 0.37 0.38 

OND 

9.00 
10.00 

3.75 
2.50 
2.50 

11. 55 
5.21 
0.37 

a 
Adapted from, Annual Requirements and Monthly Distribution of Man Labor on Crops and Livestock in Central Illinois, 

Urbana, Illinois: University of Illinois , Mimeograph Leaflet. 
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TABLE 42--ESTIMATED YIELDS FOR SELECTED ENTERPRISES 

Item Unit Yield Per Acre 

Corn Bu. 

Soybeans Bu. 

Wheat Bu. 

Oats Bu. 

Meadow (Hay) Ton 

TABLE 43--ESTIMATED COSTS AND RETURNS PER ACRE 
FOR SELECTED CROPS 

Gross Specified 
Crop Income Expense 

Corn 
Grain 65.00 28.00 

Soybeans 47.00 25.00 

Wheat 36.00 20.00 

Oats 26.00 16.00 

Pasture 11. 25 2.25 

Hay 
Alfalfa and Orchard Grass 36.00 20.00 
Red Clover and Timothy 36.00 20.00 

65.00 

26.00 

28.00 

40.00 

2.00 

Net 
Income 

37.00 

22.00 

16.00 

10.00 

9.00 

16.00 
16.00 

in October or November. The death loss is assumed to be 2 percent of the fin
ished weight. All costs and returns are figured on a per head basis. 

Heifer Calf Wintered, Grazed and Fed. In this system good to choice heifer 
calves are purchased for 21 cents per pound in October. They are wintered on a 
ration similar to that for steer calves and placed on pasture in the spring. In 
July the heifers are placed in the feed lot and full-fed until sold at weights of 
900 pounds. Death losses are assumed to be two percent of the sale weight. All 
costs and returns are on a per head basis. 

Market Hogs: Sow and Two Litters. Under this system, spring litters are far
rowed in March and sold in September. Fall litters are farrowed in September and 
sold in February. Thirteen market hogs and one cull sow are sold annually. One 
gilt is saved for replacement. Cost and return figures are on a per sow basis. 

Feeder Pigs: Sow and Two Litters. In this system, litters are farrowed in March 
and September with 13 feeder pigs and one cull sow sold annually. The pigs are 
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sold at weights of 60 pounds, usually in May and November. One gilt is saved 

for replacement purposes. Costs and returns are on a per sow basis. 

Feeder Pigs: Purchased and Fed. This system can be started any month that 

pigs can be bought. It is assumed that pigs are purchased in November and May, 

fed three to four months and sold at 225 pounds. 

LINEAR PROGRAMMING MATRIX 

The basic problem in the areas is low income. The purpose of the analysis 

is to reveal adjustments that farmers can make in resource use to improve their 

incomes. 
Linear programming models were developed for four levels of return to op

erators, labor, and management. Included in them were, one level of operating 

capital cost, one of labor cost, two levels of land prices, and three of livestock 

prices. The discussion here does not deal with all of the separate models. The 

abbreviations used to conserve space are as follows: C = corn, SB = soybeans; 

W = wheat; 0 = oats; and M = meadow which is used for hay. A three-year 

rotation including corn, soybeans, soybeans appears as C, SB, SB. 

Table 44 shows the linear programming matrix used. Three land prices are 

presented. Solutions were obtained for two, because these were deemed to be suf

ficient. The hired labor is presented on the basis of a year's work at a cost of 

$1.25 per hour. Interest at 5.5 percent is charged on operating capital. This 

matrix shows only the real activities and their coefficients. 
The selected levels of income were used as variables and acted as constraints 

just as any other resource restrictions imposed on the program solutions. The 

land requirement was determined by computing the combination of resources 

needed in selected enterprises to obtain the specified income level. 

The first column is the P0 or supply column. The initial quantity of each 

resource appears here. The first entry represents the amount of operating capital 

the farmer owns. The next four figures show the quantity of labor supplied by 

the farm operator. The next three represent restrictions on borrowed capital at 

different interest rates. 
Negative values within the matrix indicate that the coefficients are added to 

the supply column for the respective equations. Positive coefficients have the 

opposite meaning; i.e., the coefficients are substracted from the quantity found 

in the supply column but are increased in quantity by the purchase in higher 

activities included in .the matrix. Land is added by purchase at selected price 

levels per acre. Column P1 4 shows that as one acre of land of this quality is 

bought 0.50 of it goes to tillable acres or cropland and 0.50 to non-tillable acres 

of pasture. These proportions change as the value of the land is varied. 



TABLE 44--LINEAR PROGRAMMING MATRIX FOR ADJUSTMENT STUDY OF ECONOMIC AREAS 1, 2a, and 2b 
IN NORTH MISSOURI, WITH ALL ACTIVITIES AND LIMITING RESOURCES CONSIDERED 

Po pl p2 p3 p4 p5 p6 p7 

Resource Unit Supply Rotation 1 Rotation\ Rotation 3 Rotation 4d Rotation 5 Cattle Cattle 
W,C,SB. 

a 
C,SB,O,l'.f, C,SB,SB,e C,C,O,M, C,O,M,M, Yr. Steer-G Cow and Calf 

Fed Out Calf Sf Stocker ' 

Land Required Acres 0 0 0 0 0 0 0 0 

Capital 100 dollars $5000 • 77 1. 01 .93 .84 .90 1. 70 1. 95 

J,F,M, Labor 10 hours 550 Hr. . 061 .132 • 061 • 096 • 0875 .45 .90 

A,M,J, Labor 10 hours 600 Hr. .478 .884 . 836 . 989 .713 .45 .975 

J ,A,S, Labor 10 hours 700 Hr. .413 .600 .468 1.142 .167 • 225 .225 

O,N,D, Labor 10 hours 550 Hr. .687 • 788 . 801 . 565 . 988 .375 . 90 

Corn Production Bu. 0 -65 -130 -65 - 65 -65 40 2 

Wheat Production Bu. 0 -28 0 0 0 0 0 0 

Oat Production Bu. 0 0 0 -40 -40 0 0 0 

Soybean Production Bu. 0 -26 0 -26 0 -52 0 0 

Hay Production Ton 0 0 -2 -2 -4 0 1. 25 2.0 

Tillable Land Acres 0 3 4 4 4 3 0 0 

Non Tillable Land Acres 0 0 0 0 0 0 1.5 4.0 

Labor Restriction 2400 Hr. 1 0 0 0 0 0 0 0 

Capital Borrow dollars 125,000 0 0 0 0 0 0 0 

Capital Borrow dollars 125. 000 0 0 0 0 0 0 0 

Capital Borrow dollars 125,000 0 0 0 0 0 0 0 

Net Income dollars f -77.0 -101. 0 -93.0 -84.0 -90.0 85.0 55.0 

a Wheat - Corn - Soybeans 
b Corn - Corn - Oats - Meadow 
c Corn - Soybeans - Oats - Meadow 
d Corn - Oats - Meadow - Meadow 
e Corn - Soybeans - Soybeans 
f This figure is made up of the specified income level ($5, 000, $6, 000, 7, 000 or 8, 000) plus the unallocated overhead cost 



TABLE 44 (Continued) 

PS p9 p 10 pll p12 p13 pl4 pl5 pl6 

Resource Cattle Cattle Cattle Hogs Hogs Hogs Land Buy Land Buy Land Buy 
450 lb. Steer 400 lb. Heifer Cow and Calf Sow&2 Litters Sow&2 Litters Feeder Pigs 

G and Fed Out Fed Out Calf Fed Out Market Hog Feeder Pigs Purchased 

Land Required 0 0 0 0 0 0 0 0 0 
Capital 1. 58 1. 28 2.00 1. 30 1.47 .17 . 08 .13 .18 
J,F,M, Labor . 30 .30 1.4 2.695 .7812 • 0375 0 0 0 
A,M,J, Labor .30 . 30 1. 0 1. 925 .5208 .0375 0 0 0 
J,A,S, Labor .15 .15 .60 1. 925 .7812 .0375 0 0 0 
0,N,D, Labor . 25 . 25 1. 0 1.155 .5208 .0375 0 0 0 
Corn Production 45 30 32 210 70 10.8 0 0 0 
Wheat Production 0 0 0 0 0 0 0 0 0 
Oat Production 0 0 0 0 0 0 0 0 0 
Soybean Production 0 0 0 0 0 0 0 0 0 
Hay Production 1. 0 1.0 2.0 0 0 0 0 0 0 
Tillable Land 0 0 0 .5 .5 .02 -.5 -.6 -.7 
Non Tillable Land 1. 25 1. 25 4 0 0 0 -.5 -.4 -.3 
Labor Restriction 0 0 0 0 0 0 0 0 0 
Capital Borrow 0 0 0 0 0 0 0 0 0 
Capital Borrow 0 0 0 0 0 0 0 0 0 
Capital Borrow 0 0 0 0 0 0 0 0 0 
Net Income 90.75 64.30 98.00 367.50 152.50 14.80 -8.0 -13.0 -18.0 
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TABLE 44 (Continued) 

pl7 pl8 pl9 p20 p21 p22 p23 p24 p25 ~ 
Resource Capital Capital Capital Buy Corn Sell Wheat Sell Soybeans Labor Hired Sell Corn Sell Oats u; 

(/) 

Borrow Borrow Borrow 
0 
C! 
~ 

Land Required 0 0 0 0 0 0 0 0 0 > 
Capital -1. 0 -1.0 -1. 0 0 0 0 30 0 0 Cl 

~ 
J,F,M, Labor 0 0 0 0 0 0 -600 0 0 n 
A,M,J, Labor 0 0 0 0 0 0 -600 0 0 C! 

r-< 

J,A,S, Labor 0 0 0 0 0 0 -600 0 0 
>--l 
C! 

O,N,D, Labor 0 0 0 0 0 0 -600 0 0 ?=' 
> 

Corn Production 0 0 0 0 0 0 0 1. 0 0 r-< 

Wheat Production 0 0 0 0 1.0 0 0 0 0 
tr1 
~ 

Oat Production 0 0 0 0 0 0 0 0 1. 0 "' tTl 

Soybean Production 0 0 0 0 0 1. 0 0 0 0 
?=' 

~ 
Hay Production 0 0 0 0 0 0 0 0 0 tTl 

Tillable Land 0 0 0 0 0 0 0 0 0 
z 
>--l 

Non Tillable Land 0 0 0 0 0 0 0 0 0 (/) 
>--l 

Labor Restriction 0 0 0 0 0 0 1 0 0 > 
>--l 

Capital Borrow 100.0 0 0 0 0 0 0 0 0 0 
Capital Borrow 0 100.0 0 0 0 0 0 0 0 z 
Capital Borrow 0 0 100.0 0 0 0 0 0 0 

Net Income -5.50 -6.0 -7.0 0 1. 30 1. 80 -3000 1. 00 .65 
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Programming Solutions 

Solutions from the programs show the resources required to obtain specified 
levels of income ($5,000 to $8,000 return to operator's labor and management). 
The prices used in computing returns from the livestock enterprises were taken 
from the Farm Business Planning Guide and were considered to be the average 

that could be expected in the future. 
The results obtained for the different organizations are shown for two levels 

of land prices. One example of the effect of price change on resources required 
is shown for land at $125 per acre and three levels of livestock prices. The re
sults are only a few of the many possible alternatives that can be examined. Bor
rowed capital was not divided between fixed and operating items, but was pre
sented as the total that would be obtained for all phases of the operation. 

Specified Levels of Return to Operator 's 
Labor and Management 

$5,000 to$ 8,000 Return 

Tables 45 and 46 show resource needs for these levels of income under medi

um livestock prices, $1.25 per hour for hired labor, and 5.5 percent interest on 

TABLE 45--PROGRAMMED LAND MINIMIZATION RESOURCE REQUIREMENTS 

FOR $5000 RETURN TO OPERATOR LABOR AND MANAGEIVIENT AT 
SPECIFIED LAND, LABOR, AND CAPITAL PRICES, 
NORTHERN MISSOURI ADJUSTMENT STUDY, 1962 

Item 

Hired Labor at 
$1. 25 Per Hour 

Land Purchased 
Tillable 
Non-Tillable 

Corn 
Soybeans 
Wheat 
Meadow 
Oats 

Beef Cows 

Sows 

Labor Hired (for year) 

Capital Borrowed 
(at 5 . 5% charge) 

Return to Operator 
Land and Management 

Unit 

Acres 
Acres 
Acres 
Acres 
Acres 
Acres 
Acres 

Animals 

Animals 

Hours 

Dollars 

Dollars 

Land Price Per Acre 
$125 $175 

160. 40 215.21 
160. 40 144.29 
65.28 82.98 

11. 24 
11. 24 

32.64 35.87 
32 . 64 35.87 

32.64 35 . 86 

59 . 68 76.02 

100.80 170.40 

13,741.80 19,494. 10 

5,000.00 5,000 . 00 
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TABLE 46--PROGRAMMED LAND MINIMIZATION RESOURCE REQUIREMENTS 
FOR $6000 RETURN TO OPERATOR LABOR AND MANAGEMENT AT 

SPECIFIED LAND, LABOR AND CAPITAL PRICES, 
NORTHERN MISSOURI ADJUSTMENT STUDY, 1962 

Item 

Hired Labor at 
$1. 25 Per Hour 

Land Purchased 
Tillable 
Non-Tillable 

Corn 
Soybeans 
Wheat 
Oats 
Meadow 

Beef Cows 

Sows 

Labor Hired (for year) 

Capital Borrowed 
(at 5. 5% charge) 

Return to Operator 
Land and Management 

Unit 

Acres 
Acres 
Acres 
Acres 
Acres 
Acres 
Acres 

Animals 

Animals 

Hours 

Dollars 

Dollars 

Land Price Per Acre 
$125 $175 

196.50 263.74 
196.50 175. 82 
79.88 101. 44 

13.74 
13.74 

39.94 43.85 
39.94 43.85 

40.00 43.80 

73. 03 92.95 

165. 60 247.20 

17,986.58 24,994.80 

6,000.00 6,000.00 

capital. The enterprises included in all solutions were the same, except for crop 
rotations and variations of scale in accordance with income level. Feeder pigs and 
beef cows with the valves sold as stockers were the chief revenue-producing en
terprises. All of the corn produced was utilized by livestock as was hay and pas
ture. Wheat, oats, and soybeans were sold as cash crops in the solutions in which 
they appeared. 

$5,000 Return 

With land priced at $125 per acre, only rotation 2 (corn, corn, oats meadow, 
Table 45) entered the solution. All the revenue was from sale of oats, feeder 
pigs, and beef calves. The resources required for $5,000 net farm income and the 
net returns per unit are shown in Table 45. Sow numbers were 60 compared to 
76 when land was priced at $175 per acre. Land at $125 per acre had 0.5 of each 
acre tillable while the $175 per acre land had 0.6 of each acre tillable. The re
quired land area varied from 321 acres to 359.50 acres. Cow numbers ranged from 
33 to 38, and borrowed capital from $13,742 to $19,494. 
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$6,000 Return 

The same enterprises entered into the solutions here as for the $5,000 return; 
the only difference being that larger numbers of animals and more borrowed 
capital as well as more acres of land were required (Table 46). The acreage varied 
from 393 to 440 acres. The borrowed capital ranged from $17 ,987 to $24,995. 
Sow numbers ranged from 73 to 93 and cow numbers from 40 to 44. 

The enterprises employed from income levels of $7,000 and $8,000 were the 
same as those for $5,000 and $6,000. The level of resources employed varied as 
the income level and land prices changed. The solutions for income levels of 
$7,000 and $8,000 are presented in Tables 47 and 48. 

TABLE 47--PROGRAMMED LAND MINIMIZATION RESOURCE REQUIREMENTS 
FOR $7000 RETURN TO OPERA TOR LABOR AND MANAGEMENT AT 

SPECIFIED LAND, LABOR, AND CAPITAL PRICES, 
NORTHERN MISSOURI ADJUSTMENT STUDY, 1962 

Item 

Hired Labor at 
$1. 25 Per Hour 

Land Purchased 
Tillable 
Non-Tillable 

Corn 
Soybeans 
Wheat 
Oats 
Meadow 

Beef Cows 

Sows 

Labor Hired (for year) 

Capital Borrowed 
(at 5. 5% charge) 

Return to Operator 
Labor and Management 

Size of Farm 

Unit 

Acres 
Acres 
Acres 
Acres 
Acres 
Acres 
Acres 

Animals 

Animals 

Hours 

Dollars 

Dollars 

Land Price Per Acre 
$125 $175 

232.40 311. 86 
232. 40 228.70 
94.46 119.95 

16. 25 
16.25 

47.23 51. 85 
47. 23 51. 85 

49.23 52.00 

86.38 109 . 90 

232. 80 326.40 

22, 231. 36 30,508.31 

7,000.00 7,000.00 

Approximately 120 additional acres were needed for $5,000 income as com
pared with the average size farm operated by owners in 1962. The acreage re
quired was 321, compared to 237 acres actually used as indicated by the survey. 
The size of farm ranged from 321 acres for an income level of $5,000 to 586 acres 
for $8,000. 
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TABLE 48--PROGRAMMED LAND MINIMIZATION RESOURCE REQUffiEMENTS 
FOR $8000 RETURN' TO OPERATOR LABOR AND MANAGEMENT AT 

SPECIFIED LAND, LABOR, AND CAPITAL PRICES, 
NORTHERN MISSOURI ADJUSTMENT STUDY, 1962 

Item 

Hired Labor at 
$1. 25 Per Hour 

Land Purchased 
Tillable 
Non-Tillable 

Corn 
Soybeans 
Wheat 
Oats 
Meadow 

Beef Cows 

Sows 

Labor Hired (for year) 

Capital Borrowed 
(at 5. 5% charge) 

Return to Operator 
Labor and Management 

Unit 

Acres 
Acres 
Acres 
Acres 
Acres 
Acres 
Acres 

Animals 

Animals 

Hours 

Dollars 

Dollars 

Land Price Per Acre 
$125 $175 

268.30 360.00 
268. 30 240.00 
109.46 138.48 

18. 76 
18. 76 

!'i4.53 59.86 
54.53 59.86 

55.00 60.00 

99.72 126.88 

297. 60 405.60 

26,476.64 36,032.01 

8,000.00 8,000.00 

Different levels of technology would influence farm size a great deal. This 
fact was shown in a study by Billy Lessley of the University of Missouri. Using 
linear programming to analyze data from farms in a region adjoining the south 
edge of Economic Area 2a, Lessley obtained programming solutions showing that 
$5,000 income to an operator for his labor and management would be obtained 
with 156 acres of land, which was priced at $150 per acre. 9 The coefficients used 
in the programming matrix were based on advanced levels of technology and 
higher price levels for cash grain crops than were used in the analysis above. 

$8,000 Return: With Different Price Levels 

Livestock price changes modify the resource requirements for specified levels 
of income from beef cattle and hog farms. This fact is illustrated in Table 49, 
which shows the resources required for an $8,000 income at different price levels. 
The LLP (low livestock price) level is based on a three-cent-per-pound reduction 
in the MP (medium price) level and the HLP (high livestock price) level on a 
two-cent-per-pound increase over the MP level. 

"Billy Vhard Lessley, "Minimum Cost Resource Requirements for Selected Levels of Farm Income", 
Unpublished Doccoral Thesis, University of Missouri, Columbia, Mo., 1965, page 91. 



TABLE 49--PROGRAMMED LAND MINIMIZATION RESOURCE REQUIREMENTS FOR $8000 RETURN TO LABOR 

AND MANAGEMENT UNDER THREE PRICE LEVELS FOR LIVESTOCK, AND AT SPECIFIED 

PRICES FOR LAND, LABOR AND CAPITAL, NORTHERN MISSOURI 

Item 

Hired Labor at 
$1. 25 Per Hour 

Land Purchased 
Tillable 
Non-Tillable 

Corn 
Soybeans 
Wheat 
Oats 
Meadow 

Beef Cows 
Sows 
Labor Hired (for year) 
Capital Borrowed 

(at 5. 5% charge) 
Return to Operator 
Labor and Management 

LLP is low livestock prices. 

Unit 

Acres 
Acres 
Acres 
Acres 
Acres 
Acres 
Acres 
Animals 
Animals 
Hours 

Dollars 

Dollars 

MP is average or medium livestock prices. 

LHP is high livestock prices. 

ADJUSTMENT STUDY, 1962 

Level of Livestock Prices 
LLP MP 

563.14 268.30 
563.14 268.30 
251. 88 109.46 

-- --
-- --

125.94 54.53 
125.94 54.53 

-- 55.00 
118.74 99.72 
652.80 297.60 

64,508.34 26,476.64 

8,000.00 8,000.00 

LHP 

167.98 
136.72 

68.36 
--
--

34.16 
34.16 
34.00 
62.50 

115.20 

15,169.17 

8,000.00 
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The land resource requirement ranges from 300 acres to 1,126 arces, and the 
borrowed capital from $15,169 to $64,508. For the LLP level, 119 sows are re
quired, compared to 63 for the HLP level. Thus, a spread of five cents per pound 
brings a large and significant change in the land and capital required for an $8,000 
level of income. The labor requirement is least affected, and hired labor ranges 
from slightly over 100 hours to 650 hours. These results emphasize the impor
tance of prices on the resource requirements of farmers. 

In all of the solutions where average levels of technology and management 
were assumed, land and capital resources were the most important factors in
fluencing income. In 1959 there were 13,739,496 acres in farms in Economic Areas 
1, 2a, and 2b of northern Missouri. This acreage was divided among 58,711 
farmers. The land requirement for $5 ,000 income under the average conditions 
found in the survey was 320 acres. The average size farm in 1959 was 234 acres. 
To increase size enough for the average farm to reach 320 acres would require a 
decrease of 26.9 percent in the number of farms. The programmed solutions 
showed that most farmers needed to use more capital in addition to more land to 
obtain higher incomes. 

Goals 

GOALS, ATTITUDES AND VALUES THAT INFLUENCE 
THE RESOURCES USED BY FARMERS 

Ownership of land is an important goal of farmers. The tenants who were 
interviewed were asked the question: "Do you plan to buy land?" The responses 
showed that 75 percent were prospective buyers. The most important reasons 
given for not having purchased land were (1) lack of savings for a down pay
ment, (2) high land prices, (3) land nor available for purchase in the neighbor
hood where the respondent lived. The majority of those presently farming as 
tenants felt that it would be more profitable to be an owner. Eighty-one percent 
believed that ownership was more profitable than renting because: (1) the owner 
would get all of the crops he produced, (2) the owner would have greater secur
ity and could plan for the future, and (3) the owner could afford to use more 
fertilizer and make needed improvements for the care of livestock. 

With the trend toward larger farm businesses, the farmers who were inter
viewed were asked if they planned to enlarge their operating units. The responses 
of the four tenure groups are shown in Table 50. More than 60 percent wanted 
to enlarge their farms. This goal was independent of the tenure arrangement 
under which the business was being operated. 

Nearly 50 percent of the farmers were statisfied with the size of their busi
nesses at the time of the interview and had no plan, and apparently no desire, to 
enlarge the scale of their operations. These men were only silghtly over 40 years 
of age. The tenant operators were less than 40. 

Farmers who wanted to enlarge their businesses gave a number of procedures 
that they planned to use. The four that were mentioned most often were: (1) 



TABLE 50--PLANS OF NORTHERN MISSOURI FARMERS TO ENLARGE 
THEIB BUSINESSES, BY TENURE GROUPS, ADJUSTMENT 

STUDY, 1962 

Do You Plan to Enlarge Your Farm Business? 
Tenure Group Yes Percent No Percent Total Percent 

Owners 43 53. 1 38 46.9 81 100.0 

Part Owners 46 48.9 48 51. 1 94 100.0 

Tenants 50 54.9 45 45.1 95 100.0 

Partnerships 17 56.7 13 43.3 30 100.0 

Total 156 52. 0 144 48.0 300 100.0 

Chi-square = 0. 6513 (non significant at the . 05 level) . The plans to enlarge the 
farm business were independent of tenure influence. 

increase livestock numbers, (2) use more capital to buy fertilizer, (3) build struc
tures for the care of livestock, and ( 4) buy or rent additional land. 

Farm Credit: Farmer's Attitude 

One of the questions asked in the interviews concerned the availability of 
credit. The replies are given in Table 51, by tenure groups. Only one respon
dent out of 300 said he was unable to borrow additional funds. One farmer out 
of six had not asked for additional credit. The responses were independent of any 
tenure arrangement under which the business was operated. The majority of 
farmers were certain that they could borrow additional money if they needed it. 
It may be that nearly all farmers can borrow the money they need since those 
listed in the "don't know" column had made no effort to borrow additional 
funds. The amounts would vary with each individual farmer and likely with the 
tenure arrangement under which he was operating the business. The limits could 
be determined only by actual trial, which had not been made by a great many of 
the respondents. 

Farmers were asked if they felt that their needs for operating capital were 
adequately met by present credit facilities in the area. Their replies are given in 
Table 52. The responses showed that 93.2 percent felt that present credit agencies 
were furnishing an adequate supply of operating capital. The attitudes of ma~y 
farmers toward credit and its use may be the principal factors limiting the use 
of this source of funds. The following remarks were common responses: "I don't 
like to borrow money." "If I run out of money, I just do without until I get the 
amount required to pay for what I need." "I borrow enough to pay production 
expenses for crops, never to purchase livestock." 

Transferring the Estate 

The farmers who owned land were asked how they planned to dispose of it 
when they retired or no longer were able to farm. The answers revealed a variety 
of procedures. One man in eight (12.5 percent) said he did not know what he 
would do with the farm. Nineteen percent said they would sell, and 41 percent 



TABLE 51--FARMERS APPRAISAL OF THEIR OPPORTUNITY TO ACQUIRE CAPITAL BY BORROWING 
ADDITIONAL FUNDS IN ECONOMIC AREAS 1, 2a AND 2b OF NORTH 

MISSOURI, ADJUSTMENT STUDY, 1962 

Tenure Groups 
Owner Part Owner Tenant Partnership 

Item No. Percent No. Percent No. Percent No. Percent Total 

Can Borrow 72 87.8 80 82.5 73 82.9 24 75.0 249 

Don't Know If Can, 
Has Not Tried 10 12.2 17 17.5 15 17.1 8 25.0 50 

Total 82 100.0 97 100.0 88 100.0 32 100.0 299 

Chi-square= 2. 8767 (not significant at the • 05 level). 

The appraisal of their ability to borrow was independent of tenure. 

Percent 
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TABLE 52--FARMERS EVALUATE THEIR SUPPLY OF OPERATING CAPITAL IN ECONOMIC AREAS 

1, 2a AND 2b of NORTH MISSOURI, ADJUSTMENT STUDY, 1962 

Tenure Groups 

Owner Part Owner Tenant Partnership Total 

No. Percent No. Percent No. Percent No. Percent Total Percent 

Can You Obtain an 
Adequate Supply of 
Operating Capital? 

Yes 75 93.7 89 93.7 79 90.8 31 96.9 274 93.2 

No 5 6.3 6 6.3 8 9.2 1 3.1 20 6.8 

Total 80 100.0 95 100.0 87 100.0 32 100.0 294 100.0 

Chi-square = 1. 5119 (not significant at the • 05 level). 

Farmers ability to get capital independent of tenure effect. 

?O 
tIJ 

"' tIJ 
> 
i:d 
() 

:i:: 
tp 
c 
r< 
r< 
tIJ 
>-! z 
\D 
N 
\JI 

--.I 
U> 



74 MISSOURI AGRICUl.TURAL EXPERIMENT STATION 

said they would leave it to their children, if the children wanted to farm. These 
and other responses indicated that very few of the respondents had considered 
the need for transferring the farm business as a going concern. Approximately 19 
percent of the land may be put on the market at the time of retirement. These 
tracts will permit limited adjustments, but the acreage may not be sufficient to 
bring the inadequate farms in the area to optimum size. It is believed that ad
jusments will be toward larger operating units, but not all of the land that comes 
on the market will be used to achieve this goal. 

Transfer of the farm business is a vital problem that will influence the future 
economic growth of rural communities. Not all of the land held by the 41 per
cent of owners who planned to leave their farms to their children will remain in 
the family. Some of the heirs will not want to farm, and some of the operating 
units are not large enough to provide satisfactory levels of income. 

Membership in Farm Organizations 

About two-fifths ( 41 percent) of the respondents who started farming in 
1940 or later were members of organizations such as Farm Bureau, Grange, Na
tional Farmers Organization and Farmers Union (Table 53). A higher percen
tage of part-owners and partners were members than of owners and tenants, but 
the chi square ( 4.1971) was not significant, indicating that membership was in
dependent of tenure. 

Farmers were asked to name some of the most desirable and undesirable fea
tures of farming as an occupation. The desirable features most often mentioned 
were: (1) being your own boss, (2) independence, and (3) opportunity to raise 
livestock. The three most undesirable features were: (1) low income, (2) bad 
weather and (3) long hours of hard work. These and other replies are shown in 
Tables 54 and 55. 

TABLE 53--NUMBER OF FARMERS BELONGING TO A FARM ORGANIZATION 
IN ECONOMIC AREAS 1, 2a AND 2b OF NORTHERN 

MISSOURI, 196 2 

Do You Belong to a Farm Organization? 
Tenure Group Yes Percent No Percent Total P e rcent 

Owner 27 35.5 49 64.5 76 100.0 

Part Owner 45 47.8 49 52.2 94 100.0 

Tenant 31 35.6 56 64.4 87 100.0 

Partnerships 14 45. 2 17 54.8 31 100.0 

Totals 117 40.6 171 59.4 288 100. 0 

Chi-square = 4. 1971 (not significant at the • 05 level). 

Membership in a farm organization is independent of tenure effect. 



TABLE 54--MOST DESIRABLE FEATURES OF FARMING LISTED BY FARMERS IN ECONOMIC AREAS 
1, 2a AND 2b OF NORTHERN' MISSOURI, 1962 

Tenure Groups 
Owner Part Owner Tenant Partnership Total 

No. Percent No. Percent No. Percent No. Percent Total Percent 

Being Own Boss 23 29.9 38 43.2 24 29.6 9 30.0 94 34.1 

Independence 17 22.1 20 22.7 22 27. 2 11 36.7 70 25.4 

Raising Livestock 5 6,5 7 8.0 9 11.1 2 6.7 23 8.:! 

Good Place to Rear 
Children 1 1. 3 4 4.5 3 3.8 2 6.7 10 3.6 

Outdoor Ltle 14 18.2 9 10.2 7 8.6 3 10.0 33 12.0 

Watching Things Grow 5 6.5 2 2.3 4 4.9 1 3.3 12 4.3 

Other* 12 15.5 8 9.1 12 14.8 2 6.6 34 12.3 

Total 77 100.0 88 100.0 81 100.0 30 100.0 276 100.0 

*This included a variety of features without one being predominant. 
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TABLE 55--MOST UNDESIBABLE FEATURES OF FARMING LISTED BY FARMERS IN ECONOMIC AREAS 
1, 2a AND 2b OF NORTHERN MISSOURI, 1962 

Tenure Groups ~ 
Owner Part Owner Tenant Partnership Total 

en 
en 
0 

No. Percent No. Percent No. Percent No. Percent Total Percen11 c 
~ 

Low Income 15 20.5 11 13.6 23 27.1 10 35. 7 59 22.1 > 
Cl 

Low Product Prices 6 8.3 11 13.6 10 11.8 2 7.1 29 10.9 
~ 
() 
c 

Bad Weather 11 15. l 14 17.3 12 14 .1 3 10. 7 40 14.9 t""' 
-4 
c 

High Expenses 2 2.7 4 4.9 2 2. 4 0 8 3.0 ~ 
> 
t""' 

Gov't Inte rve ntion 11 15.l 1 1. 2 6 7.0 1 3.6 19 7.1 trJ x 
No Voice in Price 'tJ 

tt1 
System 0 2 2.5 2 2.4 1 3.6 5 1. 9 ~ 

~ 
Feeding in the Winter 5 6.8 4 4.9 6 7.0 2 7.1 17 6.4 tt1 z 

-4 
Long Hard Hours 8 11. 0 17 21. 0 13 15.3 4 14.3 42 15.7 [/) 

-4 

Other* 15 20.5 17 21. 0 11 12.9 5 17.9 48 18.0 > 
-4 

Total 73 100.0 81 100.0 85 100.0 28 100.0 267 100.0 
0 z 

*This included a variety of features without one being predominant. 
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THE AMENITIES OF FARMING AS AN OCCUPATION 

The level of average income in Economic Areas 1, 2a, and 2b is sharply be
low the wages of industrial workers. Farmers indicated that one of the most un
desirable features of farming was this low income. A logical question is, why do 
farmers remain on the land? The reply often given is that they have no oppor
tunity to leave. Is this the reason or do other factors keep people on the land? 

Preferred Occupations 

When interviewed farmers were asked the following question: If you could 
obtain $3,000 income per year and had your choice between farming or a non
farm occupation, which would you choose? The same quescin was asked using 
$6,000 and $8,000 income levels. After the respondent selected an occupation, 
farm or nonfarm, he was asked if he could change occupations for additional in
comes by increments of $1,000, which job he would cake. The replies by tenure 
groups are shown in Table 56. The distribution is the same for the $3,000 and 
the $6,000 income levels and is only slightly changed for the $8,000 income. 
With no change in income, more than 90 percent would remain on the land. 

The answers of respondents who indicated willingness to change occupations 
for the specified difference in annual income are shown in Table 57. As the farm 
income level was raised, a smaller percentage of operators were willing to change 
occupations for a specified difference in income. Most farmers were unwilling to 

change occupations and would do so only if it became absolutely necessary. 
Farmers rated low income as one of the most undesirable features of farming, but 
the data in Table 57 show that at the low level of $3,000 over AO percent would 
not change their occupation unless forced to do so. 

Value of Selected Amenities 

A group of amenities commonly associated with farming and living in the 
country were selected for evaluation by the respondents. They were asked to 
select the most important one from a group which was presented for their choice. 
The data in Table 58 show the selected amenities, the group of values used, and 
the number of farmers choosing the various value categories. The amenity that 
was valued most highly by the majority of farmers was "being one's own boss." 
They rated the amenity of "just being a farmer" a close second. The tenant group 
placed a lower value on being one's own boss than did the other tenure groups. 
Almost one-half, 49 percent, said they would give up being their own boss only 
if forced to do so. In the owner, part-owner, and partnership groups over 60 per
cent indicated that they would give up this amenity only if forced to do so. The 
factor of least value was freedom from paper work. The man who operates a good 
farm business does not have freedom from this type of chore. 

In general, tenants placed a lower value on the selected amenities than did 
farmers in the other groups. A smaller percentage of them would give up the 
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amenities only if forced to do so. Thus, while amenities were impotrant to ten

ants, they would be more willing to sacrifice them for some specified gain in in

come than would farmers in the owner, part-owner, and partnership groups. 



TABLE 56--PREFERRED OCCUPATION OF NORTHERN MISSOURI FARMERS, AT ZERO DIFFERENCE 
IN INCOME LEVELS, ADJUSTMENT STUDY, 1962 

Preferred Occupation 
Tenure Groups 

at Zero Difference Owner Part Owner Tenant Partnership Total 
in Income Levels No. Percent No. Percent No. Percent No. Percent Total Percent 

$3000 income level 

Farm 77 93.9 90 94.7 82 94.3 31 96.9 280 94.6 
Nonfarm _5 6.1 5 5.3 _5_ 5.7 1 3.1 -1:L 5.4 ?::! 

Total 82 100.0 95 100. 0 87 100.0 32 100.0 296 100.0 trJ 

"' 
x 2 = 0. 4249 (non significant at the . 05 level) 

trJ 
> 
:>:! 
n 
:r: 

$6000 income level tJj 
c 

Farm 77 93.9 90 94.7 82 94.3 31 96.9 280 94.6 t-' 
t-' 

Nonfarm 5 6.1 _5_ 5.3 5 5.7 1 3.1 16 5.4 trJ 
>-l 

Total 82 100.0 95 100.0 87 100.0 32 100. 0 296 100.0 z 
2 

X = O. 4249 (non significant at the • 05 level) \0 
N 
VI 

$8000 income level 

Farm 74 90.2 90 94.7 82 94.3 31 96.9 277 93.6 
Nonfarm _ 8 9.8 _5_ 5.3 _5 _ 5.7 1 3,1 ~ ~ 

Total 82 100.0 95 100,0 87 100.0 32 100. 0 296 100,0 

x 2 = 3. 3880 (non significant at the . 05 level) 

Non-significant chi-square values indicate occupation preference at zero difference is independent of tenure effect, 

~ 



TABLE 57--INCOME DIFFERENTIALS THAT WOULD CAUSE FARMERS TO CHANGE THEIR OCCUPATION, 
00 

BY TENURE GROUPS, NORTHERN MISSOURI ADJUSTMENT STUDY, 1962 0 

Tenure Groups* 

Annual Change From Owner Part Owner Tenant Partnershi12 Total 

$3000 Farm Income No. Percent No. Percent No. Percent No. Percent No. Percent 

$1000 8 11. 6 8 8.6 9 9.4 4 12.9 29 10.0 ~ 
$2000 12 17.4 20 21. 5 22 22.9 3 9.7 57 19.7 <n 

U> 

$3000 14 20.3 26 27.9 33 34.4 8 25.8 81 28.0 0 
c:: 

Would not Change ~ 
Unless Forced > 
to Do So li 50.7 ~ 42. 0 ~ 33.3 12- 51. 6 122 42.2 Q 

Totals 69 100.0 93 100.0 96 100.0 31 100.0 289 100.0 ~ 
(') 
c:: 

Annual Change From 
r< ,., 

~6000 Farm Income 
c:: 
::0 
> 

$1000 6 8.7 3 3.3 12 12.5 2 6.5 23 8.0 [""" 

$2000 10 14.5 23 25.3 14 14.6 3 9.7 50 17.4 tT1 
>< 

$3000 13 18. 8 20 22.0 27 28.1 5 16.1 65 22.6 "' tT1 

Would not Change 
::0 

:i 
Unless Forced tT1 

to Do So 40 60.0 45 . 49.4 43 44.8 21 67.7 149 52.0 
z ,., 

Totals 69 100.0 91 100. 0 96 100.0 31 100,0 287 100.0 (/) ,., 
> 

$1000 4 6.0 4 4.4 10 10.4 3 9.7 21 7.4 
,., 

$2000 11 16.4 16 17.6 16 16.7 2 6.5 47 15.7 0 z 
$3000 11 16.4 17 18 . 7 17 17.7 2 6.5 47 16.5 

Would not Change 
Unless Forced 
to Do So _Q_ 61. 2 54 59.3 53 55.2 M_ 77.3 172 ____§_Q_,_1 

Totals 67 100.0 91 100.0 96 100.0 31 100.0 285 100.0 

*These are farmers that started in 1940 or later. 



TABLE 58--INCOME DIFFERENTIALS THAT MIGHT CAUSE FARMERS TO CHANGE THEIR OCCUPATIONS 
BY TENURE GROUPS, NORTHERN MISSOURI ADJUSTMENT STUDY, 1962 

Tenure Groups 
Owner Part Owner Tenant Partnership Total 

Amenity & Values No. Percent No. Percent No. Percent No. Percent No. Percent 

Working outdoors 
Values 

Not Worth Anything 3 4.0 6 6.5 5 5.6 0 o.o 14 4.9 
$100 - 499 5 6.7 7 7.6 2 2.2 2 6.7 16 5.6 
$500 - 999 6 8.0 8 8.7 9 10.l 3 10.0 26 9.1 ~ 

$1000 - 1999 8 10.7 11 11.9 15 16.9 3 10.0 37 12.9 trj 
en 

$2000 - 2999 7 9.3 5 5.4 9 10.0 2 6.7 23 8.0 
trj 

> 
$3000 - 3999 3 4.0 9 9.8 6 6.7 3 10. 0 21 7.3 

p:j 
() 

$4000 - 4999 1 1. 3 1 1.1 4 4.6 0 o.o 6 2.2 ::r: 
Would give it up only tp 

C! 
if forced to do so 42 56.0 45 48.9 39 43.8 17 56.6 143 50.0 t"" 

t"" 
Total 75 100.0 92 100.0 89 100.0 30 100.0 286 100.0 

trj 
>-l 
H z 

Having the right kind 
\0 

of neighbors N 
\.ft 

Not Worth Anything 3 4.0 7 7.6 8 9.0 3 10.0 21 7.3 
$100 - 499 5 6.7 7 7.6 4 4.5 1 3.3 17 5.9 
$500 - 999 8 10.7 12 13.0 9 10. 2 6 20.0 35 12.2 

$1000 - 1999 9 12.0 9 9.8 19 21.3 4 13.4 41 14.3 
$2000 - 2999 3 4.0 7 7.6 6 6.7 2 6.7 18 6.4 
$3000 - 3999 6 8.0 8 8.7 5 5.6 1 3,3 20 7.0 
$4000 - 4999 0 0.0 2 2.2 4 4.5 1 3.3 7 2.4 

Would give it up only 
if forced to do so _il_ 54.6 _1L 43.5 ...1L 38. 2 _g__ 40.0 127 ~ 

Total 75 100.0 92 100.0 89 100.0 30 100.0 286 100.0 00 ,._. 



00 
TABLE 58 Continued N 

Owner Part Owner Tenant Partnership Total 
Amenity & Values No. Percent No. Percent No. Percent No. Percent No. Percent 

Working with your hands 
~ 

Not Worth Anything 5 6.7 10 10.9 5 5.6 2 6.7 22 7.7 in 
(/) 

$100 - 499 6 8.0 2 2.2 4 4.5 2 6.7 14 4.9 0 c: 
$500 - 999 4 5.3 6 6.5 9 10.1 2 6.7 21 7.3 ~ 

$1000 - 1999 6 8.0 10 10.9 7 7.9 5 13. 2 27 9.4 > 
$2000 - 2999 8 10. 7 12 13.0 4 4.5 2 6.7 26 9.1 0 

::0 
$3000 - 3999 4 5.3 8 8.7 9 10.1 2 6.7 23 8.1 () 
$4000 - 4999 5 6.7 1 1.1 7 7.9 3 10.0 16 

c 
5.6 I""' 

Would give it up only 
o-j 
c 

if forced to do so 37 49.3 43 46.7 _il__ 49.4 13 43.3 137 47.9 ::0 
> 

Totals 75 100. 0 92 100.0 89 100.0 30 100.0 286 100.0 
t""' 

l:I:1 x 
Lack of congestion 'U 

t>1 
::0 

and traffic ~ 
t>1 

Not Worth Anything 12 16.0 19 20.2 15 16.8 6 20.0 52 18.1 z ...., 
$100 - 499 11 14.7 8 8.5 4 4.5 2 6.7 25 8.7 (/) 

$500 - 999 4 5.3 10 10.6 4 4.5 1 3.2 19 6.6 
...., 
> 

$1000 - 1999 4 5.3 6 6 . 4 20 22.5 3 10,0 33 11. 5 
...., 

$2000 - 2999 5 6.7 9 9.6 5 5.6 2 6.7 21 7.3 0 
z 

$3000 - 3999 9 12.0 8 8.5 7 7.9 2 6.7 26 9.0 
$4000 - 4999 2 2.7 3 3.2 4 4.5 2 6.7 11 3.8 
Would give it up only 
if forced to do so 28 37.3 31 33.0 -1.Q_ 33,7 _lL --1.Q,_Q_ 101 ~ 

Totals 75 100.0 94 100.0 89 100.0 30 100.0 288 100.0 



TABLE 58 Continued 

Owner Part Owner Tenant Partnership Total 
Amenity & Values No. Percent No. Percent No. Percent No. Percent No. Percent 

02erating in the black 

Not Worth Anything 9 12.2 17 18.3 14 15.8 5 16.8 45 15.7 
$100 - 499 3 4.1 5 5.4 5 5.6 4 13.3 17 5.9 
$500 - 999 10 13.5 11 11.8 13 14.6 3 10,0 37 12.9 

$1000 - 1999 9 12.2 11 11.8 7 7.9 1 3.3 28 9.8 ;::::i 
$2000 - 2999 4 5.4 7 7.5 10 11. 2 1 3.3 22 7.7 tr1 

Ul 
tr1 

$3000 - 3999 1 1.4 4 4.3 4 4.5 1 3.3 10 3.5 > 
$4000 - 4999 10 13.5 12 12.9 6 6.7 4 13.3 32 11.2 

::<! 
() 

Would give it up only :r: 
if forced to do so ~ 37.7 26 28.0 30 33.7 JL 36.7 J!.L_ 33.3 O:l c:: 

Totals 74 100.0 93 100.0 89 100.0 30 100.0 286 100.0 t-< 
t-< 
tr1 
~ 

Just being a farmer z 
Not Worth Anything 5 6.9 7 7.5 7 7.9 4 13.3 23 8.1 \0 

N 

$100 - 499 2 2.8 3 3.2 3 3.4 2 6.7 10 3.5 
VI 

$500 - 999 3 4.2 2 2.2 6 6.7 0 o.o 11 3.9 
$1000 - 1999 4 5.6 6 6.5 5 5.6 1 3,3 16 5.6 
$2000 - 2999 7 9.7 11 11.8 8 8.9 3 10.3 29 10.2 
$3000 - 3999 3 4.2 5 5.4 11 12.4 2 6.7 21 7.4 
$4000 - 4999 5 6.9 4 5.4 4 4.5 3 10.0 17 5.9 
Would give it up only 
if forced to do so ~ 59.7 _M__ 58.0 ...!§._ 50.6 1.L 50.0 _ill_ 55.4 

Totals 72 100. 0 93 100.0 89 100. 0 30 100.0 284 100. 0 
-

00 
\» 



00 
~ 

TABLE 58 Continued 

Owner Part Owner Tenant Partnershi2 Total 
Amenity & Values No. Percent No. Percent No. Percent No. Percent No. Percent 

Being my own boss 
~ 

Not Worth Anything 3 4.0 0 o.o 2 2.2 0 0.0 5 1. 8 
~ 
"' $100 - 499 1 1. 3 0 o.o 3 3.4 0 o.o 4 1. 4 
0 c 

$500 - 999 4 5.3 0 o.o 3 3.4 3 10.0 10 3.6 ~ 
$1000 - 1999 1 1.3 8 9.6 7 7.9 2 6.7 18 6.5 > 
$2000 - 2999 6 8.0 8 9.6 13 14.6 1 3.3 28 10.0 4l 

::,; 
$3000 - 3999 8 10.7 9 10.8 12 13.5 4 13.3 33 11.9 () 

C! $4000 - 4999 7 8.0 7 8.5 5 5.6 2 6.7 20 7.2 r< ..., 
Would give it up only c 

::,; if forced to do so -1.L 61. 4 _Q],_ 61. 5 -1L 49.4 -1.L _QQ,_Q_ --1filL _fild_ > 
Totals 75 100.0 83 100. 0 89 100.0 30 100.0 277 100.0 

r< 

tTl x 
'"ti Able to see results m 
::,; of labor 
~ 
t"I1 Not Worth Anything 2 2.7 4 4.2 1 1. 1 0 0.0 7 2.4 z ...., 

$100 - 499 4 5.3 2 2.2 2 2.2 2 6.7 10 3.5 \fl 
$500 - 999 5 6.7 3 3.2 4 4.5 3 10.0 15 5. 2 

..., 
> $1000 - 1999 8 10.7 18 19.4 14 15.7 1 3.3 41 14.3 
..., 
0 $2000 - 2999 7 9.3 9 9.7 11 12.4 2 6.7 29 10.1 z $3000 - 3999 7 9.3 6 6.5 10 11. 2 5 16.6 28 9.8 

$4000 - 4999 7 9.3 9 9.6 5 5.6 3 10.0 24 8.4 
Would give it up only 
if forced to do so 35 46.7 42 45.2 42 47.3 1.L 46.7 133 ~ Totals 75 100.0 93 100.0 89 100.0 30 100.0 287 100.0 



TABLE 58 Continued 

Owner Part Owner Tenant PartnershiE Total 

Amenity & Values No. Percent No. Percent No. Percent No. Percent No. Percent 

--
Owning the land 

I farm 

Not Worth Anything 4 5.5 3 3.3 16 17.9 2 6.7 25 8.8 

$100 - 499 2 2.7 2 2.2 3 3.4 1 3.3 8 2.8 

$500 - 999 1 1.4 3 3.3 3 3.4 2 6.7 9 3.2 

$1000 - 1999 6 8.2 13 14.1 13 14.6 5 16.7 37 13.0 ~rj 

$2000 - 2999 2 2.7 9 9.8 13 14.6 1 3.3 25 8.8 D1 en 

$3000 - 3999 8 11.0 4 4.3 8 9.0 4 13.3 24 8.5 til 
> 

$4000 - 4999 7 9.6 8 8.7 7 7.9 1 3.3 23 8.1 ~ 
(') 

Would give it up only ::i: 

if forced to do so _1Q__ 58.9 __QQ_ 54.3 ~ 29. 2 .1.L 46.7 .JE__ ~ to 
c 

Totals 73 100.0 92 100.0 89 100.0 30 100.0 284 100.0 r-' 
t-' 
til 
..,i 

Freedom from business z 
and _Qa.Qer work \0 

Iv 

Not Worth Anything 28 37.3 28 29.8 25 28.1 10 33.3 91 31. 6 V> 

$100 - 499 8 10.7 8 8.5 7 7.9 3 10. 0 26 9.0 

$500 - 999 5 6.7 11 11.7 9 10.1 2 6.7 27 9.4 

$1000 - 1999 5 6.6 12 12.8 17 19.1 5 16.7 39 13.5 

$2000 - 2999 2 2.7 5 5.3 9 10.l 4 13.3 20 6.9 

$3000 - 3999 7 9.3 5 5.3 5 5.6 1 3.3 18 6.3 

$4000 - 4999 3 4.0 6 6.4 3 3.4 0 6.0 12 4.2 

Would give it up only 
if forced to do so 17 ~ __!_\!__ 20.2 _!L E.J_ _Q_ _!§_,_7_ _QQ_ _1lhl 

Totals 75 100.0 94 100.0 89 100.0 30 100.0 288 100.0 

00 
V> 
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SUMMARY AND CONCLUSIONS 

Change is an accepted and essential part of American economic activity. The 
introduction of new technology has brought progress where farmers have been 
able to use the new equipment and practices efficiently. This study was part of 
a broader investigation, the aims of which were to determine which tenure ar
rangement had permitted farmers to make the most rapid and efficient adjust
ments in resource use; what resource adjustments were needed for improved farm 
incomes; and how farmers' attitudes, goals, and values have affected the adjust
ment process. 

The work was undertaken cooperatively by the Agricultural Experiment Sta
tions of Missouri, Kansas, Wisconsin, Illinois, and North Dakota with assistance 
from the Economic Research Service, Department of Agriculture, the Farm Foun
dation, and the North Central Land Tenure Research Committee. Each of the 
cooperating stations concentrated on a different type of farming area. The Mis
souri inquiry dealt with changing conditions in the general farming section of 
the northern part of the state. 

Data for the investigation were obtained by interviewing 630 farm operators 
in Economic Areas 1, 2a, and 2b. The topography varies from level to hilly in 
these areas, and the soil fertility from poor to excellent. Specialty and part-time 
farms were excluded from the investigation, but no limit was set on age of op
erator. Only data from farmers who started in business in 1940 or later were used 
in the statistical analysis. The interviews were taken in the spring and early sum
mer of 1963. The data obtained included changes in resources controlled, partic
ularly land, from the time the business was started, and changes in net worth. 

The part-owner tenure group had the most years of experience in farming; 
those in the tenant and partnership groups the fewest. Tenant farmers averaged 
37 years of age and were the youngest; owner-operators averaged 43 and were 
the oldest. The average age in all tenure groups was approximately 40 years. 

Owner-operators had the smallest units, with an average of 249 acres. The 
partnership group operated an average of 638 acres, but this area had to furnish 
income for two families. The largest individual units were operated by part
owners (401 acres). Tenant farmers had an average of 336 acres. 

The average years of formal schooling were very nearly the same for all ten
ure groups, ranging from 10.9 years for part-owners, to 11.5 years for owner-op
erators. 

The measures of adjustment used in the analysis included in the average an
nual change in net worth for the period from December 31, 1957, to December 
31, 1962, and in the period from starting through December 31, 1962. Net in
come in 1962 and average net income were also used as measures of adjustment. 

Changes in net worth from December 31, 1957, through December 31, 1962, 
were used to develop an index for comparing the amount of change among the 
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various tenure groups. The resuts showed that owner-operators had the highest 
average and second highest percentage increase in net worth, and tenants the 
highest percentage. This is largely explained by the fact that the average net 
worth of tenants on December 31, 1957, was relatively small while that of owners 
was much larger. A relatively small annual dollar increase in the net worth of 
tenants gave a large percentage increase. 

Regression analysis was used to examine the effects of the following vari-
ables upon the increases that farmers had made in their net worth: 

Net income of farm operators in 1962 (X2 ) 

Assets at time of starting in business (X3) 

Total acres operated in 1962 (X4 ) 

Tillable acres operated in 1962 (X5 ) 

Year in which the business was started (X6 ) 

Age of operator 1962 (X7 ) 

Years of formal education (X8 ) 

Percent of gross income from livestock (X9 ) 

The year the farmer started in business, X 6 , was sginificant for all tenure 
groups. In the case of owner-operators, the selected variables explained 67 per
cent of the variation in net worth and 57 percent of that for partnership opera
tions. However, in the case of tenants the selected factors explained little more 
rhan 10 percent of the variation. The data were very erratic for all farms, but 
more for tenants than for other groups. This fact was reflected in a mean of 
$12,185 for Y and a standard deviation of $9,767 where Y represented the net 
worth of tenants. 

The assets that the farmer had when he started in business, X3, had a signifi
icant effect on the present net worth in all groups except tenants. 

The effect of selected variables on the average annual change in net worth 
was examined using regression and correlation analyses. Tenure arrangements 
were included. The data were sepyarated, one analysis being made for Area 1, 
where the soil is fertile, and one for Area 2a and 2b, where the land is relatively 
low but similar in gross productivity. 

Variables which had a significant effect on the increase in net worth in Eco
nomic Area 1 were, age of the operator (X4 ), change in the acres owned Decem
ber 31, 1957, to December 13, 1962 (X11 ), non-real-estate assets (X14), and net 
income in 1962 (X15). Net income in 1962 was used as an approximation of the 
average annual flow of income from December 31, 1957, to December 31, 1962. 
In Area 2a-2b the significant variables were value of real estate rented December 
31, 1957 (X3 ), (Xl2), (X14) and (X15 ) which were significant in Area 1, and 
capital improvements from December 31, 1957, to December 31, 1962 (X16). 

In Area 1 the mean of Y was 1859, with a standard deviation of 2303. In 
Area 2a-2b the mean of Y was 2,472 with a standard deviation of 3,045. The vari-
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ables that were used explained approximately 50 percent of the variation in Y, 
the average annual change in net worth. 

Tenure arrangements were not significant. In this analysis there was very 
little correlation between tenure and the average change in net worth. Average 
net income, represented by the net returns for 1962, was significant at the five 
percent level of probability in both areas. This is logical. 

Usually farmers with the highest net incomes have adjusted their resources 
so they can use new technology in such a way as to increase their incomes more 
than the advance in expenses. The result is more capital with which to add new 
technology. 

The average net income of owner operators in 1962 was $2,596.20. That of 
tenants was $2,655.20. The average net income of each member of a partnership 
was $3,854. 51. The net income of part-owners was $4,288.15. Owner-operators 
had the lowest net incomes and part-owners the highest. Incomes of owner-op
erators and tenants were significantly lower than those of part-owners. 

In the analysis of factors affecting net incomes the data were separated for 
the three economic areas and then combined. For one regression the average net 
incomes of farmers for the years 1957 and 1962 were used as the dependent vari
able, Y. Tenure arrangements were included and some were found to have a 
significant effect. Part-owners had significantly higer incomes in Area 2b than in 
Area 1. Tenants had low net incomes; however, not significantly lower than other 
tenure groups. Other tenure arrangements were not significant at the 10 percent 
level of probability. Net worth had a significant effect on the average net income 
of all farmers. 

Average net incomes of all operators were highest ($3,279.00) for Area 1. 

In Area 2a the average was $2,753.67, which was the lowest. Farmers in Area 1 
had the lowest net worth and those in Area 2b the highest. The analysis showed 
increasing returns to scale in Economic Area 1 and decreasing returns in Areas 
2a and 2b. 

These results imply more efficient use of resources in Area 1, also better 
management and greater opportunities for farmers. However, it is highly unlikely 
that all farmers in Area 1 use resources efficiently and all those in Areas 2a and 
2b use them inefficiently, or that all of the good managers operate in Area 1. It 
is possible that part of the difference lies in the inherent fertility level of the soil 
and in land prices in the three areas. Land was high in Areas 2a and 2b com
pared to Area 1. 

Using covariance and a general linear statistical model, Yi = U + Bi + X; 
+ ei, regressions were run with net income in 1962 for Y, the dependent variable. 
In the analysis, data were separated by economic areas and tenure arrangements 
were included in the independent variables. As in the preceding analysis tenure 
arrangements were found to be significant in some areas and not significant in 
others. In Area 2a the partnership tenure arrangement had a significant effect on 
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net income, and in Area 2b the part-owner arrangement was significant. In Area 
1, part-owner, tenant, and partnership arrangements were significant. Net worth 
was sigificant at the one percent level of probability in each area. The average 
net income ranged from $3,757.07 in Area 1 to $2,987.83 for farmers in Area 2a. 
The R 2 values were 55.2 for Area 1, 3:).2 for Area 2a, and 28.5 for Area 2b. 

Economic Area 1 is smaller, has fewer farmers, less range in the size of busi
nesses, and less variation in soil fertility than Areas 2a and 2b. These facts sug
gest that the process of adjustment toward more nearly optimum combinations 
of factors in farm businesses is greated in Area 1 than in either of the other two 
areas. 

The analysis shows that tenure arrangements have a significant effect on ad
justments in some economic areas and not in others. In several cases where tenure 
arrangements were not significant, the t-values were very close to the significant 
level. The average net income of farmers in the various tenure groups differed 
greatly within and between the economic areas. It is possible that. control of the 
factors needed in a farm business is more important that the procedure that is 
used to gain control. 

An examination of the effects of tenure on the adjustment process was made 
using the data from all three economic areas. Covariance was used to determine 
the area affects as well as the tenure influence. The estimating equation for the 
covariance model was Yi = U + Bi + X5 + e;. The calculated constant for the 
regression contained the effects of the tenure form and those of the economic 
area which were not included in the variables. Each of the selected variables was 
significant at the 10 percent level of probability. Each of the tenure arrangements 
was significant at the five percent level. 

Tenure arrangements have a significant effect on the net incomes of farmers. 
In all three economic areas, part-owners had the largest businesses and highest 
average net incomes; owner-operators had the smallest businesses and the lowest 
net incomes. Again it appears that control of the facrors is an important deter
miner of net income. 

The Economic Area in which the farmer lived had a significant effect upon 
his net income. Returns in Areas 2a and 2b were significantly lower than those 
in Area 1. The net worth of the individual farmer was the most significant vari
able affecting net income. 

The fact that farmers earned approximately five percent return on their net 
- worth confirmed the earlier finding that part-owners had the largest average net 

incomes, and that those in Area 1 had higher average net incomes than those in 
Areas 2a and 2b. Thus tenure arrangements and the economic area in which a 
farm business was located had significant effects on the adjustment process. Fur
thermore, in the earlier analysis where the average annual change in net worth 
was used as a measure of adjustment and average net income was one of the 
selected variables, net income had a significant effect. Thus, while tenure arrange-



90 MISSOURI AGRICULTURAL EXPERIMENT STATION 

ments were not significant variables in the earlier analysis, they did have an in
direct effect through their impact on net income which was important to the ad
justment process. However, evidence favoring one form of tenure over another 
was inconclusive. 

Some insights into adjustments that would be required if farmers were to 
receive specified levels of income were obtained by using linear programming to 
solve land minimization problems. The analysis was based on owner operation, 
and average levels of management and technology. Most of the coefficients for 
the linear programming matrix were obtained from the farm business planning 
guide.10 

The crop and livestock enterprises included were the principal ones found 
in the area. 

Prices received for livestock were increased by $2 to $3 per hundred pounds 
above the medium level for one solution and decreased $3 per hundred pounds 
for the other. These fluctuations occur with resrularit\' in rhe livestock market. 

The solutions showed that under the specified as.sumptions and with land of 
the general quality that sold for $125 per acre where 50 percent was tillable and 
50 percent suited to low quality pasture, 393 acres and $17 ,842.58 of operating 
capital were required for an income of $6,000 to labor and management. These 
requirements were much greater than the average resources used in farm businesses 
at the time the data were assembled. Many farmers needed to make adjustments 
in both their land and capital resources. Others who had these resources were 
not concerned with a $6,000 income, but were interested in higher levels of re
turn. An examination of resource requirements for $8,000 income, using $125 per 
acre for land, gave the following requirements: 586.8 acres of land, $37,701.59 of 
operating capital, and 343 hours of hired labor. It is probable that a farm family 
can supply the additional labor, and the major adjustments needed are in land 
and capital. 

To give all farmers in Economic Areas 1, 2a, and 2b of north Missouri 393 
acres of land would require a reduction of 40.4 percent in the number of farms. 
To increase the size so all farmers would have an $8,000 income, would require 
a 60.1 percent reduction in number. 

Solutions were made at different livestock prices for the $8,000 income level. 
At the low level of prices, 1126 acres would be required; at the medium level 
586 acres; and at the high level 305 acres. Operating capital requirements ranged 
from $11,966.67 for high prices to $55,554.54 for low prices. 

The critical factors in agricultural adjustment are land and capital. The im
portance of these resources also is illustrated in regressions of selected variables on 
measures of adjustment. Land is the most critical because the total supply in 
terms of acres is fixed, and is held in tight control. In many cases, to obtain ad
ditional acres the price paid must be above the capitalized value of net rent in
come. This means that many farmers are unable to make adjustments in their 

' 0 University ~f Missouri, College of Agriculrusi'i and U.S.D .A. Farm Business Planning Guide, Agri
cultural Experiment Station Bulletin BF6103, Columbia, Missouri, University of Missouri, 1964. 
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land holdings. Their only alternatives are adjustments in the capital and manage

ment factors. 
Statistical treatment of the data on attitudes and values failed to reveal any 

significant relationships between selected variables and tenure arrangements. 

Farmers who did not own land had a strong desire to do so. The two most im

portant reasons for not having purchased land were: (1) unavailability at reason

able prices, and (2) lack of capital. 
Over 90 percent of the farmers though they could get additional credit if 

they wanted it. Apparently failure to use it was the result of internal capital ra

tioning. 
The farmers in each tenure group placed a high dollar value on most of the 

amenities credited to farming. The majority in all tenure groups placed a sub
stantial value on "just being a farmer." The respondents were willing to accept 

much lower incomes than they could get in other occupations to remain on the 

land. To many of them, farming remains a way of life. 
Tenure as it influenced income was significant in the adjustment process. 

However, none of the tenure arrangements have precluded adjustments. Farmers 

have shifted from one tenure group to another by purchasing land to satisfy per
sonal ambitions and by renting additional tracts to increase the size of their busi
nesses. The majority of farmers started in business as tenants. As they accumulated 

savings and increased their borrowing power they purchased land. In recent years 

the acres owned by many operators have not been sufficient for adequate incomes. 

Additional land has been rented and the part-owner group has increased in num

ber. 
No new or unique methods of controlling land were revealed in the study, 

although some variations in procedure were found. It was possible to classify 

them under one of the tenure arrangements that were included in the analysis. 
While none of the tenure arrangements prevented adjustments, some offered 

greater opportunity to make changes than others. The part-owner group had the 

highest average net incomes, the second lowest net worth, and the largest average 

farm businesses in terms of acres and total assets. The average acres controlled 

by part-owners exceeded the acres required for $6,000 income. The part-owner 

form of tenure satisfies the desire for ownership of land in part and permits 

scarce capital to be used for operating purposes, where it may produce a higher 

rate of return than when invested in land. 
The second most satisfactory tenure arrangement was the partnership. In this 

group the acreage in the average size unit exceeded that in all other groups. 

However, when divided by two the average acreage was smaller than that of ten

ant operators. Some of the partnerships owned and rented land so they combined 

the aspects of both part-owners and partnerships. 
Renters stood third in the adjustment continuum as measured by the size 

of business needed for a given level of net income. Owner-operators had the 

smallest farms and the lowest net farm incomes. 
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The form of tenure did not appear to be the most important factor in the 
adjustment process but it was significant. Other factors such as managerial ability, 
for which there is no accurate measure, and willingness to make use of credit 
may be more important than tenure. 

Additional research is needed to develop guides that can be used in renting 
land. Rental rates tend to be uniform throughout northern Missouri, regardless 
of wide variations in soil productivity. Many tenants are operating under essen
tially the same lease that was used 10 to 15 years ago. Great changes have taken 
place in technology and in production costs. A detailed study to determine how 
the returns from a farm business should be divided among land, capital, labor, 
and management so each factor receives at least its opportunity cost would be 
helpful in adjusting toward the optimum use of resources. 
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