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Figure 9.—Relationship of value of buildings and machinery and productivity
of land per acre in 1944. '

proportion of tenant operation varied directly and owner operation inversely
with the produectivity of the soil and the type of farming. In subarea 1SE,
the most productive land in the state, 77.1 per cent of the farms were op-
erated by tenants. The percentage was 79.3 in subarea 2SE which is some-

what less productive than is subarea 1SE.

In subarea 4SE, 36.1 per cent

of the farms were rented. Cotton is a major crop in these areas and the

high percentage of tenancy reflects the share cropping arrangements that
are in common use.
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The proportion of tenancy in the land classes lying outside the delta
cotton and corn area varied from 39.3 per cent in subarea 1INW to 16.1
per cent in class 7 (Table 17). The highest percentage was on the most
productive land. In contrast to this situation, the percentage of full owner
operators was highest on the low producing land. These relationships were
statistically significant. For tenant operators the coefficient of correlation
was .967 which indicates about 94 per cent of covariation. The coefficient
of correlation was —945 and the covariation approximately 89 per cent for
full owners. These relationships are shown graphically in Figure 10. Simi-
lar results were obtained when the analysis was based upon productivity
per farm. The results are shown graphically in Figure 11.

The relationship between the percentage of full owners and renters and
total productivity per farm in southeastern Missouri was not statistically
significant. The coefficient of correlation was —934 for full owners and
.919 for tenants. Both of these values are below the five per cent point.

The common belief that tenancy increases with productivity of land
is supported by the findings, particularly outside the delta cotton and corn
area. Highly productive land returns more income than operating costs and
family living expenses. Rent can be paid out of this surplus. Competition for
the right to collect this return has brought the cost of a farm on the most
productive land above the savings and safe margin of credit of many young
men who want to start farming. Land is much cheaper in low producing
areas where the returns on the vast majority of farms are not adequate
to support a farm family and pay rent that will bring a satisfactory rate
of return to an investor. Although rent can be paid in good crop years and
when commodity prices are high the returns are erratic. In some years
no rent can be paid and the average return is very low. In these areas,
people with small savings can become owner operators, with little or no

Table 17.--Tenure Status of Farm Operators in the Various Land Classes as Shown by Data From
the 1945 United States Census.

Tenure Status of Operators Felative Gross Pmauctivil:y
T Full Part
Land OWTers owWners Managers Renters Per acre Per farm
Class (per cent) (per cent) (per cent) (per eent) (1MW = 100) (INW = 100)
INW 39.2 20.4 1.1 38.3 100 100
1c 41.8 20.0 .G 37.6 101 a1
ZWC 44,3 19.9 K 35.4 5 63
INW 55.3 17.2 .2 27.3 57 48
5w 47.0 20.4 .2 32.4 65 55
INE 51.5 20.3 .4 27.4 58 56
45W 63.1 12.3 4 24.2 51 3l
4EC 66.2 14.8 .1 18.9 43 al
5 65.2 13.9 .2 20.7 47 an
] 1.3 10.2 4 18.1 36 26
7 6.5 7.2 1 16.2 26 21
15E 17.0 5.4 .5 77.1 222 80
28E 15.9 4.8 .2 79.3 177 64
I5E 22.4 4.0 4 3.2 141 59
48E 52.5 11.3 .1 38.1 85 28
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Figure 10.—Relationship of tenure status of farm operators and productivity
of the land per acre. )

debt. Their tenure status and their comparative freedom from debt, how-
ever, are not adequate measures of the level of living they can enjoy. In
many instances the real incomes of owner operators on these low producing
farms is much lower than that of renters on the most productive land.
Farms with a gross productivity of not more than 979 units, as is the aver-
age situation in the sections of the state where class 7 land is dominant,
cannot provide a satisfactory level of living for a farm family, even under
owner operation.
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The tenure status of operators in a given area is also influenced by
the type of farming. In the delta cotton and corn area the method of hold-
ing rights in land such as fee simple ownership and lease is not closely
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Figure 11.—Relationship of tenure status of farm operators and the produc-
tivity of farms.
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related to productivity. In this section of the state, cotton is a major crop.
A considerable part of the acreage is grown by share croppers.

4, Distribution of Farm Population.—The 1945 census shows the num-
ber of people living in dwelling units on farms, excluding persons in dwell-
ing units rented to people who are not farming.

The number of persons per farm in 1945 did not vary with the pro-
duetivity of the land (Table 18). The range was from 5.45 in subarea 3SE
to 3.05 in subarea 3NW. E=xcluding southeastern Missouri, the number was
greatest in land class 7 with 3.85 persons per farm and smallest in subarea
3NW with 3.05. In subarea 1NW where the average productivity per farm
was the highest to be found in the state there were 3.73 persons per farm.

Tahble 18.--Distribution of the Farm Population and Its Relationship to Productivity and Farm Values

_ for Each Land Class on January 1, 1945, _
B Productivity %.elative Acres NS

Parsons Productivity per person productivity in farms Value of land
Land per farm per farm on farms per person  per person  and buildings
Class (number) {units) {units) [1INW = 100) (number) per person
INW 3.78 4,718 1,264 100 56.5 S’d‘%ﬁ'ﬁ
1C 3.47 4,282 1,234 98 54.5 4,104
2wC 3.42 2,883 875 69 534 3,311
INwW 3,05 2,318 758 60 58.5 2,362
asw .28 2,605 ao2 63 55.2 2,315
INE 3.08 2,580 854 66 64.9 2,269
45W 3.30 1,478 448 is 9.3 1,423
4EC 3.32 1,474 444 35 46.5 1,350
E] 3aT 1,767 557 44 53.0 1,516
6 3.53 1,212 343 27 43.2 1,036
T 3.85 aT9 254 20 44.0 759
1SE 5.38 3,776 To2 56 14.2 1,748
25E 5.18 3,031 585 46 14.7 1,472
35E 5.45 2,773 509 40 18.3 1,424
48E 4.41 1,375 312 25 13.7 834

The delta cotton and corn area contained the largest number of people
per farm, but the concentration was not related either to productivity of
soil or to total productivity per farm. The largest numbers (5.45 per farm)
were in subarea 3SE where the productivity per farm was 2,773 units. In
subarea 1SE, the most productive soil area, there were 5.38 persons per
farm. The productivity per farm was 3,776 units.

There was no relationship between the number of acres per person on
farms and productivity (Table 18). In many instances more acres of the
highly productive soils were available per person than of the low producing
land. The range was from 64.9 acres in subarea 3NE to 13.7 acres in sub-
area 4SE. Excluding southeastern Missouri, the range was from 64.9 in
3NE to 39.4 in 4SW.

The average number of productivity units per person on farms in each
land class tended to vary directly with productivity per acre (Table 18).
The range was from 1,264 units in subarea 1INW to 254 in class 7. On a
relative basis productivity units per person ranged from 100 in 1INW to
20 in class 7. In other words, each farm person had five times as many
units of products for his support on class 1INW land as were available per
person on class T land. This relationship was statistically significant for
the land classes outside the delta cotton and corn area. The coefficient of
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correlation was .939 and the covariation about 88 per cent. The relation-
ship is shown graphically in Figure 12.

The relationship between productivity per acre and per person on
farms was also statistically significant in southeastern Missouri (Figure
13). The coefficient of correlation was .994 which is above the one per

cent point.
The findings in this analysis reveal clearly the basic cause for many
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Figure 12.—Relationship of the units of productivity per person on farms
to pm{"glfﬁuﬂtr per acre in sections of Missouri where cotton is not a principal
crop, :
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Figure 13.—Relationship of productivity per person on farms and productiv-
ity per acre in southeast Missouri where cotton is a principal crop, 1945.

of the rural problems in Missouri. The farm population is not well ad-
justed to the land resources. The number of persons per farm does not
vary with the productivity of the land. Population density is related to
type of farming rather than to productivity. In areas of low producing
soils the principal enterprises are carried largely at the handcraft level,
productivity per person on farms is small. In land class 7 it is only 254
units. It is 1,264 units or almost five times as much in subarea 1NW.
These differences are the basic causes of low family income, inadequate
housing, unsatisfactory educational opportunities, poorly financed churches
and many other economic and social problems. It is possible that the dif-
ficulties can be corrected to some extent by changing the land use and
operating unit pattern so the people who depend upon low producing land
can have larger acreages from which income can be obtained under exten-
sive uses—beef cattle raising or timber production for example.
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There are, of course, opportunities for increasing the productivity per
man by mechanizing processes which are at present carried on by hand.
The hand labor required to grow cotton can be reduced materially. Yields
of cotton and of other crops can be increased by the use of fertilizer, by
systematic crop rotations, improved tillage procedure, the selection of high
yielding varieties, effective pest control and by the application of many
other known facts. These measures should not be forgotten in working
out procedures that will help people to satisfy the greatest number of
human wants. It should be kept in mind, however, that the response in
terms of net economic benefits to the remedies applied are likely to be
different on each of the fifteen productivity land classes in the state. The
answer to the problem of low family income in one area may not apply
in another area.

5. Distribution of Farm Facilities.—The relationship of land produe-
tivity to the use of modern farm equipment and conveniences was examined
with the following results:

a. The percentage of farm telephones varied with the productivity
of the land and the type of farming found in the various areas of the state.
In 1945 six per cent of the farm homes were equipped with telephones in
subarea 1SE where the land is highly productive and cotton is a principal
crop. Only one per cent had telephones in subarea 4SE where similar crops
are grown, but the land is less productive.

In subarea 1NW, where the soils are fertile and the productivity per
farm is the highest in the state, 92 per cent of the farms had telephones.
Only 13 per cent had this service in land class 7 where most of the soils
are poor and productivity per farm is the lowest in the state. Here it
appears that productivity of the soil was a major factor in the use of a
modern convenience.

b. The percentage of farms equipped with running water also varied
with the gross productivity of the land. The range in southeastern Mis-
souri was from 13 per cent in subarea 1SE to 3 per cent in 4SE. In other
parts of the state the range was from 21 per cent in subarea 1INW and
1C to 4 per cent in productivity classes 3NW, 5, and 7.

¢. Farms equipped for electricity varied from 48 per cent in produc-
tivity class 1C to 12 per cent in class 7.

d. The type of road near the individual farm did not appear to be
related to the gross productivity of the land. The proportion of all farms
with hard surfaced roads ranged from 12 per cent in subarea 1SE to 2
per cent in class 5. For gravelled roads, the range was from 55 per cent
in subarea 3SW and 4EC to 13 per cent in subarea 1INW. Improved dirt
roads were available to 48 per cent of the farms in subarea INW and 13
per cent in 1C and 1SE. In the case of unimproved dirt roads, the range
;.ras from 48 per cent in productivity classes 3NE and 7 to 13 per cent in

SE.

6. Distribution of Livestock.—The percentage of farmers carrying a
hog enterprise varied directly with the gross productivity of the land, ex-
cept in southeastern Missouri. In that section the relationship was inverse.
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The number of hogs per farm also varied directly with productivity. The
average acreage of land per head showed an inverse relationship to soil
productivity.

Pork production is undoubtedly related to corn production, and the
corn acreage is associated with the productivity of the land. The number
of bushels grown on the average farm in 1945 varied directly with soil
productivity, except in southeastern Missouri. The bushels produced per
hog were fairly constant in all land classes.

Cattle enterprises were larger on the more productive lands than on
soils of low productivity, except in southeastern Missouri. The number of
acres per head varied inversely with productivity.

The distribution of chickens on farms showed little evidence of being
related to productivity. The keeping of chickens probably is influenced
more by the availability of labor and equipment for their care, location
with respect to markets, and profits from other enterprises than by the
productivity of the soil.

7. Use of Lime and Fertilizer.—The percentage of all farms using
commercial fertilizer in 1939 varied inversely with the productivity of the
cultivated land. Outside the cotton producing section, the proportion ranged
from 36.9 per cent in subarea 4EC to 1.2 per cent in INW. In the cotton
section, the highest percentage of farmers using commercial fertilizers was
in subarea 3SE. Only .2 per cent of those on the most productive land
used commercial fertilizer and 5.5 per cent on the poorest land. The use
of fertilizer has increased materially in recent years. Good responses have
been obtained on all grades of land. The proportion of farmers using it
has increased in all land class areas.

The percentage of all farms applying lime in 1939 showed practically
no tendency to vary with productivity. The range was from .1 per cent
in subareas 1SE and 2SE to 16.2 per cent in 3NE. Factors such as con-
sciousness of need growing out of failure of desirable crops to produce
satisfactorily on untreated land, acreage in pasture, custom, and availability
of funds probably influenced the use of lime more than did differences in
productivity.

SUMMARY

The purposes of this study were two: (1) to measure the physical
productivity of land in Missouri by areas and subareas where the crops
grown and the yields that could be expected under customary farming
practices were similar, and (2) to determine the relationship between the
level of productivity found in these areas and subareas and some economic
and social factors that influence the general welfare of farm people.

In order to reach these objectives, the land in the state was divided
into fifteen areas and subareas for which separate determinations of pro-
ductivity were made.

Productivity in each of these areas and subareas was based primarily
upon the energy and protein equivalents of all primary products of the
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land. The procedure was to select townships that were representative of
each land class; find the acreage and average yield of crops as shown by
data from the United States census; correct the yield determinations to
the 1937-1946 ten-year average yields; reduce all feedstuffs, including pas-
tures, to corn and cottonseed meal equivalents, and then to apply the 1928-
1947 twenty-year average price of these two commodities to the totals. The
value of cotton lint in the sections of the state where this crop is important
was added to the dollar value of other products to get the total produe-
ivity. The productivity values which were obtained by this procedure were
designated as productivity units per acre.

Productivity in the different land class areas and subareas varied
greatly. The range when calculated on the basis of total acreage in farms
was from 49.60 units per acre in subarea 1SE to 5.96 units in class 7. Pro-
duetivity on cultivated land varied much less than for all land in farms.
In the cotton growing section the range was from 58.83 units per acre in
subarea 1SE to 32.28 in 4SE. Outside the cotton area productivity varied
from 31.09 units per acre in subarea 1C to 16.78 units in class 7.

When analyzed on a per farm basis, the range in gross productivity
was also wide. It varied from 4,716 units on the average farm in subarea
INW to 979 units in class 7. In the cotton section the range was from
3,776 units in subarea 1SE to 1,375 in 4SE.

On a county basis, Pemiscot, with a relatively large acreage of class 1
land, was first in productivity. Reynolds and Taney counties with most
of their acreage in land class 7, stood last.

The productivity determinations were tested statistically for homo-
geneity. Data from representative townships in subarea 3SW, where soil
scientists believe productivity is more variable than in any other land class
in the state, were used for this purpose. No significant difference was
found in the productivity determinations of two groups of townships which
were chosen at random to be representative of this subarea. The determina-
tions for all land class areas and subareas were, therefore, judged to be
representative of the actual results obtained by farmers.

Significant positive relationships were found between the following
factors:

1. Productivity per acre and the value of land and buildings per acre.

2. Productivity of land and the value of buildings, except in southeast-
ern Missouri.

3. Productivity and the value of machinery per acre. This relation-
ship was less significant in southeastern Missouri than in other
parts of the state.

4. Productivity per acre and the percentage of farms operated by rent-

ers, except in southeastern Missouri.

Productivity per farm and the percentage of farms rented.
Productivity per acre and the amount of gross product per person
on farms. This relationship was also significant in the delta cotton
and corn area, but the number of units of productivity per person
on farms was smaller than for other land classes in the state.

o ot
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7. The proportion of farms equipped with telephones, running water,
and electricity showed some tendency to vary with the productivity
of the land.

A significant inverse relationship was found between the productivity

of land and the percentage of owner operators.

The analysis presents objective proof of the need for adjustments in
land use and the size of operating units, particularly in the low producing
classes. The findings should aid the following people:

1. Prospective buyers of land.

2. Rural appraisers, fire insurance companies, banks and other finan-

cial institutions that provide services or make loans to farmers.

3. Action agencies charged with the task of aiding low income farmers.

4, Research workers in crops, soils, credit, farm organization and
tenure who want to make their work applicable to specific condi-
tions that influence the welfare of farm people.

5. Government officials and business executives whose task it is to
frame policies that will lead to large expenditures for adjustments
in agricultural production, or public service facilities such as roads,
telephones, electric power lines, school buildings and marketing
facilities.

6. Business men who are planning sales campaigns for farm equip-
ment, household appliances and other goods used by farmers.
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