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SUMMARY 

Prospective family income from average farms, 160 acres in size, 
located on Grade 2 Missouri land approximates $800 to $825 annually, 
when prices are around 1931-40 levels. Grade 2 land is considered to 
be farm land where slightly more than one-half is suited to cultiva
tion and on which corn as the major crop yields an average of 33 
bushels per acre. Family income is considered to be the net amount of 
income left for the family after deducting all expenses, including in
terest on investment at 4 per cent. The income includes the retail 
value of farm products consumed by the farm family and a rental 
value for use of the farm residence. 

There is likely to be little diffe"~ence between the income to 
tenants and owner-operators provided interest on investment at 4 per 
cent is considered as an expense. The investment required in order 
to qbtairl' the income amounts to approximately $13,450 for owner
operators and $4900 for tenants. The rate of return from investment 
in the average farm is slightly greater than 4 per cent at pre-war 
prices, which is close to the mortgage rate of interest paid by farmers 
on farm mortgages. 
. In order to obtain about $815 income per year the farm operator 
and his family work approximately 3100 hours annually or an average 
of 60 hours weekly. This is equivalent to a monthly income of $68 
per month or 26 cents per hour. 'rhe income includes the value of 
farm perquisites. If the net income in the areas of second grade 
land in Missouri has made an increase comparable to the increase in 
the average net income of farm operators in the United States from 
1940 to 1944, the probable hourly income of farmers in the area 
would be approximately 60 to .70 cents per hour. 
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When farm prices are around 1931-1940 levels, how much income 
mayan owner or operator expect from an average size farm of 160 
acres located on Grade 2 farming land in Missouri? What are the 
probable sources of income and expenses? Answering these ques
tions with a dependable method of calculating net farm income is the 
purpose of this bulletin. Such information will also provide a basis 
for calculating farm income at various price levels and for farms of 
various sizes. 

Most of the Grade 2 land in the state is located on about 26,000 
farms in northwestern Missouri, as indicated in Figure 1.* About 
one-half of it is· suitable for cultivation, the remainder being used 
for pasture, farmstead, and roads. The major crop is corn and an 
average yield of approximately 33 bushels per acre may be expected 
under average weather conditions if moderate quantities of lime and 
fertilizer are applied and legumes are included in the crop rotation. 
Other important crops are hay, oats, and wheat. Pasture is very pro
ductive. It consists largely of permanent pasture and requires less 
than 3 acres per cow during a grazing season of about 7 months. 

Sufficient livestock is normally kept in the area to utilize all the 
home grown feed, including grain. The average numbers of live
stock per farm were as follows: 3 horses or mules, 5 milk cows, 6 beef 
cows, 18 ewes, and 4 sows, as of January, 1943, and about 91 hens 
per farm as of April, 1940. On the basis of known trends in livestock 
numbers it appears that the numbers of livestock as of January, 1943, 
were not far from normal when yields of crops are normal. 

By 1940 about 20 to 25 per cent of the farmers had tractors. 
However, horse numbers have been declining and numbers of tractors 
increasing since that date. There is likely to be an increase in the num
ber of tractors in the near future. Many farmers, on the other hand, 
consider at least one team of horses essential. 

The average value Of farm buildings in this area was $2074 in 
1940, (United States Census). It is likely that the cost of construct
ing these buildings was at least double this average value provided 
the buildings had been in use for one~half their life. 

• Areas d~lineated by Professor H. H. Kr!1sekopf, Dept. of Soils, University of Missouri. 
,):,here are small areas of Grade 2 land scattered in other parts of the state. 
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MISSOURI 

. Areas of Grade · f -Land in Missouri, compnsmg about 26,000 Farms. De
lineated by H. H. Krusekopf, Professor of Soils, University of Missouri College 
of Agriculture. 

The average size farm in this area was 152 acres in 1940. By 
1945" the average size has increased to about 160 acres. About 45 
per cent of the farms are operated by tenants. 

This historical information will serve as an aid for setting up a 
cropping and livestock system for the average size farm and estimat
ing the farm income for owner-operators, tenants, and landlords. 

THE USE OF FARM LANDS 
The final decisions relative to land use obviously must be made" by 

the individual farmer. The decisions will vary from farm to farm 
and may change from year to year becau!'e of differences in adapta
bility in the land and in the abilities and preferences of farm opera
tors, and in changing economic and weather conditions. Any land use 
pattern based upon average conditions will, of course, give only a 
general picture of the situation. 

"Those factors considered in selecting the land use pattern were 
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(1) present and past use of the land, (2) the need for conservation of 
the fertility of the soil, and (3) prospective demand for agricultural 
products. The acreages of crops selected are not materially different 
from the acreages in 1942. Corn acreages, by 1942, had been reduced 
about 30 per cent from the 15-year average, 1919-33, and it appears 
advisable that corn acreages not be increased to the former level. 
An increase in acreages of legumes was considered necessary in 
order to conserve soil fertility. Wheat acreages were increased slight
ly because the acreage in 1942 was abnormally low. 

The selected land use pattern for the 160-acre farm consists of 
36 acres .of corn, 13 acres of wheat, 18 acres of oats, 16 acres of land 
used exclusively for hay besides about 7 acres of lespedeza hay fol
lowing wheat, 65 acres of permanent and rotation pasture besides 
sweet clover. pasture following oats. Twelve acres of other land con
sists of farmstead, roadways, garden, and waste land. 

Two major crop rotation systems were selected-a 3-year system 
consisting of corn, corn, oats and sweet clover; and a 2-year sys
tem consisting of wheat with which a legume is planted, the latter 
being left for hay the second year. The 2-year system of wheat 
and hay is used on that portion of the cropland having the lowest 
fertility and the greatest degree of slope-about one-third of the 
cropland. The 3-year system is used on the most productive crop
land that is the least subject to erosion~about two-thirds of the 
'cropland. ' 

It appears practical to have about one-half the corn on sweet 
clover sod each year and the other half following corn. This is 
likely to give greater stability in labor requirements and crop yields. 
Fertilizer at the rate of 150 pounds per acre is applied when the oats 
are drilled. The sweet clover, whenever the growth permits, may be 
used for pasture in the fall of the year. It is plowed under as a 
green manure crop the following spring as a . part of the seedbed til
lagefor corn. 

Of the 13 acres of legumes planted in the wheat, 9 acres are 
lespedeza and 4 acres red . clover. About three-fourths of the les
pedeza is used for hay, the remainder being harvested for seed. * It 
is harvested for seed during those years favorable to seed production. 
When harvested for hay, it is-cut early to permit maturing of enough 
seed so the lespedeza will reseed itself during favorable years. For 
this particular farm it is assumed that the red clover is cut for hay 
except about one year in :five when the second cutting is harvested 
for seed. Obviously, if conditions warrant, red clover may be. cut for 

. ! __ *Lespedeza 'may be used for hay, pasture, ~een manure, or a seed crop depending upon' the 
situation on individual farms each year. . 
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seed more often. Fertilizer, at the rate of 150 pounds per acre, is 
applied to the wheat-clover land at the time the wheat is seeded. 

Alfalfa is grown rather widely in this area compared with most 
other areas in Missouri. Three acres,on the average, were set aside 
for alfalfa .production. Even though this acreage exceeds the state 
average acreage per farm it may be practical to have more cropland 
devoted to the production of alfalfa. Fertilizer is applied when a new 
seeding of alfalfa is made. It is sometimes advisable to use the 
alfalfa acreage for hog pasture the year that the new seeding (once 
every four years) is ready for hay production. 

The land use pattern adopted in this study will not fully maintain 
the fertility of the soil. Even though (1) all the farming is done on 
the contour, (2) a legume is seeded with each small grain crop, (3) 
49 tons of manure are spread on the fields each year, and (4) greater 
quantities of fertilizer are applied than are commonly applied to land 
in this area, there is some reduction in soil fertility, based upon factors 
measuring the bene~cial and destructive effect of crops on soil fer
tility as presented in the Missouri Experiment Station Bulletin 405. 
In making a study of expected income from farm land in this area, it 
was considered advisable to include many conservation practices that 
may generally be adopted in the future but not to get too far away 
from what is now being done. The prospective yields of crops were 
then estimated upon the basis of the limited amount of practices. 

In general, there will be surpluses of feed produced during years 
when climatic conditions are favorable. The s1.lrpluses of feeds are 
stored for use during less favorable years. 

YIELDS OF CROPS AND PASTURE 

. TABLE 1. - HISTORICAL AND ESTIMATED PROSPECTIVE YIELDS OF· CROPS, AREA 2a. 

Historical Yields per Acre 
Crop Unit Clinton County Cass County 

Prospective 
Yields 

1919-24 1937-4f 1942 1919-24 1937-41 1942 Area 2a* 

Corn Bu. 31 31 49 23 24 39 33 
Wheat Bu. 15 15 15 14 13 13 15 
oats Bu. 26 30 29 23 26 26 32 
Tame Hay Ton 1.0 1.1 1.4 1.0 1.2 1.5 1.4** .. 

*On basis of conservation practices performed as suggested in preceding section on the use of land. 
**1.2 tons per acre for lespedeza following wheat. . 

Historical and prospective yields of major crops are given for 
sample counties or for the area as a whole in Table 1. The prospec
tive yield of corn was placed at 33 bushels per acre. The 1.lse of hy
brid seed corn during recent years has increased the potential yields 

. by 20 to25 per cent. Feed value of corn stalks when gra,?,ed by live-
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stock after the corn is harvested is equivalent to ~pproximately 2.4 
bushels of corn per acre. This represents about eleven days of good 
grazing for a mature cow per acre of cornstalks. 

Prospective oat yields are 32 bushels per acre, the straw yielding 
approximately eight-tenths of a ton per acre or the equivalent of 8 
bushels of corn. Sweet clovet pasture, which is available for grazing 
-after the oat crop is harvest.ed, yields about 10.6 bushels of corn 
equivalent in the form of paiture. The total corn equivalent yield 
of oats, straw, and sweet clover pasture on the average amounts to 
34 bushels per acre. 

The prospective yield of wheat is 15 bushels per acre. Wheat straw 
yields about one ton per acre and is used for bedding of livestock. 
The yield of lespedeza harvested during the. fall after the wheat is 
harvested was estimated to equal 1.2 tons per acre or about 21.6 
bushels of corn equivalent. When the yield in terms of wheat grain, 
straw, and lespedeza is converted to bushels of corn equivalent it 
amounts to 45 bushels per acre. ' 

The prospective yield of the second-year lespedeza, alfalfa, and 
red clover hay is 1.4 tons per acre. 

The permanent and rotation pastures yield about 17.5 bushels 
. of corn equivalent per acre. This is the same as saying that it re
quires 2.7 acres of pasture,per cow for a seven months grazing season, 
the cow consuming pasture at a rate equivalent to 6.8 bushels of corn 

i per month. Of the total acreage of pasture, it is estimated that ,8 
acres is rotation pasture-used to provide clean ground for livestock, 
especially for hogs-and the remainder is permanent pasture. Ro
tation pasture may consist of oats and rape, alfalfa, sweet clover, or 
Sudan or some other adapted pasture crop. The rotation pasture 
yields about 30 bushels of corn equivalent per aore annually and per
manent pasture about 15.6 bushels of corn equivalent. Rotation pas
ture usually occupies more productive land than does permanent 
pasture. In order to obtain these yields, it is necessary to mow the 
weeds and to sow lespedeza in the permanent pasture when conditions 
warrant it. , 

The prospective yield of red clover seed is about 120 pounds per 
acre and of lespedeza 325 pounds per acre. No estimates of yields of 
other seeds are given because the other seeds were considered pur-
chased. - -. 

SEED REQUIREMENTS 
A summary of the seed requirements and the source of supply is 

given in Table 2.A majority of farmers buy their hybrid seed corn. 
They generally plant their own wheat and oats seed except when im-
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proved varieties are purchased. Alfalfa seed is generally purchased 
from western alfalfa seed producing states. Production of lespedeza 
seed is very important in Missouri. Farmers may easily produce their 
own lespedeza and red clover seed and have saleable surpluses. When 
sweet clover is pastured and then plowed under as a green manure 

TABLE 2. - SEED REQUIREMENTS AND SOURCE OF SEED SUPPLY FOR THE 
160-ACRE FARM 

Seed Requirements Source of Supply 

Crop Average 
Acreage Rate Amount Purchased 
Seeded per of From 

Each Year. Acre Seed Price Cost Farm 

Corn 36 7lbs. 4.5 bu. $6.00 $27 .00 0 
Wheat ' 13 6 pecks 19.5 bu. all 
Oats (drilled) 18 2 bu. 36.0 bu. all 
Alfalfa 3/ 4 15lbs. 11.2lbs. .32 3.60 0 
Red Clover 4 8lbs. 32.0lbs. all* 
Lespedeza 9 25lbs. 225.0lbs. all* 
Sweet Clover 18 12lbs. 216.0 lbs. .06 12.96 0 

43 .56 
J 

*Surpluses may be used to purchase all other seeds needed on the farm. 

crop there is no seed available. In summary, the hybrid seed corn, 
alfalfa, sweet clover and seeds for temporary pasture are purchased; 
and :wheat, oats, red clover, and lespedeza s!'leds are considered pro
duced on the ·farm. There is a saleable surplus of red clover and les
pedeza seed which may be used to purchase other seed~ for reseeding 
crops and pastures and for buying improved varieties of seeds when 
conditions warrant. Each farmer obviously has a slightly different 
.policy with respect to producing.his own seed supply so the program 
set up here is only on~ of many possibilities. 

PRODUCTION OF CROPS AND PASTURE 

Production of grain consists of 1188 bushels of corn, 576 bushels 
of oats, and 195 bushels of wheat annually on the average. (See 
Table 3.) Roughage consists of 30.5 tons of lespedeza, red clover, 
and alfalfa hay and 14.4 tons of oats straw. Pasture consists of 65 
acres of permanent and rotation pasture, 18 acres of sweet clover 
following oats, and 36 acres of cornstalks for pasture. Total feed 
units of pasture amount to 1415, which, incidentally, is approx[.. 
mately as much feed as is produced from corn and oats. Excluding . 
wheat, the total production of feed is roughly 3600 feed units; 40 per 
cent gl-ain, 40 per cent pasture, and 20 per cent hay. Including wheat 
grain and wheat straw the ' total production amounts to about 3900 · 
feed units (bushels of corn equivalent); 
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TABLE 3. - PRODUCTION OF CROPS AND PASTURE. 
(Expressed in bushels, tons or feed units--F.U.-

meaning bushels of corn equivalent) 

Use of Farm Land Yield 

Kinds of per Production · 

Crops Acres* Acre 

Corn 36 33.0 bu. 1188.0 bu. 
Corn stalks (36) 2.4 F.U. 86.4 F.U •. 
Oats 18 32.0 bu. 576.0 bu. 
Oat straw (18) .8 ton 14.4 tons 
Sweet clover pasture 

following oats (18) 10.6 F.U. 190.8 F.U. 
Wheat 13 15.0 bu. 195.0 bu •. 
Lespedeza hay after wheat (7) 1.2 ton 8.1 t9ns 
Hay -1L 1.4 ton 22.4 tons 

Total crop land 83 
Pasture 65 17.5 F.U. 1137.5 F.U. 
other land --1L 

Total acres in· Farm 160 

* Acreages given in parentheses are acreages from which a second crop or a 
by-product of the first crop is harvested. 

9 

F ACTORS INVOLVED IN LIVESTOCK ORGANIZATION 

Generally, it pays to have livestock on the farm, especially on an 
average-size farm. Livestock make it possible for the farmer to be 
more ~ully employed and thereby obtain greater income even though 
the wage per hour of work may be relatively low. Barnyard manure 
contributes towards maintaining the fertility of the soil when prop
erly spread upon the fields. The selection of the kinds and numbers ' 
of livestock, and feeding practices is a problem that may be solved 
in the last analysis only by the individual farmer. Usually, but not 
always, farmers produce those kinds of livestock that are most profit
able for them to produce. Many farmers find it most profitable to 
specialize in the production of relatively few kinds of livestock while 
other farmers prefer to diversify. 

Generally, it is desirable to have the kind of livestock needed to 
consume the types of feeds produced on the farm, but there are excep
tions to this general rule if there is a better market for the feeds off 
the farm. In addition, from year to year there are changes in yields 
of crops and, in turn, production of feeds, all of which make it neces
sary to increase or decrease livestock numbers from year to year, 
a,nd sometimes from month to month. So, any livestock organization 
that is set up here is limited in its application to an individual farm. 
It is only after years of practical experience managing a farm that 
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one is able to make needed adjustments from time to time in handling 
livestock most profitably. 

With these limitations in mind a livestock organization will be 
set up. The numbers of livestock will be based upon the numbers of 
livestock customarily kept on farms in relation to the feed supplies 
and relative income from the different methods of producing livestock. 
These numbers of livestock are not necessarily recommendations of 
what should be on the average farm nor are they forecasts of future 
numbers of livestock. 

Obviously, a livestock program could be designed whereby it 
would be necessary to purchase aJa1;'ge portion of the feed fed to live
stock. This would require that the quantity of feed fed to livestock 
on other farms be reduced. The purpose here is to estimate the 
prospective income on farms where the required amount of feed fed 
approximately equals the' amount of feed Jlroduced. It appears that 
this is the customary practice in this area except during years when 
the production of livestock products is exceptionally profit3:ble~ , 

~ates of Livestock Production and Feed Requirements 
In order to balance feed requirements and available feeds it is 

, ,., 
necessary to estimate the amount of feeds required for each kind of 
livestock. The amount of feed required depends upon the method of 
handling each livestock enterprise. In case of work horses, the quan
titiesfed depend upon the amount of work performed during the 
year. Thus, before the quantity of feed fed horses can be determined 
it is necessary to calculate the amount of work each performs. 

Feed requirements for productive livestock were estimated for 
each age group of livestock and then combined into total feed require
ments for each livestock enterprise per head of foundation livestock. 
First, it was necessary to indicate the rates of production from live
stock and then determine the corresponding feed requirements. The 
rates of production were based upon past performances of livestock 
with some adjustment for probable increases in efficiency. 

Work Horses.-The feed reqrurements for each work horse that 
d,oes 80 days of heavy work or the equivalent per year amount to 
11 bushels of corn and 34 bushels of oats (or 58 bushels of oats) 
10 pounds of mineral, 2 tons of roughage, and 1.6 acres of pasture 
per year. * An increase in the number of days of heavy work for 
horses increases the grain re~uirements. 

Milk Cow Enterprise.-It was considered that milk cows produce 
, , ' 

I 

"These feed requ~ments are in line with a recent state-wide survey of actual amount of feed 
:fed to horses by Missouri farmers made by the Bureau of Agricultural Economics of the U, S. 
Depart:Qi.e'nt of Agriculture entitled Work Performed and Feed Utilized D:JI H<11'StlS "nd Mules, 
June 19". 
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5500 pounds of milk testing 4 per cent butterfat, that sufficient young 
stock will be produced on the farm to replace the old cows as they 
become too old for profitable production, and that the remaining young 
stock not needed to replace the milk cows will be sold at an average 
weight of 300 pounds. The old cows are sold weighing approximately 
950 pounds after producing milk for 6 years. On the average, this 
means that there will be 190 pounds of veal calves and 152 pounds 
of "good" cow beef produced each year (basis 80 per cent calf crop), 
besides the milk, for each cow in the herd, and sufficient young stock to 
maintain the foundation stock at a constant number. 

In order to ootain the indicated rates of production the annual 
feed requirements for the milk cow enterprise, including cows and 
young stock, per milk cow in the herd are: 21.8 bushels of corn equiva
lent (actually 10 bushels of corn and 25 bushels of oats on farms 
where there is a surplus of oats), 75 pounds of bran, 75 pounds of 
shorts, 150 pounds of soybean meal, 14 pounds of bonemeal, 30 pounds 
of salt, 10 pounds of mineral, 2.15 tons of hay, and 3.27 acres of 
pasture. 

Beef Cattle.-The feed requirements for beef cattle depend upon 
the system of beef production used. Farmers may have a cow-calf 
herd, or buy feeder cattle and permit them to graze on pasture while 
receiving grain, or graze them on pasture and then fatten them in the 
feed lot on hay and grain, or handle them in some other way. 

A cow-calf system was selected for this farm. Of 10 cow-calf 
systems which are in common use in the area there appear to be 3 
sy~tems that were most profitable during the 15-year period, 1929-30 
to 1943-44: (1) the young stock born in the spring are fed no grain 
until the second winter; then full fed on grain, 38 bushels, and rough
age; and marketed as "choice" cattle at a weight of 1000 pounds in 
March; (2) the young stock are fed no grain until the third winter, 
then fed grain, 44 bushels, and roughage and marketed as "choice" 
cattle at a weight of 1275 pounds in March; (3) the young stock do 
not receive grain the first winter, then are full fed on grain 33 bushels, 
the second summer while on pasture and are marketed as "choice" 
cattle at a weight of 910 pounds in October. Of these three systems 
the first was selected. . 

The. annual production from this cow-calf system averages 559 
pounds of choice fat cattle and 176 pounds of "good" grade cow beef 
per beef cow in the foundation herd. The cow is sold after 6 years 
'of production after having produced a 75 per cent calf crop. Sufficient 
young stock are kept to replace the old cows. The amount of feed 
required for the cow and the you:t:J,g stock and fattening cattle per 
cow in the foundation herd amounts to 23.8 bushels of corn equjvalent 
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(consisting of 20.8 bushels of actual corn and 6.4 bushels of oats when 
maxium amount of oats is used), 154 pounds. of cotton seed meal, 30 
pounds of salt, 20 pounds of mineral, 2.32 ton~ cif hay, and 4.12 acres 
of pasture; . 

Feed requirements for a bull are approximately 8 bushels of corn, 
1.8 tons of hay, 110 pounds of cotton-seed meal, 10 pounds of mineral, 
15 pounds of salt, and 1.8 acres of pasture. 

Hogs.-Feed requirements for hogs depend upon the relative quan
tities of pasture and grain fed to the hogs, the weig-hts at which the 
hogs are sold, the numbers 'of litters of pigs farrowed annually per 
sow, and other practices. It is customary to raise 2 litters of pigs 
per sow in the area annually. The average number of pigs saved per 
litter is about 6.6 making an average of 13.2 pigs per sow. Sufficient 
young sows are kept to replace the old sows. A net production of 
pork of 2640 pounds of live hogs per sow, or an average of 200 pounds 
per pig saved represents fairly efficient production. This is the rate 
of pork production upon which the feed requirements were based. 

Feeds required per sow under this system are 206 bushels o;f corn 
equivalents (actually 203 bushels of corn and 6 bushels of oats), 384 
pounds of tankage, or other comparable'1;>rotein supplement, 150 pounds 
of mineral, and three-quarters of an acre of pasture. The latter is 
considered as a moderate amount of pasture. On farms where there 

'. is a shortage of grain, it may be practical to feed relatively less grain 
and more pasture.. Incidentally, when all the feeds fed to the hogs, 
namely, corn, oats, tankage, and pasture, are converted to a common 
denominator of bushels of corn equivalent, the amount of corn equiv
alent per 100 pounds of pork is 8.55. 

Poultry.-Feed requirements for chickens depend upon the prac
tice followed with respect to management of the flock. On the average 
in Missouri, about 210 baby chickens are purchased for each 100 hens 
on farms. About 75 of these baby chickens upon becoming pullets are 
kept to replace a ·portion of the foundation flock, the remainder of the 
21 0 having been -male birds, undesirable pullets, or deceased. Onthis 
basis, and for heavy breeds of chickens there are approximately 60 
hens weighing 5.5 pounds available for sale or home use each year. 
About 88 of the 210 baby chickens are marketed at 12 weeks of age 
as broilers weighing 2.5· pounds (mostly male birds), and about 13 
pullets are marketed at 24 w~eks Dfage weighing 4.5 pounds. This 
leaves about 16 per cent de4th loss for the young chickens. The 
annual meat production when these practices are followed amounts 
to 6.08 pounds per hen for the heavy breeds. Egg production under 
slightly better than average management practices is estimated to be . 
eleven and one-half-dozen eggs per hen annually. 
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In order to obtain the rates of production as indicated and also 
maintain the number of laying hens, the following quantities of feed 
are required per 100 hens inthe flock;- 131 bushels of corn, 25 bushels 
of wheat, 446 pounds of bran, 779 pounds of meat scraps, 371 pounds 
shorts, 254 pounds soybean meal, 45 pounds salt, 162 pounds alfalfa 
meal, 7 pounds bone meal; 200 pounds oyster shells, and 9 pints of 
vitamin oil. Substitutions may be made in kinds of feeds to a certain 
extent. 

Sheep.-Feed requirements for sheep, just as for other kinds of 
livestock, depend upon practices followed ' upon an individual farm. ' 
For example, ewes may be purchased or may be raised on the farm. 
The lambs may be sold at light or heavy weights. There may be a 
relatively high or low percentage lamb crop. Normally, a 10'0 per cent 
lamb crop is expected in Missouri, each ewe having one lamb each 
year. When the ewes are produced on the farm about 20 per cent 
of the lambs are required for replacement of the old ewes. Old ewes 

"" when sold weigh about 124 pounds and market lambs weigh about 73 
pounds but may be fed to heavier weights if desired. On the basis of 
. these practices there is on the average about 83 pounds of meat pro
duced per year per ewe, consisting of 58 pounds of lamb and 25 pounds 
of mutton. Wool production amounts to about 8 pounds per ewe. 

In order to obtain the indicated outputs of lamb, mutton, and 
wool and, at the 'same time, produce sufficient young stock to replace 
!old ewes it takes the following amounts of feed per ewe; 1 bushel of 
corn, 2 bushels of oats, one-fifth of a ton of hay, 10 pounds of soybean 
meal, 15 pounds of mineral, and one-half acre of pasture. 

Certain feeds may be substituted for other feeds to a limited 
extent. 

NUMBERS OF LIVESTOCK; FEEDS CONSUMED 

TABLE 4. ~ NUMBERS OF LIVESTOCK AND FEEDS C'bNSUMED - 160-ACRE FARM. 

Kind of Number on Feeds Consumed on this Farm 
Workstock average 

and farm This Corn Oats Wheat Low 
Foundation Jan. 160-acre Protein 
Livestock 1943' Farm 

bu. bu. bu. lbs. 

Horses 3 2 115 
Milk cows 5 6 60 150 1800 
Bull 1 8 
B'eef cows 6" 7 145 45 
Sows 4 5 850 118 96 
Ewes 18 22 22 44 
Hens 91*** 100 103 68 25 605 

TotalS 1188 540 121 2405 

'Average size 152 ac,es. 
"Estimated from number of cattle other than milk cows on far-m. 

"'Number as of Aprlll, 1940. 

High 
Protein 

lbs. 

110 
1078 
1920 

220 
1033 
4361 

Hay or 
Equivalent Pasture 

tons acres 
4 3.2 

13 19 .6 
2 1.8 

16 28.8 
3.8 

5 11.2 
.7 

40 69.1 
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The numbers of livestock on the average farm and the number 
that may be kept after slightly better farm practices are adopted 
are given in Table 4. Only two horses are needed, because of the 
use of tractor power. There may be 6 milk cows, 7 beef cows, 5 sows, 
22 ewes, and 100 hens on a diversified farm to consume the feeds 
which are produced. . 

The total feeds required by live~ck are found to be 1188 bushels 
of corn, 540 bushels of oats, 121 bush~s of wheat, 40 tons of roughage, 
and feed from 69 acres of pasture, besides protein supplements. Sub
stitutions were made of one feed for another in arriving at a balance. 

FEEDS AVAILABLE BALANCE WITH FEED REQUIREMENTS 
On the basis of the numbers of livestock kept on the farm and the 

feed requirements, previously indicated, all the corn and oats are 
consumed on the farm by livestock. All but 55 bushels of the wheat 
'is consumed (See Table 5). There is a surplus of pasture, a portion 
of which may be used to make up the slight deficit of roughage. The 
total surplus of roughage and pasture combined, amounting to 9 per 
cent, is not excessive. The supplemental protein feeds must be pur
chased. 

TABLE 5. - FEEDS PRODUCED ON THE FARM AND THEIR DISPOSAL 

Kind Production Disposal of Production 
of Unit on Seed Feed Surplus Feeds Farm Required 

Corn bu. 1188 none 1188 0 
Oats bu. 576 36 540 0 
Wheat bu. 195 19 121 55 bu. for sale 
Hay ton 38* 40 -2** 
Pasture acre 81*** 69 12 

*In terms of tons of average quality hay: 30.5 tons of lespedeza, red clover, 
and alfalfa hay plus oat straw of 8 tons of hay equivalent (5/9 X 14.4 tons) 
totaling 38.5 tons. 

**The surplus of pasture more than offsets deficit of rO!lghage . . One acre of 
pasture is equal in feed value to about one ton of hay in this particular area 
being studied. . 

***In terms of acreage of permanent and rotation pasture combined or the equiva
lent; consists of 65 acres of permanent and rotation pasture besides 18 acres 
of first year sweet clover pasture and 36 acres of cornstalks for pasture. 

. .' 
PHYSICAL INPUTS MACHINERY, POWER, AND LABOR 
There are different ways of · producing crops which may bring 

forth identical results. It is the intention here to present one prac-
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tical, customary method of producing each crop during an average 
year. 

Corn.-The method · of producing corn will be discussed first. 
One-half the corn was considered planted on land that had been in corn 
the previous year and the other one-half on sweet clover sod. On 
land where corn follows corn one of the customary practices is to 
double disk the previous year's corn stalks, then plow the land with 
a mold-board plow, double disk the plowed ground, and then harrow 
the land with a spike tooth harrow before planting the corn with a 
2-row surface planter. The clover sod is plowed, double disked, har
rowed, and then planted. Three cultivations with a 2-row shovel 
cultivator are usually sufficient. When the corn is ready for harvest 
it may be picked by hand or by use of a mechanical picker. A farm 
operator, in good health, may pick the average crop of 1188 bushels by 
hand if he desires and still perform the other farm work. It may 
not be practical to have a mechanical picker on stIch a small acreage 
unless work could be done for the neighbors. On this farm the corn 
was considered picked by hand. 

As indicated in Table 6, tra.ctor power was used in producing the 
cQrn except for planting and harvesting. The kind of work -done; 
the size of the machines used; the acres tended by each machine; the 
acres covered per day; and the number of days of work for each ma
chine, for the tractor, horses, and man labor are all given in Table 6 
for each crop. 

Alternative methods of preparing the seed bed, planting and cul
tivating the corn crop may be used. For example, the corn may be 
planted with a lister. Corn planted with a lister tends to withstand 
droughts better and requires less seed bed preparation. However, 
there must be. ample drainage on corn land planted with a lister. 
Further, caution is needed to be taken in planting corn on rolling land 
where erosion is a problem. A rotary hoe, disk, or harrow may be 
used whEm the corn is small as substitute implements for the shovel 
cultivator. When everything is considered it is quite likely that the 
cost of the alternate systems are relatively close to the cost of the 
system of producing corn as proposed here. 

Wheat.-The wheat ground is prepared after the lespedeza is 
harvested. Often double disking is sufficient. If the land is too hard 
it may be plowed shallow and then disked. The land is then harrowed 
and the wheat planted with a drill. Fertilizer may be applied at the 
time of seeding with a fertilizer-grain drill. The wheat was consid
ered harvested with a binder and threshed with a stationary thresher. 
There is considerable question of the economy of using a harye~ter
combine for har-vesting only 195 bushels of wheat and 576 bushels of 



----

Crop 

Corn: 

Wheat: 

" 

, 

~: 

Pastures: 

T. Pastures: 

LesIledeza & 
Bed Clover 
Seed: 

Miscellaneous: 

TABLE 6. - PHYSICAL INPUTS OF MAClllNERY, POWER, AND LABOR FOR THE PRODUCTION 
OF EACH CROP AND FOR MISCELLANEOU~ WORK ON THE 160-ACRE FARM. 

---

Size or Kind Acres Machine Horse Days Work by --
Crop Kind of Work Done of Acres Covered Days Work , Days Operator Hired 

Acres Machine Power Tended Per Day 8 hr. Day Work On Farm Exchange Man 

36.0 10' single Disking Tractor1 1082 30 3.6 3.6, 
2-14" Plow Tractor 36 8 4.5 4.5 
15' Harrow Tractor 36 50 .7 .7 
2-row Plant Horse 36 10 3.6 7.2 3.6 
2-row Cultivate Tractor 108 23 4.7 4.7 
Wagon Husking3 Horse 36 1.67 21.6 43.2 21.6 

13.0 10' Disking Tractor 26 30 ,9 .9 
15' Harrow Tractor 13 50 .3 .3 

8' Drill Tractor 13 • 16 .8 .8 
8' Binding Tractor 13 16 .8 .8 .8 

Shocking Man Labo 13 10 1.3 
.76 Wagon Threshing4 Horse 13 40 2.8 4.95 .35 2.45 

18.0 10' Disking Tractor 36 30 1.2 1.2 
8' Drill Tractor 18 16 1.1' 1.1 

15' Harrow Tractor 18 5~ .4 .4 
8' Binding Tractor 18 16 1.2 1.2 

Shocking Man.Labo 18 10 1.8 
Wagon Threshing4 Horse 18 35 4.1 7.15 .5 3.57 1.026 

64.0' 7' Mowing 
Weeds Tractor 64 24 2.7 2.7 

8.0 2-14" Plow Tractor 8 8 1.0 1.0 
10' single Disking Tractor 16 30 .6 .6 
15' Harrow Tractor 8 50 .3 .3 
8' Drill Tractor 8 16 .5 .5 

3.05 Wagon Haul,Sack, 
Clean Seed Horse 3.05 .5 1.0 .5 

GrainDril Rented . 1.6 

Wagon Misc.7 Horse 34.1 68.2 34.1 
Manure 

Sprdr. Hauling Horse 8.0 .16.0 8.0 
Mower MowWeeds8 Tractor .5 .5 

- .~ --- - - c . - - - --- ---



Misc. Tractor 

Haying: 23 

-. 

Str'aw: 

. 
Totals 

-~--. . - - -- - - - - - - -----
Misc;9 7.0 . 7.Q 
Custom 

Binding 3.0 3.0 

7' Mower Tractor 3510 24 1.5 1.5 
10' Rake & 

3510 Bunch Horse 11 3.2 6.4 3.2 
Wagon Storage Horse 30.5 T. 6 T. 10.2 20.4 5.1 10.2 

Wagon !3aling11 Horses 
28 T.12 (haL) 10 T. 2.8 5.6 2.8 8.4 

, 180.0 120.15 25.42 .1.72 

1 A tractor capable of pulling a 2-bottom plow is used. 

2 A single disk is used twice before plowing and twice after plowing the cornstalk ground (18 acres) and twice 
after plowing the sweet clover sod (18 acres) making 108 acres covered. 

3 At rate of 55 bushels per day. 

4 Threshing crew consists of 6 men with racks hauling bundles, 2 extra men with hand forks, 2 grain haulers, 
besides one or two men to operate the stationary-thresher and tractor, the latter being paid on a bushel ba
sis for use of their labor and thresher outfit. Farm operator furnishes one wagon. 

5 Six-sevenths of the horse labor is exchanged with neighbors. 

6 Field pitchers are hired. 

7 Hauling feed, grain, dirt, wood; ' moving A-Type Hog houses; and other work. 

8 Mowing weeds on roadsides. 

9 Hauling feed and other supplies. 

10 Three acres in aHaHa cut 3 times, 9 acres lespedeza cut once, 4 acres red clover and timothy cut twice, and 
9 acres in lespedeza following wheat cut once. 

11 Includes labor of storing in barn, using team and wagon. Baler outfit hired consisting of baler, power, and3 
men 'ii' $2 per ton. In addition, farm operator furnishes 3 men and his own labor. 

12 Yield of wheat straw is 1 ton per acre; oat straw eight-tenths ton per acre. 
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oats on this particular farm, especially when the oat straw is needed 
for feed and the wheat straw is needed for bedding the livestock. 
Straw harvested with' a 'combine is generally inferior in quality tp 
to that of threshed ' straw. If the straw is left on a field from which 
a hay ' crop is harvested some of the old straw is likely to be raked 
with the hay making it less attractive and of poorer quality. It is 
possible, however, in cases where the straw is not needed or where 
other arrangements may be made, and where custom work may be 
exchanged with neighbors that a harvester-combine may be practical. 

Oats.-' The oats crop follows the corn crop. The seed bed is pre
pared by double disking the corn stalks. The seed is planted with the 
fertilizer-grain drill with a grass seeding attachment so the three 
operations of drilling oats, spreading fertilizer, and seeding the sweet 
clover may be done at one time. A wagon endgate seeder has wide 
use in seeding oats in the area but more seed is required than with the 
drill. This saving in seed and the need for use of more fertilizers and 
the planting of legumes make the use of a drill appear practical even 
though the cost is relatively high. 

Pasture.-The weeds in the permanent pasture generally need to 
be mowed once during the season in order to obtain the greatest 
amount of good quality pasture. 

Of the total acreage of pasture a sm?-ll part, approximately 8 
acres, was estimated as used for temporary or rotation pasture. The 
amount of work done on such land consists of plowing, double disking, 
harrowing, and drilling the pasture crop. 

Seed.-Lespedeza and red clover seeds are customarily harvested 
with a combine. The expense for harvesting was based upon the cost
of hiring, the seed harvested with a combine. Red clover may be, com
bined while it is standing but the usual method is to mow the crop 

. after the seed has matured, then rake it into small windrows, and 
thresh it by use of a combine with a pick-up attachment. 

Hay.-The hay was considered mowed with a tractor mower, 
raked and bunched with horses~ and hauled to the barn loose with 
team and rack. ' A crew of 3 men and 2 teams made possible by ex
change labor among neighl:)ors wa,sfigured for this farm. 

Incidentally, sufficient barn room is provided on this average 
size farm to store 20 percent more hay than the average crop. If 
additional space is required the hay may be baled with a pick-up baler. 
This reduces the required space in the barn to about one-third that for 
loose hay. 

Straw.-It is a customary practice to bale the straw out of the 
stack as soon as possible after threshing and then store it under a 
roof. Sometimes it is stacked in bales in the field and covered, and 
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sometimes it is stacked while being threshed by an experienced stacker 
and then covered. A charge for baling is included as an expense. 

Miscellaneous.-Other miscellaneous work on the farm consists of 
hauling manure, mowing weeds on roadsides and farm lots, hauling 
feed and other items by , use of wagon and team or tractor. 

A Summary of Physical Inputs 
The total hours of man labor amount, to approximately 3100 hours 

per year or an average of about 60 hours per week or the equivalent 
of 57 hours for 6 days of the week and 3 hours on Sunday. -About 
2000 hours are for caring for livestock* and 1100 hours for producing 
the crops and doing other essential work on the farm. Avery efficient 
organization of livestock enterprises on the farm may make it pos
sible to reduce the labor requirements some. On this particular farm 
it was considered that it would be possible to . exchange labor with 

TABLE 7. - AVERAGE DAYS USE OF INDICATED POWER AND 
MACHINERY ON 160-ACRE FARM DURING THE YEAR. 

Crops 
and I or 
Kind of Tractor Horses Disk Harrow Mower 

Work Done 

Cornl 13.5 50.4 3.6 .7 
Wheat 2.8 4.9 .9 .3 
Oat~ 3.9 7.1 1.2 .4 
Hay 1.5 26.8 1.5 
Baling 
Straw 5.6 

Pasture 2.7 2.7 
Lespedeza & 
Red Clover Seed 1.0 

T. Pasture4 2.4 .6 .3 
Machine rented 
Misc . work 7.0 68.2 
Custom Binding 3.0 
Spreadi~ 

Manure 1.6.0 
Mowing weeds 
Roadsides .5 .5 

Totals ·37.3 180.0 6.3 1.7 4.7 , 

1 Other machinery use is: corn planter 3.6 days , and cultivator 4.7 days. 

2 It takes about 3.2 days to rake the hay. 

3 Mowing weeds on permanent pasture: 

4 ' 
Temporary pasture. 

5 The manure spreader is used about 8 days annually. 

Dr!1l Binder 

.8 .8 
1.1 1.2 

.5 
1.6 

3.0 

4.0 5.0 

Wagon Plow 

. 21.6 4.5 
2.8 
4.1 

10.2 

2.8 

.5 
1.0 

34.1 

76.1 5.5 

"Livestock labor requirements based upon information given in "Farm Planning Handbook 
i.er Missouri." Annual labor requirements used were : horses 75 hours per head; milk C.Qws ~20 
hours per C.QW; othe'r cattle. c.onsisting of an average of 24 head. 20 hours per head; sows Wlth 
2 litters of pigs 60 hours per sow; mature hens 180 hours per 100 head; young chickens puurchal\ed 
as baby chickens 105 hours per hundred ; sheep 5 hOllrs per ewe. 
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the neighbors thereby making it possible for the farm operator and 
his family to do practi<;,ally all the farm work. 

The actual running time of the tractor amounts to approxi:mately 
300 hours per year or 37 days of operation at 8 hours per day actual 
running time. Each of the 2 horses do about 50 days of heavy work 
and 40 days of light work during the' year or the equivalent of about 
80 days of heavy work. 

The actual days of use of other farm machinery in terms of 8-hour 
days are as follows: plow 5.5 days, disk 6.3, harrow 1.7, corn planter 
3.6, cultivator 4.7, mower 4.7, rake 3.2, drill 4.0, grain binder 5.0, 
wagon with box or rack 76.1, and manure spreader 8.0 days. (See 
Table 7.) 

ANNUAL AND DAILY COST OPERATING POWER AND 
MACHINERY 

The farm machinery required on the 160-acre farm consists of a 
tractor (2,.plow size), a 2-bottom (2 x 14") moldboard plow, a 10- . 
foot single disk, a I5-foot spike-tooth harrow, a 2-row horse corn 
planter, a 2-tow tractor cultivator, a 7-foot mower 'attachable to the 
tractor, a 10-foothorse rake, an 8-foot tractor drill, an 8-foot horse 
binder, a manure spreader, and a wagon with grain box and rack. 
The cost of all this machinery when new amounts to about $2610, 
based on pre-World War II prices. In addition, there are two horses 
costing about $100 at four years of age (average value about $60), 
and a set of harness. 

All the farm work is considered done by the use of the above 
power and machinery except for threshing small grain, baling straw, 
and combining legume seeds. The annual expense (excluding interest 
on investment) amounts to $413 consisting of $280 for tractor power 
and machinery; $26 for the team of horses (exchlding feed fed), and 
$107 for hiring custom work done. The latter consists of $15 for 
threshing wheat at 7112 cents per bushel, $26 for threshing oats at. 
4112 cents per bushel, $55 for baling wheat and oat straw at $2 per ton, 
and an average of $12 for combining lespedeza and red clover seeds 
at $4 per acre. These custom rates are for the use of the machines 
including the work performed only by the machine -operators. Much 
of the threshing, baling, and combining is nOI'mally done on a custom 
or exchange basis. 

The farm tractor is the major item ' of expense amounting to 
approximately $179 per year~ $4.80 per day, or 60 cents per hour of 
actual use. These rates of expense apply to a 2,..plow size tractor 
operated 300 hours per year. The tractor expenses consist of $63 
for depreciat~on, $65 for fuel, $35 for repairs, and $16 for oil and 
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grease (See Table 8). These expenses do not include shelter for the 
tractor or interest on investment. They will be considered later. 

Depreciation consists of wear and tear, obsolescence, and the 
inadequacy of a machine to meet the changing machinery require
ments on a farm in the course of time. A tractor receiving proper 
care and being repaired · as needed may not wear out for a period of 
25 years or more when operated 306. hours per year. This is espe
cially true of tractors built since. 1930. However, there are improve
ments be.ing made on tractors that tend to cause the old tractors to 
become obsolete. No one knows just how soon a technological im
provement will render old tractors obsolete. A tractor may become 
inadequate because of a change in the size of farm or because of 3: 
change-in the kind of crops grown or the methods of production. Con
sequently, it is hard to estimate accurately the amount of depreciai;ion 
for a tractor or any farm implement. 

It was estimated that the life of a farm tractor and of other farm 
machinery that is attached to the tractor such as the cultivator and 
the mower is 15 years. Thus a tractor purchased new for $1100 and 

TABLE 8. - COST OF POWER AND FARM MACHINERY ON 160-ACRE FARM 
(Based upon Pre-World War II Prices; excludes interest on investment, 

housing expenses, and feed for horses). 

Size Original Salvage 
Kind of Machine of Annual Cost Value Net Esti- Depr. Fuel Oil & Total 

Machine Use New End of Depr. mated per per 
Yearl 

Grease Repairl Cost 
(days) Life During Life Year per per per 

Life (yrs.) Year Year2 Year 

Tractor 2-plow 37.3 $1100 $150 $950 15 $ 63 .33 $64.45 $16.413 $35.004 $179.19 
Plow (tr.) 2-14' 5.5 120 25 95 15 6.33 .30 2.60 9.23 
Disk (tr.) 10' 6.3 90 25 65 15 4.33 .60 5.64 10.57 
Harrow (tr.) 15' 1.7 40 10 30 20 1.50 .00 .76 2.26 
Planter (horse) 2-rqw 3.6 90 20 70 20 3.50 .45 1.08 5.03 
Cultivator (tr.) 2-row 4.7 135 30 105 15 5 7.00 .50 2.16 9.66 
Mower (tr.) 7' 4.7 135 30 105 15 5 7.00 1.00 4.02 12.02 
Rake (horse) 10' 3.2 55 10 45 25 1.80 .25 .77 2.82 
Drill (tr.) 8' 4.0 210 35 175 20 8.75 .50 1.20 10.45 
Binder (horse) 8' 5.0 285 55 230 18 12.78 1.00 5.74 19.52 
Manure Sprdr. (horse 8.0 200 40 160 20 8.00 .30 2.40 10.70 
Wagon, box, & 

rack (horse) 76 .1 150 25 125. 25 5.00 .50 3.15 8.65 

$ 2610 $455 $~ $64.45 $21.81 $64.52 $280.10 

Horse power (2 horses) excluding $ 81.24 of feed produced on the farm besides interest:6 
Hired Machine Cost (Threshing, baling, & combining). 

1 1.8 gallons. per hour at 12 cents per gallon . 

2 Includes expenses for Sharpening. 

3 
Cylinder oil at 30 cents per day and other oil and grease at 14 cents per day of use. 

4 Consists of $ 23.00 for repair parts and $12.00' per year set aside for complete set of tires once 
during lifetime. 

5 These machines are attached to the · tractor. 
6 

Cost of maintenance of horses (except for feeds) and harness. 

25.50 
...l.Q.7...§i 
$413.15 
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having an estimated salvage or trade-in value of $150 at the end of 
the period would depreciate $950 in 15 years or $63 per year. 

The tractor fuel cost of $65 per year is based upon the use of fuel 
at the rate of 1.8 gallons per hour at 12 cents per gallon. Obviously, 
the cost of fuel varies in different localities. Also cost depends upon 
the kind of fuel used. 

Repairs of $35 per year consist of repair parts and one full set 
of rubber tires for the tractor during its life. Incidentally, repairs, 
including tires, amount to $1 per day of use. 

Cylinder oil is estimated at a cost of 30 cents per day and grease 
at 14 cents per day-of use. Obviously, the quantity of oil used depends 
upon the care given the tractor. 

Comparable information relative to costs' of operating other farm 
machinery is given in Table 8. The rates of expense apply to the 
number of days of use per year. If the machinery were used more 
days of the year, the expenses per day of use would be less and vice 
versa. 

BUILDING REQUIREMENTS AND COSTS 

In order (1) to obtain efficient production from livestock at the 
rates suggested in the livestock section of this study, (2) to have the 
full amount of high quality feed available for livestock, and (3) to 
have as economical use of farm machinery as indicated in preceding 
sections of this study, it is necessary to have adequate sheIier for 
livestock, feed) seed, and farm machinery. The farm family also 
needs an adequate home in order that it be efficient in carrying on the 
business of farming. 

Building requirements will be presented for the 160-acre farm on 
which is produced the crops and livestock as previously explained. 
The requirements will represent the approximate minimum require
'Uents, and are based upon pre-World War II prices. It will also be 
.:.onsidered that the farmer will do a portion of the work constructing 
the buildings. 

The Farm Residence.-The adequacy of the farm home depends 
upon the income from the farm. Its cost should probably not far 
exceed 21j2 times the annual family income, in order that sufficient in
come be left for other farm family living expenses. On this basis, 
the farm home on a 160-acre farm of average productivity in this 
area should not cost much more than $2000. 

At pre-war prices a modest, 4-room farm home (22 by 28 teet) 
including electric lights, hand pump, sink, and drain could be con
structed for approximately $2100, provided the house were located 



BULLETIN 497 23 

'near a power line and the farm operator helped build the house.* 
Such a house may have two bedrooms, each 9 x 10 feet in siz~, a kitchen 
10 by 10.5 feet, a living room 10.5 by 12 feet, a screened back porch, 
a small front porch, besides closet and linen space. It could not have a 
basement, the additional cost of which would be about $350 if con
structed at the time the house was built. 

The annual cost of the farm residence costing $2100 is approxi
mately $77 per year, excluding cost for interest, insurance, and taxes. 
Such low cost~ for the residence is possible only if the farm operator 
applies the paint and repairs with his own labor. The life of the house 
was assumed to be fifty years. The annual costs consist of $42 for 
depreciation and $35 for paint and repairs. (See Table 9.) Interest 
on investment at 4 'per cent amounts to $42 annually. Insurance and 
taxes would be about $14 annually. The total cost would be about 
$133 annually, or $11 per month. 

TABLE 9. - ESTIMATED ANNUAL COST OF NEW BUILDINGS ON 
160-ACRE FARM IN LAND CLASS AREA '2a. 

(Excludes Interest, Insurance, and taxes) 

Building Size Estimated 
New 
Cost 

House 22'x28,3 $2100.00 
Barn4 3S' x 40' x 12' 1130.00 
Sheep Shed 20',x25'xS' 200.00 
H?f Shed5 10' x IS' 115.00 
"A Hog HousesS 7.5' x 7.5' ,112.50 
Henhouse 20' x 20' x 7' 260.00 
Brooder House 10' x 10' 45.00 
Garage 20' x 20' 290.00 
Granary7 32' x 3D' 750.00 

Machine Shed 20' x 3D' 260 QO 
5262.50 

1 Estimated new cost dlvide,d by estimated years life. 

2 Estimated paint and repairs that the farmer applies. 

Estimated Annual1 
Years Depre-
of Life elation 

5" $42,00 
50 22.60 
50 4.00 
30 3.S3 
30 3.75 
50 5.20 
30 1.50 
50 5.80 
50 15.00 

' 50 il0~:~~ 

Palnt2 
and 

Repalr& 

' $35.00 
11.00 

2.36 
1.3S 
1.32 
3.07 
.53 

3.42 
6.50 

~ 
$67.56 

Total 

$77.00 
33.60 

6.36 
5.19 
5.07 
6.27 
2.03 
9.22 

J!JiQ.. 
IS8.24 

S.20 
$176.44 

3 Screened back porch 6' x S', front porch 6' x 8', no basement. Price includes electric lights, hand pumps, 
sink, and drain. 

4 Mow space for 30.5 tons loose hay, (500 cu. ft. per ton) 27.4 tons baled straw (182 cu. ft. per ton) and a 20% 
carry-over reserve for short hay years. 880 sq. ft. stable space for horses and cattle. 

5 :Bullt on runners, movable. 

6 Five movable houses at $22,50 each. 

7 Space for 1640 bu. ear corn, 432 bu. wheat, and 720 bu. oats, which is sufficient for a carry-over of 452 bu. 
"corn, 237 bu. wheat, and 144 bu. oats. In addition there Is a 6 x 10 foot storage bin for supplemental feeds. 

"The prices used in making the estimates of construction were: . 4. cents per board foot of 
construction material, 5 cents a board foot of finishing lumber, $4.50 per square (10 by 10 feet) 
for roofing,$2 Per cubic yard of sand, 60 cents per hour for labor, besides miscellaneous expenses. 
Electric lights and plumbing were figured in addition to these costs. Cost of constuction varies in 
different localities. The estimates were based upon Professor Wooley's publication entitled "The 
A,ppraisal of Farm BuUdi~s." Missouri Experiment Station Circular 213. 
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The Barn.~The type of barn considered for the I60-acre farm is 
one in which the space for hay extends to the ground occupying an 
area the full length of the barn in the center. Space for livestock is 
provided on each side of the hay mow.* ,The barn is 38 by 40 feet in 
size, the mow being 16 x 40 feet, horse stall 10 x 12 feet with the re
mainder of the barn divided for milk cows ·and beef cattle. Space 
over the stalls is used for storing hay. 'rhe mow is sufficiently large 
for a 20 per cent reserve of loose hay; a still larger reserve is possible 
if the hay were baled . 

. The annual cost for depreciation and actual repairs and paint for 
. the barn which houses six milk cows, 2 horses, and an average of 24 

other cattle, and provides ample space for hay and baled straw for 
feed and bedding is approximately $34 per year, based on pre-war 
prices. (See Table 9.) When interest at 4 per cent, insurance, and 
taxes are included, the tot~l cost is $64 annually. Incidentally, the 
total cost amounts to $3.71 per milk cow for the whole milk cow 
enterprise including young stock, $3.91 per beef cow for the beef 
enterprise, and $3,49 for each horse. The annual cost of storage for. 
bedding for hogs and poultry is negligible. . 

. The Sheep Shed.-A shed, 20 by 25 feet in dimension, was con
sidered adequate to house 22 ewes and the lambs. This is 23 square 
feet per ewe. The .annual cost of the sheep shed is approximately $6 
'Per year excluding interest, insurance, and taxes, or $12 annually 
when those costs are included. The total cost amounts to 55 cents 
per ewe. 

The Hog Sheds.-The system of producing hogs calls for A-type 
movable houses 7.5 feet square for each sow and a central hog shed 
that is also movable. The latter shed is 10 by 16 feet in size and is 
capable of housing the pigs from the 5 sows as they reach " heavier 
weights. 

The annual cost for shelter for all the sheds is approximately $10 
excluding interest and insurance and taxes. It amounts to $16 
annually when those expenses are included or $3.27 per sow having 
two litters of pigs. 

The Poultry Houses.-The poultry enterprise requires the use of 
a hen house for 100.hens, 20 feet square, and a brooder house ten 
feet square. The annual cost for depreciation, paint, and repairs for 
the two houses is approximately $10. Interest at 4 per cent, insur
ance, and taxes add another $8. . 

The Garage.-The annual cost of depreciation, paint, and repairs 

.Number of sq:uare teet of space per head of livestock is as follows: Cow and calf 40 sq:ual"e 
feet; 2-year-a,ld cattle SO; yearlings 25; horses 60. This amounts to 50 sq:uare feet per milk cow 
in the milk cow . herd and 64' sq:uare feet of space per bee! cow for whole beef cow enterprise. 
These are approxima~ the minimum &mQw:lts of lpace req:uired. 
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for a garage, 20 feet square, which may be used to shelter the au
tomobile and for other purposes is $9. Interest, insurance, and taxes 
add another $8. 

The Granary.~A granary capable of holding 1640 bushels . of 
ear corn, 432 bushels of wheat, and 720 bushels of oats, and contain
ing a storage feed bin of 432 bushels capacity costs approximately 
$22 annually for depreciation, repairs, and paint. Interest, at 4 per 
cent, insurance, and taxes amount to $20. This size of granary per- . 
mits ample reserve space for carryover of grains during years when 
crop yields are high. 

The Machine Shed.--'-A machine shed approximately 20 by 30 
feet in size is required as shelter for the farm machinery. The cost 
for an open-front type of machine shed is approximately $8 annually 

. for depreciation, paint, and repairs; and about $10 for interest on 
investment, insurance, and taxes. 

In summary, the annual building costs for the set of improve
ments as· indicated when the average life for most of the buildings is 
50 years, assuming the costs of removal of buildings at the end of 
that period is approximately equal to the salvage value, is $176 an
nually for depreciation, repairs, and paint and $141 for interest at 
4 per cent, insurance, and taxes. . These costs are figurl?d on the basis 
of the farmer doing a portion of the work of constructing the build
ings and all of the repairing and painting with his own labor. If an 
expense for his labor were included, the annual cost of buildings 
would be higher. It is possible that some of the buildings could be 
made to last for a period exceeding 50 years; and, if so, the annual 
cost for buildings would be lower. 

VALUE OF LIVESTOCK AND GRAIN PRODUCTS PRODUCED 

TABLE 10. - VALUE OF LIVESTOCK AND LIVESTOCK PRODUCTS PRODUCED. 

Number in Physical Total 
Foundation Livestock Production Physical Prices Total Value 

Enterprise Herd or Product per Number Produc- per of 
Flock. in Founda- tion Unit Production 

tion Herd 

Dairy 6 Beef 3421bs. 2052 $0.060 $123 
Butterfat 220 lba. 1320 .260 343 

Beef Cattle 7 Cow, good 176 lbs. 1232 .050 62 
Fat cattle 559 lbs. 3913 .093 364 

Hog 5 Hogs 26401bs. 13200 .065 858 
Poultry (100) 100 Live Poultr 608 lbs. 608 .145 88 

Eggs li50 doz. 1150 .205 236 
Sheep 22* Lambs 581bs. 1218 .070 85 

Cull Ewes 251bs. 525 .030 16 
Wool 8.0Ibs. 176 .210 ---.1L 

Total Value $2212 

*21 ewes and one ram. 
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The average value of livestock and livestock products produced on 
the 160-acre farm amounts to $2212 annually. The so'urces of the in~ 
come are as follows: hogs, $858 ; milk cow enterprise, $466; beef cattle, 
$428; poultry, $324; and sheep, $138. The physical volume of produc
tion from each enterprise and prices used to obtain these values are 
given in Table 10. 

COST OF SUPPLEMENTAL FEED FOR LIVESTOCK ' 
The quantities, pre-war prices, and cost of supplemental feeds 

that are pur.chased annually are given in Table 11. The total expense 
for f.eedpurcJ1ased amounts to $167 annually. 

TABLE 11. - SUPPLEMENTAL FEEDS PURCHASED DURING YEAR. 

Item Unit Quantity 

Soybean Meal lbs. 1374 
Cottonseed Meal ' lbs. 1188 
Shorts lbs. 821 
Bran lbs. 685 
Tankage lbs', 1920 
Meat Scraps lbs. ' 779 
Alfalfa Deaf Meal lbs. 162 
Steamed Bone Meal Ibs. ' 91 
Salt lbs 480 
Mineral* lbs. 1310 
Oyster Shell lbs. 200 ' 
Sardine Oil pints 9 

Total 

*Consists of lime, bone meal, and salt. ' 
** Price per pint for sardine oil. 

Price per 
Hundred 
Pounds 

$1.70 
' 1.75 

1.34 
1.10 
2.62 
2.72 
2.00 
1.90 

.90 
1.20 
1.00 

.70** 

ANNUAL FARM INCOME 

Total 
Purchases 

$23.38 
20.79 
11.00 

7.53 
50.30 
21.19 

3.24 
1.73 
4.32 

. 15.72 
2.00 
6.30 

$167.48 

The prospective average annual farm income from the 160-acre 
farm will be presented from the point of view of the owner-operator, 
the landlord, and the tenant. . 

Income to Owner-Operator.-Total income less expenses amounts 
to $1361 annually before any deduction is made for interest on invest
ment. When interest on inv'estment in land and buildings, liyestock/ 
machinery, and other capital is deducted -at · a rate of 4 per cent, the 

, resulting farm family i~come amounts'to $823 annually. (See Table 
12.) 

Income includes the value of all livestock produced on the farm 
. whether consumed by the farm household or sold. An arbitrary figure 
of $200 per year is incladed ae savings from farm produced food that 
represents tl,le difference between the retail and farm price of food 
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TABLE 12. - ANNUAL FARM INCOME . OF OWNER-OPERATOR 
ON 160-ACRE FARM GRADE 2 LAND, MISSOURI 

. (At Prices 1931-40 Adjusted) 

Sources of Inco'me and Expenses 

Income: 
Value of 1.ivestock Produced (See Table 10) 
Savings from Farm Produced Food.l 
Rental Value Farm Home 
Custom Work 
Sale' of wheat--55 bushels @ $ .75 (See Table 5) 

Total Income 

Expenses -- Excluding Interest: 
Power and Machinery (Table 8)2 
Buildings (Table 9) 
Livestock Feeds (Table 11). 
Fertilizer and Lime3 
Taxes (Land and Personal) 
Automobile (Farm Share) 

' Seeds (Table 2) 
Twine \fIbS. per acre grain) 
Fencing 
Veterinary Bills and Medicines 
Hired Labor (Threshing Labor 2 days) 
Miscellaneous 

Total Expenses 
Income Less Expenses , 

Interest· on Investment in Land, Bldgs., Livestock, 
etc. @ 4%5 , 

Farm Family Income (After deducting interest) 

Values 

$2212 
200 
126 

67 
__ 4_1_ 
$2646 

$413 
176 
167 

98 
100 
140 

44 
9 

33 
68 

6 
__ 3_0_ 

~ 
$1361 

..$.....WL. 
~ 

1 An arbitrary figure based on State and Federal reports; represents differ
ence between retail and ~arm price of farm products used in farm home. 

2 For owned machinery, costs for horse power excluding feed, andhiredcus
toni work. 

3 13.6 tons lime @ $1.80 per ton, 5450 lbs. 20 per cent superphosphate @ $ 27 
per ton. 

4 1099 rods 3-wire barbed fence at 2.1 cents per rod for materials and 261 
rods woven wire fence with2-wire barbed fence at 3.7 cents per rod. If 
posts inay be obtained. on the farin, the materials cost for owner-operator 
who cut the posts is reduced four-tenth::; of one cent per rod or $ 5.40 for 
the farm annually. If neighbors furnish one-half of boundary fence the co!';t 
of materials is reduced about $ 3.40 annually. 

5 Investment $13,453 conSisting of $8,557 for land and buildings (53.48 per 
acre) and $4,890 for livestock, machinery, etc. 

27 
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produced on the farm and consumed by the farm family. In other 
words, that portion of farm production that is consumed by the farm 
family is considered as income at retail prices. A r~mtal value of the 
farm residence is also estimated as a part of the farm family income 
based upon a rental equal to $10 per month per $1000 average valua
tion of the farm residence. It is customary for farmers to do some 
custom work-possibly in exchange for work done by neighbors. The 
amount received for such work was estimated at $67. Wheat sales 
amounted to 55 bushels. All other grain was marketed indirectly 
through livestock. 

The expenses have been explained in preceding tables for farm 
power and machinery, buildings, livestock feeds, fertilizer, Iime, and 
seeds. The taxes are at a level about 10 per cent above the level in 
1939. The farm share of the automobile represents about 60 · per 
cent of total automobile expenses and was arbitrarily placed at $140 
annually. Obviously, the expenses for an automobile ~re quite varia-

TABLE 13 ... ;.' AVERAGE INVESTMENT BY TENANT, LANDLORD, 
OR OWNER-OPERATOR IN 160-ACRE FARM. 

(Price level 1931-40 adjusted) 

Item · 

Tenant's Investment: 
Farm Machinery 
Livestock1 
Grain and Hay2 
Cash in Bank3 
Farm Share Automobile4 
Growing Wheat, 13 acres 

Total Tenant's Investment 

Landlord' s Investment: 
Total Land and Buildings @ $ 53.48 per acre. 5 
Average value of Buildings only 

Owner-Operator's Investment: 

Values 

$1533 
2112 
632 . 
400 
180 
39 

$4896 

$8557 
$(2631) 

Total Land and Buildings, Farm Machinery, Livestock, etc. $13453 

1 Beef cattle, $833; milk cows, $420; hogs, $365; horses, $160; sheep, 
$154; poultry, $100; bull, $80. These figures represent average in
vestment during the year. 

2 Considered that one-half of grain and hay produced is the average 
amount on hand at a price of $ 8 per ton for hay and 60 cents per bushel 
corn equivalent for grain. 

3 Needed to pay current expenses and for reserve. 

4 Estimated as 60 per cent of total value of $ 300,at 1939 prices. 

5 Based upon average value for 160-acre farm in 1940 (United States 
Census) in this area plus additional investment in buildings on this farm 
compared ~ith average. 
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ble on different farms and may be greater or less than $140, depending 
upon the decisions of the farm operator. This figure is based upon 
probable absolute needs. 

Veterinary bills and medicines are also quite variable in amount 
on different farms . . The amount of $68 includes allowances for vac
cination of pigs and calves, worming of pigs, sheep, and poultry, and 
other probable veterinary services and medicines needed for the live
stock on the farm to obtain the rates of livestock production as pre
viously indicated. 

Hired labor expense may be negligible on a 160-acre farm pro
vided an excellent arrangement is made for exchange work with the 
neighbors or provided there are children of working age in the farm 
family. On this basis, hired labor was estimated at $6 at threshing 
time. 

The total investment of an owner-operator at pre-war prices for 
this particular farm amounted to $13,453 consisting of $8,557 for 
land and buildings (estimated actual pre-war prices for land and 
buildings) at $53.48 per acre and $4,890 for livestock, machinery, and 
other operating capital. (See Table 13.) 

Interest on the total investment at 4 per cent amounts to $538 
annually which leaves about $823 farm family income at pre-war 
prices. This amounts to 26 cents per hour of work on the farm. If 
farm income has increased in this area like it has in the United 
States as a whole from 1940 to 1944, the hourly rate of wages for 
farmers amounted to about 60 to 70 cents per hour in this ar~a in 
1944. The reader may apply prospective prices for any year to the 
physical units given in this study and arrive at .an estimate of pros-
pective family income. . 

Tenant's Income May Equal Owner-Operator's Income 
When interest on investment in farm land and buildings is fig

ured as an expense, as it logically should be when making compari
'sons of the income of tenants and owner-operators, it is quite possible 
that the incomes of each will be approximately equal even on the same 
size farm. ., 

The annual farm income of tenants on the 160-acre farm as given 
in Table 14 amounts to $807, which is only $16 less than that esti
mated for the owner-operator when the rate of interest is 4 per cent. 
This difference arises because the returns on investment in farm land 
at the pre-war prices exceeded 4 per cent. 

It is quite evident that tenants are likely to obtain less income 
from operating a farm than owner-operators when the prospective 
returns from land exceed prospective . returns to tenants from other 
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Income: 

TABLE 14. - ANNUAL FARM INCOME OF TENANT 
ON 160-ACRE FARM GRADE 2 LAND, MISSOURI 

'(Price Level 1931-40 adjusted) 

Sources of Income and Expenses 

Value of Livestock Produced 
Rental Value of Farm Home1 
Savings from Farm ·Produced Food 
Custom Work 

Total Income 

Expenses -- Excluding lnte,rest: 
Po:,ver and Machinery 
Liv:estock Feeds2 
Ca~h rent for Pasture and Buildings 
Fertilizer 
Taxes - Personal 
Automobile - Farm Share 
Veterinary Bills and Medicines 
Seeds 
Twine 
Hired, Labor 
Miscellaneous 

Total Expenses 
Income Less Expenses 

Interest' on Investment in Livestock, Machinery, 
Feeds, etc. $4,896 . 0 4% 

Tenant's Farm Family Income (After Deducting Interest) 

1 Estimated at $10 per month per $1000 average valuation. 

Values 

$2212 
126 
200 

6.7 
$2605 

$413 
680 
185 

50 
7 

140 
68 
14 

9 
6 

30 
$1602 
$1003 

-lli!L 
$807 

2 ' 
Purchased feeds off farm $167; purchased from landlord $ 512 offeed 
representing landlord's share of the corn, oats, and hay, and the land
lord's share of wheat that is not sold. This makes a total of $ 680. 

types of investment. ' However, ten~nts are likely to obtain greater 
income from operating a farm than owner-operators when the pros
pective returns from investment in farm land is less than prospective 
returns in other types of investments. In many cases tenants may 
obtain greater. returns from investment in better livestock, machin
ery, or fertilizer than from land. 

Annual Farm Income of Landlord 
The landlord has an annual net income of $358 from the 160-acre 

farm or $2.24 per acre on the basis of the estimates given in Table 15. 
'fhis is equal to 4.2 per cent on the investment provided the landlord 
were willing to furnish improve~ents on farms equivalent to those 
given for this farm. Actually, the average value of improvements 

, in 1940 was slightly less than, the value of improvements figured here 
so the prospective rate of rebrn on investment was slightly higher. 
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TABLE .15. - ANNUAL FARM INCOME OF LANDLORD 
ON 160-ACRE FARM GRADE 2 LAND, MISSOURI 

(Price Level 1931-40 Adjusted) 

Sources of Inc orne and Expenses 

Income: 
Corn 45 per centl of 1188 Bu. or 535 bu. @ .60 
Wheat one-third of 195 bu. or 65 bu. at 75 cents 
Oats one_third of 576 bu. or 192 bu. at 32 cents 
Hay . one-half of 30.5 tons or 15.3 tons at $ 8 
Cash rent for pasture and improvements 

Total Income 

Expenses: 
. Buildings 

Real Estate Taxes 
Seeds (l,t2 hybrid seed corn and all the legume seeds) 
Lime and Fertilizer2 
Fences3 

Total Expenses 

Landlord's net Income' from the Farm, Annually. 
Landlord's net Income per Acre 
Value of Farm Land per acre Capitalized at 4 per cent4 

Values 

$321 
49 
61 

122 
185 

$738 

176 
93 
30 
48 

_3_3_ 
$380 

$358 
2.24 

56 

1 Generally, the share that the landlord receivesinthisarearangesfrom 40 
to 50 per cent. 

2 Considered that the Jandlord pays one-half pf fertilizer on crops but none 
on pasture, and all of lime. 

3 

4 

Assumes that tenant performs the necessary labor to keep up the fence. 

The actual average value per acre in the area as a whole in 1940 was $ 53.48 
per acre after including additional investment in buildings on this farm 
($ 3.48 per acre) compared with the average farm. 
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