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SUMMARY

This study is one of a series being made on
different soil areas in Towa. The purpose of these
studies is to determine optimum plans for be-
ginning farmers, from “benchmark’ situations in
each of the soil localities studied.

The specific soil area selected for this study is
the Cresco-Clyde soils in northeastern Iowa: The
farm chosen to represent this soil area is located
in Howard County. Farm size is 160 acres, with
135 acres cultivated. Service buildings on the
farm include: sufficient storage space for all crops
raised on the farm; 720 square feet of floor space
for fattening hogs plus sufficient farrowing space
in portable farrowing houses; barn space for 20
dairy cows; and poultry housing adequate for
200 hens with brooder house space for a cor-
responding number of baby chicks.

Most of the farm plans computed in this study
are based on a 50-50 livestock-share lease; a few
plans are given for a crop-share lease. Labor
available for farming operations includes the oper-
ator’s labor plus some family labor. In addition,
it is assumed that housewife labor is sufficient for
care of the poultry laying flock. For those farm
plans with labor as a limiting resource, the alter-
native of hiring extra labor was included in the
farm situation. Other variations of available re-
sources considered in this study are increasing
farm size by 80 acres and buying feed grain.

The specific objectives of this study are, given
the farm situation, to show profit-maximizing
farm plans for various amounts of available capi-
tal and other resources, then to compare the re-
turns from these farm plans with potential in-
come from nonfarm employment in the same gen-
eral area. Optimum farm plans and associated
profits are determined by the linear programming
technique. Comparisons of farm and nonfarm
incomes are made by adjusting both sources of
net income to real income figures. The resulting
figures are used as the basis for income com-
parisons.

Throughout the farm plans shown in the text,
land use is dependent on the livestock system.
For the average manager operating under a live-
stock-share lease, funds are most profitably in-
vested in dairy cows and a corresponding amount
of crops for feed requirements. If available capi-
tal is greater than the amount required for a
dairying enterprise, additional funds are most
profitably invested in hogs, beef cows and poultry,
in the order given. With livestock under superior
management and a livestock-share lease, optimum
investment is made by simultaneously increasing
investment in hogs and dairy cows for increasing
quantities of capital. With about $6,000 or more
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of capital, in addition to capital required for ma-
chinery investment, a poultry laying flock also is
included in the optimum plan. As under average
management, land use is adapted to the feed re-
quirements of livestock. The major crop rotation
under average management is corn-corn-oats-
meadow-meadow; under superior management
corn-corn-oats-meadow is the chief rotation.

Because of relatively low grain yields in this
soil area, priority use of capital, as increasing
quantities of capital are made available, is in con-
trast with findings for parallel studies on other
soil types. On soils such as Tama-Muscatine,
Clarion-Webster, Marshall and Sharpsburg, limited
funds are first invested in crops, then in livestock
as the amount of capital increases. In this study,
livestock has more investment priority than crop
production.

Results from this study show that tenant profits
are considerably higher under a crop-share lease
than under a livestock-share lease. Also, a crop-
share lease requires greater amounts of tenant
capital. Optimum farm organization under both
leases is essentially the same, except that similar
plans require more of the tenant’s capital and give
higher tenant profits for a crop-share lease.

For all farm plans computed, the returns to each
dollar invested are greater than 7 percent. Con-
sequently, if he were willing or able to bear the
risk, the tenant could rationally borrow capital
at 7 percent interest to use any of the farm plans
shown in the text. Although the family labor sup-
ply restricts many of the farm plans computed,
hiring extra labor at a wage rate of $1 per hour
is not profitable unless farm size is larger than
160 acres and livestock are handled with superior
management.

The comparison of real farm income with real
income from urban jobs indicates that urban in-
come is higher than incomes for nearly all farm
situations considered. The only exceptions to this
statement result when the farm situation includes:
(1) livestock under superior management, (2) an
unlimiting supply of funds and (3) a farm size
greater than 240 acres with a livestock-share lease,
or 160 acres or greater with a crop-share lease.
All three conditions must exist if income from
farming for a beginning tenant operator is to be as
high as or higher than income from the nonfarm
employment opportunities considered in this study.
Of course, the family’s decision on whether to
farm or seek urban employment may depend on
many factors other than income. In this study, in-
come comparisons as well as farm plans are given
as guides for the benefit of those who wish to use
them in arriving at decisions.
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Recent changes in the farm income situation
have placed a premium on efficient farm planning.
Costs of farming have remained high, and for
some items have increased, while prices of com-
modities sold have been depressed. This relative
change between prices paid and prices received
for farmers is likely to continue for several years.
The situation stems partly from growth in the
national economy. As disposable income per per-
son increases, the consumer spends a greater
proportion of his income on nonfarm goods and
services. These products compete with farm prod-
ucts and with each other in the use of labor,
metals, petroleum, lumber and other items which
go into production costs. Consequently, farming
costs are kept high. At the same time, the con-
sumer does not place a great price premium on
farm products. These factors of demand along
with some overproduction and less exports have
had a depressing effect on the farm economy.

This situation, high farm costs relative to farm
product prices, places a premium on efficient farm
planning. The managerial problem perhaps is
greatest for the beginning farmer whose limited
capital restricts the scale of operations and volume
of business. While selected individual farmers
may meet the price-cost squeeze by operating on
a larger scale and therefore lowering per-unit
costs of production, this possibility is not an alter-
native for the young operator whose resource re-
strictions place a distinct limit on size of oper-
ations. With capital rationed, the young farmer
can attempt to meet the price-cost squeeze only
by more efficient organization of his existing re-
sources, enterprises and practices.

This study is designed to outline such alter-
natives for beginning farmers. The organization
or plan for the farm, if it is to maximize profits,
must, however, fit the resources peculiar to the
individual farm. Even though two farmers may

1 Project 1085, Iowa Agricultural Experiment Station. The
authors are indebted to L. J. Bodensteiner and H. R. Meldrum
for suggestions and criticism, and to A. B. Mackie for com-
puting many of the coefficients used in this study.

have exactly the same soil types, they will need
different farm plans, in respect to crops as well
as livestock, if they possess different amounts of
labor, capital and managerial skill. As part of an
attempt by Iowa State College to help young
farmers improve their farm and family planning,
a series of studies has been initiated to develop
benchmark plans for different parts of the state.
This study is the third of the series.? It outlines
plans for young farmers with different amounts
of capital, labor, managerial skills and different
leases or other restrictions. These studies also
are designed to provide information to help young
families decide whether they should take advan-
tage of other employment opportunities.

OBJECTIVES OF THE STUDY

The general objective of this study is to de-
termine farm plans which maximize profits for
particular farm situations on the Cresco-Clyde
type soils in northeast Iowa. The plans are made
in particular reference to beginning farmers and
are designed for use in the Farm and Home
Planning program of the Agricultural Extension
Service. The more specific objectives are to (1)
determine profit-maximizing farm plans for farms
with different amounts of available capital, labor
and land, (2) show how optimum plans vary with
managerial skills and quantities of resources, (3)
estimate the approximate incomes for the opti-
mum farm plans and (4) compare these farm in-
come figures with potential income from nonfarm
employment in the area being studied.

The resulting figures can be used in helping
young farmers select cropping practices, livestock
operations and the general farm organization
which are optimum for the resources available to

2 Heady, Earl 0. Loftsgard, Laurel D., Paulsen, Arnold and
Duncan, E. R. Optimum farm plans for beginning farmers on
Tama-Muscatine soils. Iowa Agr. Exp. Sta. Res. Bul. 440.
1956; and Mackie, Arthur B., Heady, Earl O. and Howell, H.
B. Optimum farm plans for beginning tenant farmers on
Clarion-Webster soils. Iowa Agr. Exp. Sta. Res. Bul. 449, 1957.
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the farm family. Also, the results are expected
to be of use in vocational guidance for families
who are already farming but wish to evaluate
possible incomes from farming as compared with
nonfarm occupations. Farm plans and expected
incomes are computed for situations representing
different amounts of resources and managerial
skills. Persons falling in these various categories
may then wish to compare income expectations
from the farm with those from available johs in
towns and cities.

METHOD OF ANALYSIS AND TECHNIQUES
OF LINEAR PROGRAMMING

Each farmer can select from a vast number of
farm plans since his enterprises and resources
can be combined thousands of different ways.
From these many alternative farm plans, the
farmer must choose the plan and practices which
are optimum for the amounts of capital, labor,
managerial skill, buildings and soils of various
types available to him. The final choice among
different plans should, of course, depend on the
financial situation and values of the farmer and
his family. One farm family may be willing to
sacrifice some profits to gain more income se-
curity ; another family may seek maximum profits
regardless of the income variability or risk in-
volved. Also, some families may temper their
plan, depending on preferences for particular en-
terprises, time available at different seasons of
the year, need for hiring labor, etc.

A procedure which allows consideration of the
many alternatives available to the farmer is linear
programming.? It allows selection of the plan
which maximizes profit, given the resource re-
strictions of the individual situation. It also
allows consideration of personal preferences where
the situation is defined to exclude activities which
are inconsistent with preferences under particular
circumstances.

The emphasis in this study is on changes in
optimum farm plans as the amount of available
capital changes while labor and land remain con-
stant. However, plans also are computed for dif-
ferent situations with respect to lease, farm size
and the possibility of hiring extra labor. The re-
turns from the optimum farm plans for these
situations are then compared with potential in-
come from nonfarm employment opportunities.

FARM SITUATION USED FOR STUDY

This study focuses on farms in Howard County,
Iowa, considered by extension personnel to be
typical of the soil area being studied. Plans and
income expectations are computed for beginning
farmers operating under a livestock-share lease.
However, the results also are applicable for estab-

8 An explanation of the theory and logic of linear program-

ming is given in: Bowlen, Bernard and Heady, Earl O. Opti-

mum combinations of competitive crops at particular locations.
Iowa Agr. Exp. Sta. Res. Bul. 426. 1955.
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lished farmers with the same lease. A few plans
also have been computed for farms operated under
a crop-share lease.

[LAND

The particular farm selected as a benchmark
guide is located on the Cresco-Clyde soil associ-
ation in northeast Iowa. Farm size is 160 acres,
of which 135 acres are cultivated. No land on the
farm has a slope greater than 8 percent.

The most common farm size in Howard County
is 160 acres. However, since the 1954 Census of
Agriculture shows that the average farm size in
Howard County is larger than 160 acres, a few
additional plans are computed for a farm size of
240 acres. This farm size is assumed to have 215
cultivated acres. Noncultivated acres for both
farm sizes consist of undrained pasture area,
farmstead, woodland lots, fences, roads, etc.

LLEASE

The leasing system considered for the majority
of situations is a 50-50 livestock-share lease. The
tenant furnishes all labor and machinery and pays
all harvesting costs for corn. He owns the poultry
enterprise and pays all costs and receives all re-
turns from it. The latter arrangements are com-
mon in the area. Aside from poultry, all costs
and returns associated with production are shared
evenly by the tenant and landlord. The landlord
pays real estate costs while the tenant furnishes
the labor and machinery. Investment in livestock
is shared equally by tenant and landlord.

Some tenants in the area operate under a crop-
share lease. A few plans have been worked out
accordingly. In the plans for a crop-share lease,
all crops except hay are shared 50-50, and all live-
stock belong to the tenant. The only changes in
resource restrictions under the crop-share lease
are: (1) The tenant furnishes all capital for live-
stock and (2) the tenant pays $8 an acre cash rent
for meadow. Input-output data for the enter-
prises, as given in later tables, are the same for
both types of leasing except for livestock enter-
prises. That is, under a crop-share lease an ad-
ditional charge for hay is made against livestock
to pay for meadow rent.

BuiLpinGs

The service buildings on the farm include live-
stock housing and grain storage facilities. Poultry
housing is sufficient for a 200-hen laying flock and
includes a brooder house for a corresponding num-
ber of baby chicks. Barn space is adequate for
20 dairy cows, including replacements. Sufficient
shelter is available for a beef feeding enterprise,
if the animals are near-yearlings or older. Under
average management, where feeder cattle are not
considered, a ‘“beef cow and calf” enterprise is
permitted to compete with dairy cows for barn
space. There are 720 square feet of floor space
available for fattening hogs; portable farrowing



houses are available from farrowing to weaning
age. Grain storage facilities are considered ade-
quate for the farm’s grain production. Since em-
phasis is on farm organization for the tenant, no
charges are made for building use and repair.

[LABOR AND MANAGEMENT

Total available man-hours for each month are
given in table 1 and represent those of the oper-
ator plus family labor. All activities in the farm
plan compete for the labor supply shown, except
poultry, which is considered supplemental with
respect to labor since the housewife ordinarily
manages the poultry flock. Labor supplies are
grouped or listed in units of 2 and 3 months each,
depending on labor requirements and the time
available to complete farming operations. Hence,
the lavor restrictions are for a certain part of the
season rather than for individual months. Ex-
tension personnel consider the above procedure
to be a realistic method for handling labor re-
strictions in their effect on the farm plan. This
method of aggregating labor supplies supposes the
labor requirements within different time groups
are relatively flexible. A labor buying activity is
included in programming whereby peak-season
labor may be hired at the rate of $1 per hour. That
is, extra labor will be hired only if it returns more
than $1 per hour.

Two levels of management are considered for
the dairy, hog and poultry enterprises in this
study. The two levels, average management and
superior management, are differentiated by: (1)
input requirements for feed, labor and housing
and (2) output, or production, in terms of meat,
milk and eggs. In other words, plans are computed
to show outcomes which might be expected when
the farm operator possesses average or superior
managerial ability. A more detailed explanation
of management levels is given in a later section.

CAPITAL SUPPLY

Capital often is the most limiting resource and
the resource which determines or specifies the
final plan. This situation is especially true for
beginning farmers. Since the capital supply varies

TABLE 1. HOURS OF AVAILABLE LABOR PER MONTH
AND IN MONTHLY GROUPS USED FOR THIS STUDY.

Total available
man-hours
for monthly

Total available

Month man-hours

group
December 275 825
January 275

February 275

March 335 685
April 350

May 350 700
June 350

July 350 700
August 350

September 300 875
October 300

November - 275

among farmers, farm plans using different a-
mounts of capital are used to show how farm or-
ganization should vary depending on the amount of
available capital. For these purposes all resources
except capital are held constant, and capital is
allowed to vary from a small amount to a point
where it becomes unlimiting.

Previous studies using linear programming
methods have dealt with plans for discrete levels
of capital only.* As a result of recent investi-
gation in the linear programming technique, a
method has been designed whereby the optimum
farm organization can be determined with one re-
source as a continuous variable, while all other
resources are held constant.” The application of
this method permits the optimum solutions to be
graphed—the graph showing how farm organi-
zation changes with capital.

The capital requirements for the various enter-
prises include annual cash expense for crops and
livestock plus investment capital needed for equip-
ment and breeding stock for the livestock enter-
prises. It is assumed that the tenant has adequate
machinery for crop production. Therefore, de-
preciation and insurance on machinery are handled
as a fixed cost. Thus, wherever capital figures are
shown, an amount can be added to these figures to
represent machinery investment. Machinery in-
vestment would approximate $9,982 with all new
equipment and $3,700 with used equipment. These
amounts should be added to those shown in graphs
and tables to obtain the total amount of capital
required for the particular plan shown.

The returns given for farm plans in subsequent
sections are those before fixed costs are subtracted.
Net returns or profit, then, is the return figure
shown less fixed costs. Returns, as defined here,
are used to show the difference in income between
plans for these reasons: (1) The difference in net
return between two plans after the subtraction of
fixed costs is identical with the difference shown
in returns before subtracting fixed costs. This
difference remains the same because fixed costs
do not vary with farming plans. Hence, if plans
A and B have returns, as defined here, of $4,000
and $3,200, respectively, the difference is $800.
If fixed cost is $1,000, net profit will be $3,000 and
$2,200, the difference again being $800. (2) Fixed
costs differ between farmers, depending especially
on the amount of borrowed capital used. If $1,000
is borrowed at 6 percent, $60 must be added to
fixed cost; if $10,000 is borrowed, fixed cost is
increased $600.° An itemized list of fixed costs,

¢ See Bowlen, Bernard and Heady, Earl O. op. cit.

5 Wilfred Candler. A modified simplex solution for linear pro-
gramming with variable capital restrictions. Jour. Farm
Econ. 38:940-55. 1956.

6 A few additional computations were made to determine the
effect on farm plans if capital were borrowed at 7 percent
interest. The resulting plans are not shown since it was found
that, in all situations considered, the optimum plans were the
same with or without an interest charge on capital. The dif-
ference under the two alternatives is refected in the returns
alone. Also, providing that capital is available and that the
family is going to farm anyway, it is always profitable to
borrow capital at 7 percent interest and emplov the various
farm plans shown later. (To determine the net returns for
any one plan and farmer, an interest charge should be sub-
tracted to represent the amount of capital borrowed, and the
total fixed costs given in appendix table 1 should de deducted.)
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excluding interest charges, is given in appendix
table 1.

PRICES

The prices used for determining maximum profit
plans are given in appendix table 2. Historical
price relationships between commodities were used
to establish the projected prices used in this study.
The actual level of prices used for programming is
based on a corn price of $1.20 (net selling price
after paying trucking and other marketing costs)
per bushel, with other product prices adjusted ac-
cordingly to the long-run corn-product price re-
lationship. In other words, the prices used in this
study represent a long-term price ratio between
corn and the various products. The long-run rela-
tive period is 1935 to 1955 for beef cattle, 1951 to
1955 for seed and poultry products, and 1947 to
1955 for hogs. Prices used for dairy products and
supplement feeds are current prices in the area
being studied.

Although the general price level may fluctuate
from the level used here, the maximum profit
plans will have the same farm organization for
any price level, provided the price ratios explained
above remain the same. If, for example, hog prices
increase while corn price remains constant, the
optimum plans may be different than shown later.
Likewise a change in corn price while some prod-
uct prices remain unchanged may give different
optimum plans than the plans determined in this
study. When corn and other product prices deviate
simultaneously so the same price ratios are main-
tained, optimum farm plans are the same regard-
less of price level.

ENTERPRISES USED IN PROGRAMMING
AND RESOURCE RESTRICTIONS

The crop and livestock enterprises considered
in this study are those most commonly produced
in the area. Two levels of management or pro-
duction are used for the more predominant live-
stock enterprises such as dairy, hogs and poultry.
Since there is relatively more risk associated with
beef-feeding as compared with the livestock above,
only superior level of management is considered
for the beef enterprise. In other words, it is as-
sumed that cattle should be fed only if the oper-
ator has sufficient managerial proficiency. All
enterprises, crop and livestock, compete freely
for the use of resources, except poultry which
uses only housewife labor. The enterprises con-
sidered in the various programming situations are
explained below.

LivEsTocK ENTERPRISES

The input-output coefficients for livestock are
included in table 2. The figures in this table are
for the units indicated. In programming, only the
tenant’s share of the various inputs are included
in the input-output matrix. In other words, the
plans are made out to attain equation 1, where C
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is the matrix for the share of the net price or re-
turn per unit of activity realized by the tenant,
and X is the matrix of activity levels for the farm
as a whole. Thesprocess of maximizing f(X), or
profit, refers to tenant income only. Hence, feasible

(1) maximize £f(X) =C'X

programs are defined as in equation 2, where P is
the matrix of input-output coefficients represent-
ing the tenant’s share, X is the matrix of activity

(2) PX=—B

levels for the farm as a whole, and B is the matrix
of resource restrictions faced by the tenant (in-
cluding the resources which he owns and the ones
for which he has use privileges under the lease).
The procedure used is to partition P and X into
submatrices as in equations 3 and 4, where X, is
a matrix including all crops and livestock enter-
prises to be tried in alternative farm plans, and
P, is the matrix of input-output coefficients repre-

(3) PX=PEX +PX,—B

senting the tenant’s contribution. Hence, X,; at
the outset is a matrix of disposal activities, which
keeps unprofitable plans from being forced on the
tenant through the use of all his resources (i.e.,
he may wish to let some labor go unused in the
winter rather than to use it on some enterprise
which causes a loss). In this sense, P; then is an
identity matrix. The criterion for selecting enter-
prises to go into the plan is through computation
of a matrix 4, whose elements show the magnitude
of profit to be obtained by increasing the levels
in X, by one unit each. The matrix A is defined
as in equation 4, and as each plan is examined,

(4) A= C’,— C,P,'P,

indicates the amount of profit from increasing
g{nterprises in X, while sacrificing enterprises in

1

The coefficients included in P are regarded to be
single-valued. That is, only one value is assumed
for each coefficient, and no variability is expressed.
A more detailed and supplemental presentation of
basic data for each livestock enterprise considered
is given in appendix tables 3, 4, 5 and 6.

Dairy under average management: This enter-
prise includes an average dairy cow with annual
production of 6,000 pounds of milk and a produc-
tive life of 5 years. Annual replacement stock is
included in coefficients of feed, labor and capital.
The coefficients, on a per-cow basis, include one-
third of a calf, one-third of a yearling and one-
fourth of a 2-year-old. Returns are derived from
fluid milk sold on a Grade-B market, with cull
cows and vealers sold as beef. Input-output data
are handled on a “per-cow plus replacement” basis.
Production and total resource requirements for
this enterprise are included in appendix table 3.



TABLE 2. BASIC INPUT-OUTPUT DATA* FOR LIVESTOCK ENTERPRISES{ USED IN THIS STUDY.
Average management Superior management Average to superior
. management
Dairy Poultry Hog litters Dairy Poultry Hog litters Beef
= CoOwS ey = cows (per —————————| s Deferred
Ttem g (per hen) ;. 11 2:1 (per hen) 131 2:1 (per fed
=} cow ratio ratio c?w ratio ratio cow calves
plus " ; plus = . plus (per
replace- (per litter replace- (per litter ianla v head
ment) system) ment) system) replice )
Inputs:
Basic stock dol. 153.90 0.36 47.52 95.04 225.00 0.36 47.52 95.04 163.75 79.56
Equipment dol. 15.92 1.15 27.53 55.05 15.92 1.15 31.23 62.46 13.13 13.50
Misec. variable cost dol. 54.25 0.43 69.58 104.32 58.99 0.43 74.08 109 14.48 18.65 .
Commercial feed dol 9.01 1.73 72.93 107.52 20.55 1.89 86.15 127.18 1.28 11.13
Total capitali dol. 233.08 3.67 217.56 361.93 320.46 3.83 238.98 395.77 192.64 122.84
Corn equivalent bu. 44.71 1.63 249.99 368.85 66.05 1.66 202.87 301.19 6.68 53.70
Hay equivalent ton 6.48 —_ 0.72 1.44 6.84 — 0.70 1.39 5.47 3.45
Labor:
Dec.-Jan.-Feb. hr. 39.06 0.44 15.26 20.12 40.64 0.44 13.96 18.61 5.61 3.31
March-April hr. 25.42 0.38 13.32 21.82 26.45 0.38 12.10 20.11 3.80 0.45
May-June hr. 24.15 0.54 5.31 7.29 26.09 0.54 6.41 9.56 3.61 2.27
July-Aug. hr. 21.81 0.33 8.68 12.00 23.52 0.33 8.20 12.05 3.30 1.97
Sept.-Oct.-Nov. hr. 32.61 0.41 17.43 23.78 34.62 0.41 18.32 24.67 4.03 9.72
Outputs:
Meat dol. 53.49 0.72 495.28 739.93 53.49 0.72 572.14 863.42 87.29 237.39
Milk cwt. 60.00 — — — 94.30 — — — — —
Bggs doz. — 15.00 — — - 19.17 - — — —
Manure ton 11.40 0.02 6.90 10.30 11.40 0.02 7.50 11.30 4.42 2.50
Total dol. 216.45 4.91 495.28 739.93 309.60 6.07 572.14 863.42 87.29 237.39
Returns§ dol. 88.94 0.43 32.64 55.30 140.20 1.39 146.40 230.60 59.40 65.94
Tenant’s return** dol. 44.47 0.43 16.32 27.65 70.10 1.39 73.20 115.30 29.70 32.97

!
!

* Sources for these data are given in appendix tables 3, 4, 5 and 6.

T Only those livestock enterprises which eame into the farm plans are shown here.

I Total inputs include capital investment in basic stock and equip ment.

§ Return does not include capital investment for (1) equipment for all enterprises and (2) basic stock for dairy, hog and beef

CcOW enterprises.

** Tenant’s return based on a 50-50 livestock-share lease except for poultry enterprise which the tenant produces on his own.

Dairy under superior management: This enter-
prise includes cows with a higher production capa-
city than the one described above. Annual pro-
duction per cow is 9,500 pounds of milk, sold as
Grade-B milk. Annual replacements are the same
as for the average cow above. As indicated in
appendix table 3, the differences between the man-
agement levels, or production techniques, for
dairy enterprises under the two management levels
are reflected in milk production and feed and labor
requirements per cow. Actually, several levels of
production are possible for dairying or other enter-
prises. However, only two levels are considered in
this study.

Two-litter hog system under average manage-
ment (1:1 ratio): Under this system, two litters
of pigs are farrowed annually from each sow. A
spring litter is farrowed in April and marketed
in October; a fall litter is farrowed in October and
marketed the following April. Each sow is re-
placed by a gilt saved from the spring litter. From
each two litters (i.e., fall plus spring) an aver-
age of 13.46 pigs are weaned and 3,051 pounds of
pork are marketed. The input-output data for
this hog system combine the data for spring and
fall litters and are included in appendix table 4.
The requirements per hog for a two-litter system
are less than under the one-litter system ex-
plained later. This difference is due to the fact
that many of the items of equipment for spring
and fall litters are the same and each sow far-
rows twice annually under the two-litter system.

Two-litter hog system under superior manage-
ment (1:1 ratio): Under this system each sow
farrows in March and September. The respective
marketing months are September and March. An

average of 14.56 pigs are farrowed annually from
each sow; annual pork production is 3,352 pounds.
As under average management, one gilt is kept
from each spring litter to replace the sow. Basic
data for this system represent the same aggre-
gation process outlined under average manage-
ment.

The differences for the 1:1 ratio hog system
under the two management systems are reflected
in farrowing dates, death loss at farrowing time,
feed inputs per hundredweight of pork, labor re-
quirements and building space requirements.

Three-litter hog system under average man-
agement (2:1 ratio): This hog system requires
two sows for each three litters of pigs. Two sows
farrow in April; one sow is bred back and farrows
again in October. That is, for every fall litter
there are two spring litters. One gilt is kept from
each spring litter; hence two sows are marketed
annually for each three litters of pigs. From
each three litters an average of 20.24 pigs are
weaned, and total annual pork production is 4,575
pounds. For all hog systems used in this study,
the assumed market weight for fattening hogs
is 225 pounds. The marketing months for hogs in
this enterprise are October and April. Resource
requirements and output for the three-litter hog
system were determined by the same manner as
for the two-litter hog system above. The basic
ingilt—;l)utput data for hogs are included in appendix
table 4.

Three-litter hog system under superior man-
agement (2:1 ratio): Under superior manage-
ment, the three-litter hog system is similar to the
same system under average management given
above. The changes under superior management
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assume: All farrowing and marketing is done a
month earlier than under average management;
an average of 21.89 pigs are weaned for each three
litters of pigs; total annual pork production is
5,027 pounds; feed inputs per hundredweight of
pork are less than under average management ; and
building requirements are less under superior
management because of ability to cope with disease
hazards, etc.

One-litter hog system under average manage-
ment (0:1:0 ratio): The one litter under this
system is farrowed in June and marketed in De-
cember. An average of 6.78 pigs are weaned per
litter; total annual pork production is 1,524
pounds. The sow is replaced each year by a gilt
kept from the spring litter of the previous year.
The input-output data for this enterprise also are
given in appendix table 4. That is, the same input-
output data are used for spring pigs farrowed in,
say, March and April as for summer pigs farrowed
in May and June.

One-litter hog system under superior manage-
ment (0:1:0 ratio): This hog enterprise is the
same as under average management above, ex-
cept more efficient production is assumed. For
each summer litter under superior management,
an average of 7.33 pigs are weaned and total
annual pork production is 1,675 pounds. The hogs
are farrowed in May and marketed in November.
As compared with the same hog system under
average management, superior management in-
volves less feed inputs per hundredweight of pork
and less building space requirements per hog. The
basic data used for the hog system in this section
are the same as for spring pigs under superior
management given in appendix table 4.

Four-litler hog system under average manage-
ment (1:2:1 ratio): 1In this hog enterprise the
ratio of litters is one spring litter, two summer
litters and one fall litter. Three sows are required
for each four litters. One sow farrows in the
spring and again in the fall; the other two sows
farrow in the summer. Farrowing months are
April, June and October; the respective marketing
months are October, December and April. For
each four litters, an average of 27.02 pigs are
weaned and 6,099 pounds of pork are marketed
annually. Basic data for this hog system were
determined by the same methods as described
previously for other hog systems.

Four-litter hog system under superior manage-
ment (1:2:1 ratio): This enterprise is the same
as the latter hog enterprise, except for as-
sumptions explained previously under superior
management. An average of 29.22 pigs are weaned
from each four litters which produce 6,699 pounds
of pork annually. Farrowing months are March,
May and September. The hogs are marketed in
September, November and March.

Three-litter hog system under average man-
agement (1:1:1 ratio): The three-litter system
in this hog enterprise differs from the three-litter
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system discussed earlier. Under the current sys-
tem, there is an equal number of spring, summer
and fall litters; the previous three-litter system
assumed two spring litters for each fall litter.
Under the hog enterprise in this section, pigs are
farrowed in April, June and October. One sow
farrows one spring and one fall litter; a second
sow farrows only one summer litter. An average
of 20.24 pigs are weaned per each three litters.
Marketing months are October, December and
April. Annual pork production per three litters is
4,575 pounds. Data concerning inputs and outputs
are those for spring and fall pigs under average
management in appendix table 4.

Three-litter hog system under superior man-
agement (1:1:1 ratio): This hog enterprise in-
cludes more efficient production than the one just
discussed. An average of 21.89 pigs are weaned
per three litters. Feed requirements and other
basic data are those for spring and fall pigs under
superior management in appendix table 4. Far-
rowing months are March, May and September;
the respective marketing months are September,
November and March. Total annual pork pro-
duction per three litters is 5,027 pounds.

Poultry under average management: The
poultry enterprise is a farm laying flock, replaced
each year with sexed chicks. Annual output per
hen includes an average of 15 dozen eggs and 4.87
pounds of meat. Culling and mortality rates for
hens are 11 percent and 15 percent, respectively;
chick mortality rate is 10 percent. Resource re-
quirements for poultry are given in appendix
table 5. The poultry enterprise does not compete
with other enterprises for labor, since it is as-
sumed that the housewife takes care of this enter-
prise.

Poultry under superior management: Under
superior management, annual output per hen in-
cludes an average of 19.17 dozen eggs and 4.87
pounds of meat. Mortality rates are 10 percent
for chicks and 15 percent for hens; culling rates
are 11 percent of the total number of hens. Re-
source requirements are given in appendix table 5.
As under average management, this enterprise
is considered supplementary with respect to labor.

Beef cow-calf enterprise: The breeding stock
in this enterprise is replaced every 8 years with
heifer calves kept from the herd. With the ex-
ception of replacements, calves are sold in October
as good to choice feeder stock. The cow and calf
are pastured throughout the grazing season. On
the basis of a 90-percent calf crop, total annual
meat production per cow includes 137.5 pounds of
cull cow and 354.4 pounds of choice calf. Other
data are given in appendix table 6.

Deferred-fed calf enterprise: In this enter-
prise, good to choice feeder calves weighing about
400 pounds are purchased in October. They are
wintered on roughage and pastured from May to
August. Grain feeding begins after they are taken



off pasture and continues until marketing date in
late November. Assuming a 3-percent death loss,
average gain per head is 654 pounds. Input-output
data for this enterprise are given in appendix
table 6.

Crop ENTERPRISES

The crop rotations considered in this study are:
corn-oats-meadow (COM) ; corn-corn-oats-meadow
(CCOM) ; corn-oats-meadow-meadow (COMM) ;
corn-soybeans-oats-meadow (CSbOM) ; and corn-
corn-oats-meadow-meadow (CCOMM). For each
rotation, three levels of fertilization are con-
sidered: (1) a starter fertilizer on corn, (2) a
medium application of phosphorus and potash on
corn and small grains and (3) the same application
of commercial fertilizer as in the second level
plus 2 tons of barnyard manure per year per acre
of rotation. By combining the three fertilization
levels with each of the five rotations, there are
15 crop activities, or crop investment alternatives,
to choose from for the farm plan.

In the remainder of this study, a subscript fol-
lowing the rotation indicates the rate of fertili-
zation. That is, CCOM; is a corn-corn-oats-meadow
rotation with the first fertilization rate, whereas
CCOM, and CCOM; are, respectively, the same ro-
tation with second and third rates of fertilizer ap-
plication.

The fertilizer response and yield estimates given
in table 3 are adapted from the crop trials on the
Howard County Experimental Farm in Howard
County, Iowa. Some of the crop problems unique
to the area being studied are poor subsoil drain-

TABLE 3. FERTILIZER TREATMENTS AND ESTIMATED
YIELD RESPONSE FOR VARIOUS ROTATIONS
IN HOWARD COUNTY.*

Treatment and responsef
Third rate®*®

Rotation

First ratet Second rate$
(N, Pand K) (P and K) ¢ Xand
Corn 42.0 54.0 64.0
Oats 32.0 40.0 41.0
Meadow 1.5 2.4 2.6
Corn 42.0 54.0 65.0
Corn 37.0 45.0 49.0
Oats 31.0 42.0 43.0
Meadow 1.8 2.6 2.8
Corn 43.0 54.0 63.0
Oats 32.0 40.0 39.0
Meadow 1.6 2.5 2.6
Meadow 1.8 2.3 2.6
Corn 42.0 54.0 64.0
Soybeans 15.0 20.0 19.0
Oats 33.0 43.0 46.0
Meadow 1.9 2.6 2.8
Corn 43.0 54.0 65.0
Corn 39.0 49.0 51.0
Oats 35.0 43.0 46.0
Meadow 139 2.7 2.8
Meadow 1.9 2.3 2.6

*These data are based on rotation-fertility experiments from
1950-54 at the experimental farm in Howard County. Data
for yield response for other fertilizer treatments were not
available.

+Bushels per acre for grain and tons per acre for meadow.

180 1bs. of 5-20-20 per acre per year of rotation.

§150 1bs. of 0-20-20 per acre per year of rotation.

¢*150 1bs. of 0-20-20 and 2 tons of mixed barnyard manure, per
acre per year of rotation.

age and difficulty in controlling quackgrass. Some
field tiling has been done in the area to improve
drainage, but no data were available to make tiling
a consideration “in this study.

Since many farmers have difficulty in controlling
quackgrass, especially when a 2-year meadow ro-
tation is used, supplementary farm plans were
computed which did not include the rotations
COMM and CCOMM. In other words, the returns
for a farm plan containing a 2-year meadow ro-
tation may necessarily be lower if quackgrass
creates a serious problem. Hence, parallel plans
were computed for rotations which include only
1 year of meadow to determine optimum plans
where quackgrass is so serious that it excludes the
possibilities of some cropping systems.

The low (and in some cases negative) returns for
crop rotations given in appendix table 7 indicate
part of the problem farmers are subjected to on
the soil type studied. Because of drainage and
similar problems, yields are relatively low and
costs are high in relation to crop returns. Hence,
the farm plan is determined largely by the live-
stock system which most profitably utilizes the
forages and grains and allows a greater volume
of business from a given land area. This prob-
lem explains the predominance of livestock-share
leasing and, perhaps, the prevalence of dairying
in this area. The subsequent farm plans in this
study indicate the crop-livestock combinations
which maximize profit for each of the farm situ-
ations considered.

RESOURCE RESTRICTIONS

Every farm plan must be selected within the
framework of restricting or limiting resources.
On some farms, capital and labor are freely avail-
able, while land is the most limiting resource. In
this case the optimum plan more nearly becomes
the one which will maximize returns to the fixed
land area. On other farms, capital is highly
limiting and the optimum plan is one which maxi-
mizes returns on investment. Also, the fixed
family labor supply, particularly at seasons of
peak labor requirements, necessitates a plan which
maximizes returns to labor. However, on the ma-
jority of farms several resources are limitational
and require a plan which considers restrictions
accordingly.

Resource restrictions and the empirical nature
of the enterprises have been discussed in previous
sections. These data have been used in the linear
programming procedure to determine which farm
plan is most profitable under the various price and
resource situations of this study. Optimum plans
have been computed with maximum tenant profit
as the criterion. That is, for each enterprise, only
the tenant’s share of inputs and outputs differs
under livestock-share and crop-share leases.

The resource restrictions imposed on the plans
of this study are those indicated by the equations
below where a;; refers to the quantity of the i
resource required for the j* enterprise and X; re-
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fers to the amount of the j* enterprise produced.”
Where the relationship is indicated by =—, the
amount of the resource used must just equal the
original supply (i.e., owned, produced and pur-
chased) available.® In other words, none of the
resources (e.g., feed grain) will be left unused, but
will be sold if surplus. For programming, farms
are allowed to purchase grain and seasonal labor.
Where the relationship is indicated by =, the
amount of the resource used (e.g., family labor)
need not be as great as the supply originally avail-
able, although it can be as great.

a,; X; = 135 acres of cropland
a,; X; = 215 acres of cropland
n
(7) =2 a;; X; = 824 square feet of poultry space
=1

n
(8) = a;; X; =720 square feet of hog space

n
(9) = a,; X;= 1,680 square feet of barn space
=1

n
(10) = a;; X; = December, January, February
= family labor
n
(11) = a,;y X; = March, April family labor
j=
n
(12) = a;; X; = May, June family labor
j=
n
(13) = a;y X; = July, August family labor

n
(14) = a,; X; = September, October, November
j = family labor

n
(15) = a,; X, = total forage supply

n
(16) = a,; X, = total grain supply — 0 at outset
j=
n
(17) = a,; X; = hired labor = 0 at outset

7The sum of coefficients refers only to nondisposal activities.

Hence the equalities or inequalities (i.e., the relationships)
relate the resource restrictions only for requirements of com-
mercial enterprises that are considered in the plan.

8In the case of grain supply and hired labor, this equality is

accomplished by making aij positive for activities which use
resources (i.e.,, grain selling and livestock produc;ion), 'but
negative for activities which supply them (i. e., grain buying,
crop production and labor buying). In equation 15 aij values
are negative for crop activities but positive for livestock ac-
tivities.
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OPTIMUM PLAN OF FARM

The profit-maximizing or optimum farm plans
for various farm situations are presented in this
section. All plans are restricted to forage produced
on the farm. However, extra feed grain may be
purchased under the assumption that the purchase
price is 10 cents per bushel higher than the
net price (market price less transportation and
handling charges) at which farmers sell grain.
While the resource restrictions generally include
the land, buildings, labor and capital discussed in
previous sections, some plans are computed with
individual restrictions lifted to determine the ef-
fects of a particular limiting resource on farm
plans.

Since the farm plans are computed for average
price relationships, they are not designed to con-
form with price fluctuations of individual years.
The plans are looked upon as guideposts or bench-
marks for recommendations to farmers. The cir-
cumstances of the individual farm which differ
from those outlined must be recognized where de-
cisions or recommendations are to be made for a
particular family.

Farm Prans ror LIVESTOCK-SHARE LEASE WiITH
Livestock UNDER AVERAGE MANAGEMENT;
135 CULTIVATED ACRES

The farm plans presented in this section are
for the labor, land and building restrictions out-
lined earlier and a farm operator of average
managerial ability. The optimum plans were se-
lected from a set of alternative enterprises which
included: the five crop rotations (COM, CCOM,
COMM, CSbOM and CCOMM), each with three
possible levels of fertilization; dairy, hog and
poultry enterprises under average management;
and a beef cow-calf enterprise. The beef cow-calf
enterprise competes with dairy cows for barn
space. Other restrictions and assumptions are
those discussed previously.

Optimum plans are shown in table 4 for the farm
situations considered in this section. A visual in-
dication of the relative importance of enterprises
for different capital levels is shown in fig. 1. The
farm plans for the points (P; through P;) in fig. 1
are those indicated in table 4 by the same no-
tations. For example, the plan at P, in fig. 1 is
120 acres of CCOMM rotation and 20 dairy cows.
with the remainder of the land as undergrazed
pasture. Although separate plans exist for all
quantities of capital in fig. 1, each consecutive
plan labeled and correspondingly shown in table 4
is a plan representing a different amount of capi-
tal than the previous plan. For example, in fig. 1,
from zero to $3,956 of capital (with capital ex-
cluding investment in machinery), dairy cows and
a CCOMM rotation command use of resources
at the constant or linear rate indicated by the
slope of the two lines above the area for each. Be-
tween $3,956 of capital and $4,252 of capital (point
P,), income is increased, as the height of P, in-



TABLE 4. OPTIMUM

FARM PLANS FOR LIVESTOCK-SHARE LEASE WITH LIVESTOCK UNDER AVERAGE MANAGE-
MENT; 135 CULTIVATED ACRES.
Point on Operating Tenant Enterprises in el Corn surplus Idle lan.d.or
graph 1 capital* returnt the farm plan Limiting re::ources or deﬁcli)t underutilized
pasture
P $3,956 $1,273 114 acres CCOMMs Capital +2,424 bu. 15 A
6 acres CCOMM: Dairy building space
20 dairy cows Forage .
Manure
P2 $4,252 $1,339 76 acres CCOMMs Capital +3 020 bu. 0
21 acres CCOMM: Land
38 acres CCOMs Dairy building space
20 dairy cows Forage
Manure
Pa $4,451 $1,375 85 acres CCOMMs Capital +2,599 bu. 0
15 acres CCOMM: Land
35 acres CCOMs Dairy building space
20 dairy cows Forage
3 hog litters (2:1 ratio) Manure
Dec.-Jan.-Feb. labor
P $5,210 $1,489 131 acres CCOMMs; Capital +1,080 bu. 0
4 acres CCOMs Land
17 dairy cows Dairy building space
15 hog litters (2:1 ratio) Forage
5 beef cows Manure
Dec.-Jan.-Feb. labor
Ps $5,309 $1,601 135 acres CCOMM3; Capital +870 bu. 0
17 dairy cows Land
16 hog litters (2:1 ratio) Dairy building space
5 beef cows Forage
Dec.-Jan.-Feb. labor
Ps $6,043 $1,687 135 acres CCOMM3; Capital +545 bu. 0
17 dairy cows Land
16 hog litters (2:1 ratio) Dairy building space
5 beef cows Poultry building space
200 hens Forage
Dec.-Jan.-Feb. labor
P $6,286 $1,610 135 acres CCOMMs Land 0 0
16 dairy cows Dairy building space
21 hog litters (2:1 ratio) Poultr+ building space

6 beef cows
200 hens

Forage, feed grain
Dec.-Jan.-Feb. labor

*#*Operating capital does not include investment in machinery which would amount to $3,700 for used machinery and $9,982 for

new machinery.

iReturn before fixed costs and interest on borrowed capital are subtracted.
iP7 represents the amount of capital required for maximum returns with limiting resources indicated in column 5.

dicates, by adding some CCOM rotation at the
expense of CCOMM rotation; income from dairy-
ing and the number of dairy cows is held constant
at the P, level. The rate at which CCOM substi-
tutes for CCOMM is constant and is equal to a
quantity defined by the slope of the lines above

the CCOMM area and the CCOM area in fig. 1.
Between any two “corner” points on the lines in
fig. 1 the rate of substitution is different than be-
tween any other two “corner” points.

In the following discussion, all plans represent-
ing “corner” points on the returns line, as P,

3000
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Fig. 1. Optimum farm plans for @ Ps 7
livestock-share lease with live- 2 P4% Y
stock under average manage- A Py =
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through P; in fig. 1, are presented. As a result,
some plans are included which represent under-
utilization of the acreage specified. Those plans
which represent underuse of some land are not
considered as plans which a farmer would actually
use. A tenant farmer would be required to obtain
enough funds to cultivate the entire farm. All
plans representing “corner” points are included to
indicate the capital level at which the farm plan
changes because a resource other than capital be-
comes restricting. While tenant operators gener-
ally could not operate a farm with some acres
underused or idle, the plans which include under-
utilized or idle land are optimum for the amount
of capital represented. In other words, with this
small amount of funds, returns are greater by
applying them on fewer acres than by putting the
entire farm into unfertilized crops or into a low-
profit crop such as oats which uses little capital
per acre. However, for recommendations to farm-
ers, only those plans which represent cultivation
of the entire acreage should be considered feasible.

Total distance to the uppermost line, or the
points P;(i=1to 7), in fig. 1 represents the total
returns (on the vertical axis) associated with the
amount of capital indicated on the horizontal axis.
The returns contributed by each enterprise to the
optimum plan are indicated by the distance within
the shaded area for each enterprise. For example,
at P; in fig. 1 the total returns are made up of
dairying and crop returns and amount to $1,273.
Of this amount, $384 is credited to the rotation
enterprise and the remainder contributed by the
dairy enterprise. At P;, total returns include in-
come from crops, dairy cows, hogs, beef cows and
poultry in the amounts indicated by the length of
the portion of the vertical line within the area for
each enterprise. Likewise, for any quantity of
capital the returns from each enterprise in the
optimum plan are illustrated by the same manner
in fig. 1. (Plans are not restricted to discrete
points P; ....P;.) At the last point in fig. 1 (P),
and in subsequent figures, the OP; line becomes
parallel with the horizontal axis. The OP; line
becomes horizontal when further additions of
capital cannot cause the given noncapital resources
to be reallocated in a more profitable manner. In
other words, resources other than capital now re-
strict the program. Also, the amount of returns
from each enterprise remains constant beyond
point P;. Point P; represents maximum profits
from fixed resources other than capital; the
amount of capital ($6,286) used at this point de-
fines the magnitude where capital is unlimiting.

Under average management and with very
limited amounts of capital, dairy cows and a ro-
tation to provide adequate forage utilize resources
most efficiently. Below $3,956, sufficient acres of
a CCOMM rotation are grown to supply forage for
the livestock. The CCOMM rotation in combination
with dairy cows gives higher profits than a com-
bination of dairy cows with a different rotation.
The two levels of fertilization indicated in table
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1 have this meaning: All acres are fertilized at
the second level, and with 20 dairy cows there is
sufficient manure to fertilize 114 acres at the
third level.? .

Dairy cows have priority over hogs for invest-
ment of capital because of low crop yields, par-
ticularly grains, on the Cresco-Clyde type soils
which serve as a basis for this study. The re-
turn per dollar of investment in crops is lower
than for livestock. Because of soil conditions, poor
drainage and low grain yields but favorable hay
yields, maximum profits from land are attained
by investing first in high forage-consuming live-
stock such as dairy cows. For all capital levels,
the makeup of farm plans is influenced more by
livestock than by crops. Up to about $4,000 of
capital, the cropping system is determined by the
dairy enterprise alone. Above $4,000 of capital,
the cropping system is dependent on dairy cows
plus other livestock enterprises coming into the
farm plan. In all cases the selected rotation is one
Whiph supports the livestock in terms of hay or
grain.

In most soil areas of Iowa, crops have the in-
vestment priority at low levels of capital. On soils
such as Tama-Muscatine, Clarion-Webster, Mar-
shall and Sharpsburg, optimum farm plans call
for capital use in crops before livestock. Hence,
the first concern of the farm operator is optimum
investment in seed and fertilizer. Capital beyond
the amount required for crops can then be invested
profitably in livestock. This sequence in invest-
ment and farm planning is in contrast with the
order of this study; the optimum plans here call
first for consideration of the most profitable live-
stock, with crops adapted to feed needs.

Since building space limits the dairy herd to 20
head in plan P; (table 4), the next best invest-
ment comes from utilizing all land and diverting
some acres to a CCOM rotation. The resulting
plan, with $4,252 in capital, P, in fig. 1, supplies
sufficient forage for the dairy cows and gives
3,020 bushel of corn sold as cash grain. With this
amount of capital, funds cannot profitably be di-
verted to hogs since they do not utilize the favor-
able forage yields as advantageously as dairy
COWS.

As capital is increased from P, to Ps in fig. 1
(i.e., $4,252 to $4,451 in table 1), a 2:1 ratio hog
system comes into the plan. At P, labor during
December, January and February is used up.
Hence, expanding the farm plan beyond the capi-
tal level at P; requires a combination of enter-
prises that utilize labor more profitably than the
enterprises already in the plan.

The livestock system, giving maximum returns
to labor when capital is increased from P; to Py in
fig. 1, includes dairy and beef cows up to the
limitations of barn space and a 2:1 ratio hog
system. With this number of livestock, there is

? The reader is reminded here that the second and third rates
of fertilization include the same amounts of commercial fer-
tilizer. The two rates are distinguished by manure application
included in the third rate.



ample manure to fertilize all acres at the third
rate. To meet the forage requirements for the in-
creased number of livestock, all acres are included
in a CCOMM rotation.

Increases in capital, beyond point P;, bring the
poultry enterprise into the farm plan up to the
space limitations of the hen house. Poultry do
not come into the plan until capital is increased to
$6,043 because other enterprises give a higher re-
turn on funds. At this level of capital, however,
the most favorable investment opportunities are
exhausted in other livestock enterprises; poultry
then gives more return than other livestock. With
200 hens in the plan, 545 bushels of corn remain
and are more profitably marketed through hogs
than sold as cash grain when capital is available
for further hog investment. Hence, hogs are ex-
panded to 21 litters for the plan at point P; in
fig. 1. Point P; requires $6,286 capital. At this
point, capital is no longer limiting for the non-
capital restrictions used in this section. In other
words, additional capital will give the same plan
as for point P; when the amounts of building
space, labor and land are restrictive in the amounts
mentioned earlier.

As indicated earlier, the alternative of buying
corn was included for all plans, but closer inspec-
tion of the optimum plan for point P; where corn
is limiting shows that no corn was purchased.
Instead, the enterprises in the final plan are com-
bined to utilize the exact amounts of hay and
corn raised on the farm. The alternative of hiring
extra labor also was considered. However, the re-
turns to labor, and the fact that capital is highly
restricting for some situations, do not warrant
the hiring of extra labor at $1 per hour. Other
computations showed that the return on capital
for all plans in table 4 was greater than 7 percent.
Therefore, if capital is available for 7 percent in-
terest, the tenant could profitably borrow any
amount of the required capital to use any plan up
to point P; in fig. 1.

The graphical presentation in fig. 1 (of the
farm plans in table 4) indicates that dairying is
the most important enterprise from the stand-
point of profits, especially for low levels of capi-
tal (i.e., the portion of the area under the OP;
line in fig. 1, representing the contribution by
dairying, is larger than the portion contributed
by all other enterprises). Barn space restricts
the dairy herd to 20 head. Therefore, the optimum
plan includes hogs and poultry when capital is
increased beyond the amount required for 20 dairy
cows. Too, the plans for P, through P; include
five or six beef cows and a corresponding num-
ber of dairy cows to utilize all the barn space. The
difference in profits between (1) a plan including
20 dairy cows and (2) a plan with 17 dairy cows
and 5 beef cows, is very small. Because of little
difference in income, the farmer’s choice between
the two latter plans may depend on criteria other
than profits.

If barn space were available to expand the dairy
herd beyond 20 head, the optimum plans for high

capital levels would still include hogs. The reason
is that labor becomes limiting and hogs give a
higher return on labor than dairy cows. However,
the optimum plan is geared to utilize the com-
bination of all limiting resources most profitably,
rather than to give the highest return to any one
limiting resource. This “interaction effect” of the
limiting resources finally specifies the optimum
combination of enterprises in the farm plan.

Although fig. 1 shows the farm plan “make-up”
for capital levels ranging from zero to an unlimit-
ing amount, the rational farm plans fall within a
narrower capital range. Since most farmers pre-
fer to fully utilize all acres, the relevant farm
plans in fig. 1 would be between points P, and Py
(P, represents the minimum amount of capital at
which all acres are fully utilized). This interval
gives a capital range of $4,252 to $6,286. The en-
tire capital range is shown in fig. 1, and sub-
sequent figures throughout the text, to indicate
the basis of developing the farm plans which
would actually be used.

For the average manager operating under a live-
stock-share lease, dairying not only gives the high-
est portion of profits in the plan but also provides
plans with low risk and uncertainty.’® The income
stability associated with dairying permits the oper-
ator to continue farming even though total profits
are near a subsistence level. Plans with similar
profits but including enterprises with high in-
come variability may well put the farmer out of
business if prices are low for a few consecutive
vears. Of course, in other areas, a farm plan with
high income variability may give higher average
profits as compared with a plan with relatively
stable income. For this situation, the selection of
one plan over the other depends on the family’s
finances and their aversion to risk and uncertainty.

EFFECTS OF NOT USING 2-YEAR MEADOW ROTATIONS

The plans in the previous section included the
CCOMM rotation as the main cropping system.
Since quackgrass is not easily controlled in a ro-
tation with 2 years of meadow on Cresco-Clyde
soils, some plans were computed which do not in-
clude 2-year meadow rotations. Other assumptions
and restrictions for the resulting plans in this
section are identical with those for the plans in
the previous section.

Optimum farm plans omitting 2-year meadow
rotations and with livestock under average man-
agement are included in table 5. A graphical pre-
sentation of the returns and capital requirements
for the plans in table 5 is given in fig. 2. Again,
dairying is the first livestock enterprise coming
into the plan when limited amounts of capital are
used. However, when a 2-year meadow rotation is
not allowed to come into the plan, the forage sup-
ply limits the dairy herd to 14 cows. In either
case, with or without a crop restriction, dairying

0See Brown, William G. and Heady, Earl O. Economic insta-
bility and choices involving income and risk in livestock and

poultry production. Towa Agr. Exp. Sta. Res. Bul. 431. 1955.
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TABLE 5.

OPTIMUM FARM PLANS FOR LIVESTOCK-SHARE LEASE WHEN 2-YEAR MEADOW ROTATIONS ARE NOT
USED; LIVESTOCK UNDER AVERAGE MANAGEMENT; 135 CULTIVATED ACRES.

Idle land 0;

Point on Operating Tenant Enterprises in e S i % .« Corn surplus ¥ e
graph 2 capital* returnt the farm plan Limiting tesoul;(n S or deficit un(;;,::;;'r]‘z‘zpd
P $3,816 $1,106 54 acres CCOM: Land 43,729 bu. 0
81 acres CCOMs Forage
s 14 dalry cOWS w1 Manure S . | Ly B Bllian A o
P2 $4,796 $1,278 25 acres CCOM: Land +1,424 bu. 0
110 acres CCOMs Forage
13 dairy cows Manure
L2l e el e e e 5 el o -l 20 hog litters (1:1 ratio) Hog building space L Safeils - SN, S M
Ps $5,112 $1,318 21 acres CCOM: Land +944 bu. 0
114 acres CCOMs Forage
13 dairy cows Manure
24 hog litters (2:1 ratio) Hog building space — i £
Pk $5,849 $1,409 19 acres CCOM: Land +626 bu. 0
116 acres CCOMs Forage
13 dairy cows Manure

24 hog litters (2:1 ratio)
200 hens

Hog building space
Poultry building space

* Operating capital does not include investment in machinery which would amount to $3,700 for used machinery and $9,982 for

new machinery.

fReturn before fixed costs and interest on borrowed capital are subtracted.
iPs represents the amount of capital required for maximum returns with limiting resources indicated in column 5.

has the “first call” on investment, and the crops
selected become those which support livestock in
terms of hay or grain.

As capital is increased from P, to P, in fig. 2
(i.e., $3,816 to $4,796) the additional funds are
most profitably invested in a 1:1 ratio hog system
up to the limits of hog building space. Then,
further increases in capital (beyond point P.)
cause a switeh in hog systems because a 2:1 ratio
hog system allows a greater number of hogs, for
the same building space, than a 1:1 ratio hog
system.

The plan for P; in fig. 2 includes 13 dairy cows
and 24 hog litters; the respective restrictions for
these enterprises are forage and hog building
space. When dairying and hogs are restricted by
resource limitations other than capital, a poultry
enterprise comes into the farm plan because it
does not compete for the resources that limit
dairy cows and hogs. Also, because of relatively
lower returns to investment, poultry does not

enter the farm plan until capital becomes unlimit-
ing. The resulting plan (P4 in table 5) has the
same number of hogs and dairy cows as the plan
for P, plus 200 hens. Since the farm plans in
table 5 eliminate 2-year meadow rotations from
land use, more corn is marketed as cash grain
than in the plans of table 4 where about half the
acres are in meadow.

By comparing the plans in table 5 (fig. 2) with
the plans in table 4 (fig. 1), one can determine the
effects on farm organization and profit when land
use is specified to omit 2-year meadow rotations.
Returns are comparatively lower for all plans in
table 5 where 2-year meadow rotations are omitted
(i.e., only one-fourth of the acres are in meadow).
This difference in returns is because (1) a CCOM
rotation gives proportionally less forage and more
grain that a CCOMM rotation, (2) the assumption
is used that hay must be marketed through live-
stock and, hence, (3) the optimum livestock sys-
tem is one which consumes relatively more grain

2000r
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= P,
u'—J (2:RATIO) Fig. 2. Optimum farm plans for
k4 P, ’((m ' / livestock-share lease when 2-
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TABLE 6.

OPTIMUM FARM PLANS FOR LIVESTOCK-SHARE LEASE WITH LIVESTOCK UNDER AVERAGE MANAGE-
MENT; 215 CULTIVATED ACRES.

Tenant
returnt

Enterprises in

Operating
the farm plan

)
Plan capital*

A $6,000

$1,663 121 acres CCOMs3s
54 acres CSbOM-:
23 acres CCOMM:
17 dairy cows
6 beef cows
8 hog litters (2:1 ratio)

Idle land or
Limiting resources ('mnrx)' dzgg?tlus underutilized
- . pasture

Capital 17 A.
Dairy building space

Forage

May-June labor

Sept.-Oct.-Nov. labor

Manure

43,937 bu.

$1,994 140 acres CCOMs

21 acres CCOM:z

54 acres CCOMMs

11 dairy cows

15 beef cows

24 hog litters (2:1 ratio)
200 hens

13 $8,256%

Land +2,814 bu. 0
Dairy building space

Hog building space

Poultry building space

Forage

Manure

Sept.-Oct.-Nov. labor

*Operating capital does not include investment in machinery which would amount to $3,700 for used machinery and $9,982 for

new machinery.

iReturn before fixed costs and interest on borrowed capital are subtracted.
fAmount of capital required for maximum returns with limiting resources indicated in column 5.

and less forage (i.e., more hogs and fewer dairy
cows with a CCOM rotation and vice versa for a
CCOMM rotation). Since dairying shows more re-
turn than hogs, the plans including fewer dairy
cows are less profitable.

Figures 1 and 2 not only show differences in
total returns for parallel capital quantities but also
indicate the proportion of returns contributed by
each enterprise under the two situations. In both
situations, dairying renders more returns than
any other livestock enterprise in the optimum
plans. In fig. 2, crops appear more favorable from
an income standpoint than in fig. 1. This picture
of comparative crop returns is distorted somewhat
because all hay is marketed through livestock and
so credited. Hence, the relevant comparison of
returns between figs. 1 and 2 is the amounts of
total returns for parallel quantities of capital.

The manager’s choice between plans in table 4
and plans in table 5 depends partly on the quack-
grass problem on his farm and the measure of
quackgrass control credited to rotation or cropping
practices. If controlling quackgrass is a serious
problem, the farm manager may choose not to
use 2-year meadow rotations. On other farms,
cultivation may give adequate control even where
2-year meadow rotations are used. Although the
plans including 2-year meadow rotations show
more profit in this study, it is possible that profits
may be depressed in the long run where land use
is important in controlling quackgrass. Final se-
lection of one rotation versus another rotation de-
pends on the seriousness of the quackgrass prob-
lem on any particular farm and the farmer’s
choice and ability of control.

EFFECTS OF INCREASING FARM SIZE TO 215
CULTIVATED ACRES

The changes in farm plans and returns when
farm size is increased to 215 cultivated acres are
examined in this section. One of the questions
arising from the plans in table 4 is: How much
increase in return would the tenant realize if he
could expand farm size by, say, 80 acres (i.e., 135
cultivated acres to 215 cultivated acres) ? To an-
swer this question, the plans in table 6 were com-

puted for $6,000 capital and unlimiting capital.
Plan A in table 6 can be compared with plan P,
in table 4. Plan B in table 6 and plan P; in table 4
are comparable since both plans assume unlimit-
ing capital.

With $6,000 of capital and 215 acres of culti-
vated land, returns are maximized by having less
hogs and more cash grain, as compared with a
similar capital level with 135 acres of cultivated
land. The capital and labor restrictions in plan A
(table 6) determine the proportion of hogs and
amount of grain sold for cash. As in previous
plans, land use is dependent on the forage require-
ments of beef and dairy cows. Even though the
optimum plan (plan A, table 6) includes three
different rotations and 17 acres of underutilized
pasture, a farmer actually using the plan would
likely use only the CCOM rotation and fully
utilize all acres. Under both land situations (plan
A in table 6 and plan P; in table 4) the number
of dairy and beef cows remains the same. The
only change, as indicated above, is a shift to
higher grain rotations when more land is avail-
able to furnish forage for livestock. The difference
in returns between plan A in table 6 and plan P;
in table 4 is negligible.

When capital is unlimiting, the optimum plan
for 215 cultivated acres (plan B in table 6) gives
$1,994 in returns as compared with $1,610 from
the optimum plan for 135 cultivated acres (plan
P; in table 4). Of course, the former plan with
higher profits requires nearly $2,000 more capital
than the latter plan. If sufficient funds are not
available to fully utilize extra acres, the farm
operator may realize higher profits from a smaller
farm and optimum capital investment rather than
spreading his funds over many acres and getting
less returns on capital. The labor limitations, in
September, October and November, combined with
unlimiting capital specify more beef cows than
dairy cows in plan B. Also, the labor limitations
cause two crop rotations in the final plan. Even
though the CCOM rotation gives higher returns
per acre, the CCOMM rotation is included to pro-
vide sufficient forage for the livestock.

It should be remembered that the returns from
adding 80 acres refer to the same labor and
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building space as for 135 cultivated acres. With
livestock limited by labor and buildings, tenant
income is increased only by a small amount by
adding 80 acres of land. Expanding the plan in
this manner gives low returns from crops and
depends largely on livestock enterprises for in-
creased profit. If, however, building space, annual
expenses and labor were increased in proportion
to the increase in land, tenant income would in-
crease by the same proportion. Consequently,
addition of 80 acres then would increase income by
$954. In other words, with complementary quanti-
ties of labor, buildings and capital inputs, an in-
crease of land by 80 acres would increase income
by over 50 percent, rather than by the smaller
amount suggested when buildings and labor are
held constant at previous levels. The figures pre-
sented simply illustrate that cultivation of more
of this type of soil adds little to income, unless
labor and buildings also can be added to allow
more livestock to utilize the crops.

For all farm plans computed with livestock
under average management, the returns to capi-
tal are greater than 7 percent. Even though capi-
tal is available at 7 percent interest, the farm
operator may use other criteria for selecting his
farm plan. For example, the farmer’s preference
for one type of livestock and a specific rotation
may cause him to forego a few dollars in profits
to use a suitable farm plan. Or, the farmer’s
aversion to risk and uncertainty may be a deter-
mining factor in selecting his farm plan.

Additional computations, for all plans with live-
stock under average management, showed (1) re-
turns to labor are less than $1 per hour—that is,
when family labor restricts further expansion of
the farm plan, it does not pay to hire extra labor
at a wage rate of $1 per hour; and (2) returns to
feed grain do not warrant off-farm corn buying

TABLE T.

when the purchase price for corn bought off the
farm is 10 cents per bushel more than corn price
on the farm.

Farm PrLans rFor LIVESTOCK-SHARE LEASE WITH
Livestock UNDER SUPERIOR MANAGEMENT;
135 CULTIVATED ACRES

The optimum farm plans in this section were
computed from the alternative livestock enter-
prises with superior management and the five
alternative crop rotations as given in a previous
section. All resource restrictions are the same as
in the foregoing section, except that beef cows do
not compete with dairy cows for barn space. The
superior management techniques for livestock are
reflected in resource requirements (housing, feed
and labor) and output or production such as meat,
milk and eggs. The optimum farm plans with live-
stock under superior management are given in
table 7 and fig. 3. As before, the plans in table
T are for given points on the total returns curve
in fig. 3. Also, as mentioned previously, all
plans representing “corner” points are presented.
“Corner” points with small amounts of capital in-
cluding some underutilized land are not plans
which a tenant farmer could use. He would be
required, or would desire, to obtain capital to put
the entire farm into rotation. Hence, only plans
with no underutilized land are those which would
be employed. However “corner” point plans are
presented to illustrate the amounts of capital at
which plans do change and the nature of the plans
at these points.

With livestock under superior management (fig.
3 and table 7), both dairy cows and hogs come
into the plan when capital is very limifed. For
the same resource situation and average manage-

OPTIMUM FARM PLANS FOR LIVESTOCK-SHARE LEASE WITH LIVESTOCK UNDER SUPERIOR MANAGE-

MENT; 135 CULTIVATED ACRES.

Idle land or

Point on Operating Tenant Enterprises in S Corn surplus Al
graph 2  capital® returnt the farm plan Limiting resources or deficit underutilized
pasture
Pi $3,734 $1,637 81 acres CCOMs Capital 0 54 A.
7 dairy cows Hog building space
22 hog litters (1:1 ratio) Feed grain
Manure
Ps $5,090 $2,210 106 acres CCOMs Capital 0 29 A.
9 dairy cows Hog building space
30 hog litters (2:1 ratio) Feed grain
Manure
Ps $6,089 $2,687 29 acres CCOMzs Capital 0 0
106 acres CCOMMs Land
14 dairy cows Hog building space
30 hog litters (2:1 ratio) Feed grain
Manure
Py $6,937 $2,889 80 acres CCOMa Capital 0 0
55 acres CCOMMzs Land
13 dairy cows Hog building space
30 hog litters (2:1 ratio) Poultry building space
200 hens Feed grain
Manure
Pst $6,979 $2,904 106 acres CCOMzs Land +144 bu. 0

29 acres CCOMM;s

13 dairy cows

20 hog litters (2:1 ratio)
200 hens

Hog building space
Poultry building space
Sept.-Oct.-Nov. labor
Manure

Forage

*Operating capital does not include investment in machinery which would amount to $3,700 for used machinery and $9,982 1:(;

new machinery.

tReturn before fixed costs and interest on borrowed capital are subtracted.
3Ps represents the amount of capital required for maximum returns with limiting resources indicated in column 5.
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ment on livestock (fig. 1), dairying is the only
livestock in the farm plan. In fig. 3, the com-
bination of hogs and dairy cows for very limited
amounts of capital causes CCOM to be the most
profitable rotation. This crop selection results be-
cause of the low forage requirements for the live-
stock system at points P; and P.,. However, as
capital is increased beyond point P,, it pays to
expand the dairy enterprise which, in turn, re-
quires additional forage. For this reason, the
CCOMM rotation comes into the plan at points Ps,
P, and P;. At point P;, the optimum livestock
plan includes 14 dairy cows and 30 hog litters.
Instead of investing in a larger dairy enterprise
(hogs cannot be expanded since hog building
space is used up with 30 litters), returns are
maximized by adding a poultry flock to the farm
plan when capital is increased beyond $6,089.

The resources which finally limit the plan at
point P; are labor, building space and land. Hence,
the capital level ($6,979) for plan P; is equivalent
to unlimiting capital, since further increases in
capital (i.e., more than $6,979) will give the same
plan as at point Ps.

As in figs. 1 and 2, the relevant capital range in
fig. 3 would include those capital levels for farm
plans with land as a limiting resource. Hence,
according to the results in table 7, the superior
livestock manager requires a minimum of $6,089
and not more than $6,979 in capital to fully
utilize 135 cultivated acres.

The major difference between plans with live-
stock under average management (fig. 1 and table
4) and plans with livestock under superior manage-
ment (fig. 3 and table 7) is the portion of total
returns contributed by dairy cows and hogs. Under
average management, dairying provides at least
half the return for the farm plans throughout the

CAPITAL

capital range (i.e., from zero to unlimiting capi-
tal). On the other hand, with livestock under
superior management, hogs give more returns,
throughout the capital range, than any other
enterprise in the farm plan. However, dairying
is still a major enterprise in the plans under
superior management and gives nearly as much
return as hogs, when capital supply is $6,000 or
above.

Under both levels of management, hog systems
that include summer litters (i.e., litter ratios of
0:1:0, 1:1:1 and 1:2:1) never come into the farm
plan. The reason is that summer pigs are assumed
to be marketed in November and December; since
the seasonal hog price is usually lowest during
these months, the average price for summer-far-
rowed pigs does not warrant any of these systems.

For some farmers, there may be certain ad-
vantages in summer pigs that offset their rela-
tively lower market price. For example, the labor
distribution for the farm may be more favorable
when pigs are farrowed in May or June rather
than early spring or late fall. Too, some farmers
maintain that summer pigs give higher feed
efficiency because they can be turned out to utilize
part of the harvest loss during corn picking.
These and other factors apply to a specific farm
situation, and the individual operator must make
the final decisions as they pertain to his optimum
farm plan.

The cropping system for plans with livestock
under superior management is mainly a CCOM ro-
tation. When capital supply is around $6,000 (P,
in fig. 3), the “interaction effect” of resource use
causes a CCOMM rotation to be the dominant crop
enterprise. As capital approaches an unlimiting
amount (P; in fig. 3) labor becomes limiting, and
the plan giving maximum returns includes 106
acres of CCOM rotation and 29 acres of CCOMM
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rotation. This cropping system provides just
enough forage for the livestock system and gives
optimum utilization of the limiting resources.

At point P; in fig. 3, a labor buying activity was
included as an alternative for the labor restriction.
However, again the returns to labor did not permit
the hiring of extra labor at $1 per hour. This
result is parallel with the same condition for plans
under average management. In other words, under
both management levels, the plans restricted by
family labor cannot be profitably expanded by
hiring extra labor, if the wage rate is $1 per hour
and farm size is 135 cultivated acres.

EFFECTS OF INCREASING FARM SIZE TO 215
CULTIVATED ACRES

The farm plans in table 8 include the same re-
source conditions as the plans just discussed. The
only change considered in this section is an in-
crease in land size to 240 acres (215 cultivated
acres). Plans are computed for $6,000 capital and
unlimiting capital. Hence, these plans can be
compared with the plans in table 6 to show how
management affects income and farm organization
on a farm with 215 cultivated acres.

As mentioned at a previous point, the plans
shown examine income effects only when land is
increased; building space and labor are held con-
stant at the amount for 135 acres. If building
space and labor were increased in proportion to
land, income would also increase by approximately
this same proportion. In this case, land increased
by 80 acres and other limiting resources increased
by the same proportions, income would be in-
creased by $1,721. However, the plans in table &
have been computed with restricting resources,
other than land, held at the previous level. This
step was completed to see whether a tenant
farmer with limited labor and buildings, as they
exist on his present unit, could increase profits
by renting more of the same kind of land. Again
the results show that for the particular soil type,
income premium is in livestock investment to
utilize crops from the given acreage, rather than
investing in more crops that return relatively
little on the particular soil type. The idle acres
indicated under plan A in table 8 are presented to

illustrate this point, rather than to suggest that a
farmer would rent 80 more acres and leave it idle.
Or, stated another way, the underutilization figure
simply means that the opportunity to rent 80
more acres does not increase returns unless suf-
ficient capital is available to make added invest-
ment in livestock. Even when the plan is expanded
by increasing both acres and livestock, income in-
creases only a small amount because added crop-
land, with livestock restricted by labor and build-
ings, gives a high rate of diminishing returns.

Plan A in table 8 is essentially the same as plan
P; in table 7. There is some difference in the num-
ber of acres in each rotation and one less dairy
cow under plan A. Also, the capital level for P;
in table 7 is a few dollars higher than the capital
level for plan A in table 8. Conclusions from com-
paring the two plans are: (1) Land is not a
serious limitation for P; in table 7 and (2) with
about $6,000 capital, a larger farm, with labor and
building space remaining constant, does not give
materially greater profits. Or, under the assump-
tions and restrictions used in this study, the ten-
ant must use more than $6,000 to realize an in-
crease in profits from a farm larger than 160 acres.

When farm size is 135 cultivated acres, the
amount of capital used for maximum profits is
$6,979 (P; in table 7); by increasing farm size
to 215 cultivated acres, $9,243 of capital is re-
quired for maximum profits (plan B in table 8).'!
The profits from the two plans are $2,904 and
$3,475, respectively. In other words, an 80-acre
increase in farm size, with labor and buildings
restricted as mentioned earlier, increases returns
by $471 and requires $2,264 additional investment.
The difference in livestock enterprises for plan B
in table 8 and plan P; in table 7 explains part of
the change in returns and investment between the
two plans.

The larger acreage in plan B brings beef cows
into the plan and decreases the dairy enterprise
to eight cows because of building and labor re-
strictions. Too, all acres are utilized by the
CCOMM rotation. The reason for these changes
is that returns are higher when most of the crops
are marketed through livestock. Hence, less corn

1The reader is reminded that these figures do not include ma-
chinery investment. See earlier discussion.

TABLE 8. OPTIMUM FARM PLANS FOR LIVESTOCK-SHARE LEASE WITH LIVESTOCK UNDER SUPERIOR MANAGE-
MENT: 215 CULTIVATED ACRES.
Pl Operating Tenant Enterprises in P Fesouress Corn surplus Id(%e) la?'rll.orl
A capital*® returny the farm plan 5 BInes or deficit uncory L lisee
pasture
A $6,000 $2,567 75 acres CCOMs Capital 0 91 A
49 acres CCOMMs Hog building space
13 dairy cows Forage
30 hog litters (2:1 ratio) Manure
s N - Feed grain B
B $9,243% $3,475 170 acres CCOMM3a Land -+1,744 bu. 0

45 acres CCOMM:
8 dairy cows
29 beef cows
30 hog litters (2:1 ratio)
200 hens

Hog building space
Poultry building space
Forage

Manure

Sept.-Oct.-Nov. labor

*QOperating capital does not include investment in machinery which would amount to $3,700 for used machinery and $9,982 for

new machinery.

fReturn before fixed costs and interest on borrowed capital are subtracted.
fAmount of capital required for maximum returns with limiting resources indicated in column 5.
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TABLE 9. OPTIMUM FARM PLANS FOR COLLATERAL SITUATIONS WHICH INCLUDE BEEF FEEDING AND LABOR
BUYING: SUPERIOR MANAGEMENT AND UNLIMITING CAPITAL.*

i t11atd Operating Tenant Enterprises in s sas . e Corn  surplus Labor
Situation =, phia1+ returni the farm plan Limiting gesources or deficit hired
135 culti- $8,080 $3,044 135 acres CCOMMs3s Land —1,348 bu. 0
vated acres § dairy cows Sept.-Oct.-Nov. labor
land; beef 30 hog litters (2:1 ratio) Hog building space
feeding and 200 hens Poultry building space
labor buying 23 calves (deferred-fed) Forage =
215 culti-  $9,300 $3,481 172 acres CCOMMs Land 41,707 bu. 23 hrs. in
vated acres 43 acres CCOMMz: Hog building space Sept., Oct.,
land: labor 9 dairy cows Poultry building space Nov.
buying 28 beef cows March-April labor

30 hog litters (2:1 ratio) Forage

200 hens Manure
215 culti- $8,879 $3,5657 139 acres CCOMMz3 Land +431 bu. 0
vated acres 76 acres CCOMM: Hog building space
land; beef 30 hog litters (2:1 ratio) Poultry building space
feeding 17 beef cows Sept.-Oct.-Nov. labor

35 calves (deferred-fed) Forage

200 hens Manure
215 culti- $8,944 $3,695 138 acres CCOMMz3y Land 0 62 hrs. in
vated acres 77 acres CCOMM: Hog building space Sept., Oect.,
land; beef 30 hog litters (2:1 ratio) Poultry building space Nov.
feeding and 12 beef cows Feed grain
labor buying 43 calves (deferred-fed) KForage

200 hens Manure

*Unlimiting capital is used since labor buying and beef feeding did not enter the farm plan at capital levels of $6,000 or less.
fOperating capital does not include investment in machinery which would amount to $3,700 for used machinery and $9,982 for

new machinery.

fReturns before fixed costs and interest on borrowed capital are subtracted.

is sold as cash grain when a CCOMM rotation is
used (compared with CCOM), and beef cows pro-
vide the most profitable outlet for forage when
farm size is 215 cultivated acres, capital is not
limiting and building space and labor are highly
restrictive. It should be remembered, of course,
that grain yields are low and hay yields are rela-
tively high on the problem soil studied. Labor is
a resource restriction in plan B which specifies the
number of beef and dairy cows. If labor supplies
and building space were larger, the addition of 80
acres would provide a greater increment to in-
come.

Regardless of farm size, hogs and poultry are
included in the plans for unlimiting capital up to
the limits of building space. This condition is the
same whether livestock are under average manage-
ment or under superior management.

The differences between plan B in table 8 and
plan B in table 6 reflect differentials in average
and superior livestock management on a farm with
215 cultivated acres. With livestock under aver-
age management (plan B in table 6), it pays to
grow a higher grain rotation than when livestock
are under superior management (plan B in table
8). Consequently, more corn is marketed as cash
grain under average livestock management and
more dairy cows are kept as compared with the
plan with livestock under superior management.
Throughout all plans examined so far in this
study, dairying is an important enterprise in terms
of profits for the average livestock manager. Not
only does it rank high in profits, but the enter-
prise also gives a relatively steady income with
little variability in price. Under superior manage-
ment, dairying is still included in all farm plans;
but for maximum profits, fewer cows and more
hogs are kept as compared with plans under aver-
age management.

ADDITIONAL PLANS THAT INCLUDE LABOR HIRING
AND BEEF FEEDING

In all plans discussed previously, the beef feed-
ing enterprise, described in an earlier section, has
been omitted as an investment alternative. Be-
cause of higher risk and uncertainty associated
with beef feeding, as compared with the other
livestock enterprises considered in this study, the
deferred-fed calf enterprise is included under su-
perior management only.

Hiring extra labor is the other additional situ-
ation considered in this section. The only situ-
ation which warrants hired labor at $1 per hour
is when farm size is more than 135 cultivated
acres and livestock are produced under superior
management.

The plans in table 9 show the effect on farm
organization when beef feeding and labor buying
are considered. All plans in table 9 are computed
for unlimiting capital because (1) previous plans
under superior management show labor as a limit-
ing resource only when capital is unlimiting and
(2) other computations, not given here, showed
that the beef enterprise could not compete with
other livestock for resources until capital was
near an unlimiting amount.

The first plan in table 9 is for 135 cultivated
acres of land, beef feeding and labor buying. As
in previous plans, with high capital levels and
superior management, hogs and poultry are in-
cluded in the plan up to the limitations of build-
ing space. The remaining resources (i.e., after hog
and poultry requirements are satisfied) are most
profitably used by eight dairy cows and 23 de-
ferred-fed calves. The size of the latter two enter-
prises is determined by the optimum use of for-
age and labor; farm size restricts the amount of
forage produced and low returns to labor do not
permit hired labor to supplement the family labor
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supply. Feed grain is not a restriction in this
plan because returns to feed grain allow corn to
be purchased at 10 cents per bushel more than
corn price on the farm.

By comparing the first plan in table 9 with the
plan for P; in table 7, one can see the changes in
returns and capital requirements for the farm
plan when a beef feeding enterprise is kept on a
160-acre farm. When deferred-fed calves are in-
cluded in the plan, returns are increased $140.
However, capital requirements also are increased
about $1,100. Whether or not the farm operator
would choose a plan including beef feeding depends
on his capital situation and his risk preference for
the amounts of profit and risk involved.

The second plan in table 9 considers labor buy-
ing for a farm with 215 cultivated acres and live-
stock under superior management. The deferred-
fed calf enterprise is not considered in this plan.
Plan B in table 8 is the same farm situation as
for the second plan in table 9 except that the latter
situation includes labor buying. That is, given the
farm plan B in table 8, how much can returns be
increased by hiring extra labor?

A comparison of the latter two plans shows a
negligible difference in returns, capital require-
ments and enterprises between the two plans.
Hiring extra labor results in a very slight re-
organization of the farm plan and increases re-
turns only $6. Hence, labor is not a serious limi-
tation for plan B in table 8.

Now, by examining the third plan in table 9, one
can determine the changes in the farm plan when
a beef enterprise is added to the farm situation
used for plan B in table 8. The objective for com-
puting the third plan in table 9 is to make a com-
parison between a resource situation not including
beef feeding (plan B in table 8) and the same re-
source situation that includes beef feeding (third
plan in table 9). Some farmers may have a definite
preference for one plan over the other; but for
other farmers a comparison of the two plans may
help them decide which is optimum for them.

With 215 acres of cultivated land and unlimiting
capital, the optimum farm plan including deferred-
fed calves (third plan in table 9) gives $3,557 re-
turn; the optimum plan for the same amount of
resources, other than capital, but not including
deferred-fed calves (plan B in table 8) gives $3,475
return. Not only does the plan including calves
give slightly higher returns, but also it requires
about $364 less capital. When the beef feeding
enterprise comes into the plan, dairy cows are
forced out and only about half as many beef cows
are kept; however, the same amounts of hogs and
poultry are included in both plans. The reason for
deferred-fed calves replacing dairy cows is that
when sufficient capital is available, the added for-
age from a larger farm (215 cultivated acres) is
more profitably marketed through high-forage-
consuming livestock such as feeder calves. For
the third plan in table 9, the limiting resources
which finally specify the numbers of beef cows
and deferred-fed calves are forage and labor.
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Since labor restricts the plan just discussed, the
fourth plan in table 9 was computed to determine
the optimum farm plan when labor buying is con-
sidered in combination with a plan including de-
ferred-fed calves. The results for this resource
situation show that the optimum plan occurs when
62 hours of extra labor are hired during the fall
months. With this much hired labor, other re-
sources restrict further expansion of the plan.
The difference in returns between the third and
fourth plans in table 9 is very slight. Too, the kind
and amount of enterprises in each plan are nearly
identical. Final selection would depend on the
farm operator’s criteria in selecting between the
two plans.

The beef enterprise discussed in the plans for
this section affects returns most when farm size
is 215 cultivated acres. Beef are more important
on the larger farm because large quantities of
forage can be profitably utilized by high-forage-
consuming animals and because labor and build-
ing requirements are less. For all plans including
the beef enterprise, the change in capital require-
ments must be considered along with the return
increases. For example, when farm size is 135
cultivated acres, both capital requirements and
returns are increased; but, on a larger farm, capi-
tal requirements are decreased and returns are in-
creased when the optimum plan includes a beef
enterprise. The latter situation appears favorable
from a profit standpoint, but it does not account
for the risk and uncertainty associated with feed-
ing beef cattle. Again, the final selection of any
plan depends on the individual’s preferences and
capabilities.

Other considerations relating to feeding cattle
must be those unique to each farm or community.
Some farmers may occasionally purchase one or
two head of feeder stock at local sales or livestock
auctions and build their herds accordingly. Some
operators may realize returns from a beef enter-
prise greater than those shown in previous plans.
On the other hand, in years of low selling prices
and high costs, a beef enterprise will decrease
returns when included in the farm plan. The re-
turns from beef cattle shown in the data presented
assume that the entire herd is purchased and
marketed as a group, rather than by picking up a
few animals at a time.

Farm Prans ror Cropr-SHARE LeASe WiTH
LivesTock UNDER AVERAGE MANAGEMENT;
135 CULTIVATED ACRES

The optimum farm plans above are for a live-
stock-share lease. Although most of the leasing
systems for the soil area studied are livestock-
share, some plans also were computed for a crop-
share lease. Many variations of the two leasing
systems exist; however, the 50-50 livestock-share
used above and a 50-50 crop-share used for the
following plans are the common leasing systems
found in this area.



TABLE 10.

OPTIMUM FARM PLANS FOR CROP-SHARE LEASE WITH LIVESTOCK UNDER AVERAGE MANAGEMENT;

135 CULTIVATED ACRES.

Idle land or

Point on Operating Tenant Enterprises in I Corn surplus Pt 9
graph 4  capital* returnf the farm plan Limiting regources or deficit un‘%JE;;l{EXI,LZEG
P $5,468 $1,614 54 acres CCOM: =EAF Land 13,729 bu. 0
81 acres CCOMs Forage
e =i B L= 14 dairy cows Manure s el e omlbr SRR s
P2 $7,412 $1,899 25 acres CCOM:= Land —+1,424 bu. 0
110 acres CCOMzs Forage
13 dairy cows Manure
20 hog litters (1:1 ratio) Hog building space o : )
Pa $8,151 $1,990 23 acres CCOM: Land +1,106 bu. 0
112 acres CCOMs Forage
13 dairy cows Manure
20 hog litters (1:1 ratio) Hog building space
200 hens ~ Poultry building space B oy
Pat $8,783 $2,328 19 acres CCOM: Land +626 bu. 0
116 acres CCOMs Forage
13 dairy cows Manure

24 hog litters (2:1 ratio)
200 hens

Hog building space
Poultry building space

*Operating capital does not include investment in machinery which would amount to $3,700 for used machinery and $9,982 for

new machinery.

TReturns before fixed costs and interest on borrowed capital are subtracted.
iPs+ represents the amount of capital required for maximum returns with limiting resources indicated in column 5.

Under the crop-share lease, the tenant provides
all capital and other resources required for live-
stock production. The tenant pays $8 an acre cash
rent for meadow; all other resources are available
as under the plans above for a livestock-share
lease. Since the landlord’s profits are from crops
only, the rotations including 2 years of meadow
are omitted as cropping alternatives for the crop-
share plans. The alternative livestock enterprises
in this section are the same as for previous plans.

The plans in table 10 are optimum for the ten-
ant operating a 160-acre farm on a crop-share
lease, with livestock under average management.
Figure 4 shows the returns from different quanti-
ties of capital used for the plans in table 10. These
plans can be compared with the plans in table 4 to
show the leasing effects on farm planning when
livestock are produced under average management.
Should the tenant invest in the same amount of

3000
2000+
[%2]
g
Fig. 4. Optimum farm plans for =D
crop-share lease with livestock =
under average management; 135 ‘&"
cultivated acres.
1000}

livestock under the two leasing systems? Do the
increased capital requirements for livestock under
a crop-share lease (i.e., where the landlord does
not pay half the cost) cause a different pattern
of resource use?

The plan for P; in table 10 shows dairying as
the most profitable livestock investment for small
amounts of capital. The optimum cropping system
is a CCOM rotation. This rotation supplies enough
forage for 14 dairy cows when farm size is 135
cultivated acres. Hence, the major restriction for
plan P, is land, which in turn limits the amount
of forage.

By increasing capital, the farm plan is reorgan-
ized to include a 1:1 ratio hog system (plan P, in
table 10). With $7,412 capital, the hogs in the
plan use up all the building space. The forage re-
quired for 20 pig litters is obtained by decreasing
the dairy herd to 13 cows. Also, the amount of
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salvaged manure in plan P, is sufficient to fertilize
110 acres at the third rate. The increased crop
yvields from a higher fertilization rate explain how
forage requirements for hogs can be met by
omitting only one cow from the dairy herd. The
critical resource limitations in plan P, are land
and hog building space.

The next most profitable investment alternative,
when adding more capital to the farm plan (be-
yond P, in fig. 4), is poultry. Because the plans
for P; and P, in fig. 4 include corn marketed as
cash grain, the plan for P;, which includes poultry,
does not change the number of hogs and dairy
cows in the plan. Hog and dairy cow numbers are
not changed because the only resources for which
poultry competes with other livestock are feed
grain and capital. Hence, plan P; in table 10 in-
cludes the same livestock as plan P, plus 200 hens.
The new resource restriction for plan P; is poul-
try building space. The amount of corn sold as
cash grain is 1,106 bushels.

For an unlimiting amount of capital (plan P, in
table 10), the limiting resources in column 4 are
most profitably utilized by 13 dairy cows, 200 hens,
all land in a CCOM rotation and a 2:1 ratio hog
system. The change in the hog system from plan
P; to plan Py is caused by the restrictions of hog
building space. In other words, (1) a 1:1 ratio
hog system is most profitable when the capital
supply is low, (2) when hog building space limits
a 1:1 ratio hog system, the next most profitable
investment is poultry and (3) when poultry build-
ing space limits the size of the poultry flock,
additional capital is used by switching to a 2:1
ratio hog system which allows more hogs, for the
same building space, than the 1:1 ratio hog sys-
tem. In plan P,, the maximum amount of capital
required for maximum returns with the limiting
resources indicated in column 5 is $8,783.

Throughout the plans in table 10, CCOM is the
only rotation coming into the optimum plans.
According to the results in table 4, one would ex-
pect the CCOM rotation in the optimum plans
when the CCOMM rotation is not allowed to com-
pete for land use. However, a cropping alternative
of COM rotation gives more forage per acre of ro-
tation than CCOM rotation. Yet, the forage
limitations for the plans in table 10 do not war-
rant a rotation with as much meadow as COM.
This manner of rotation selection indicates, as
before, livestock as the major enterprises with a
cropping system adapted to the feed requirements
for the optimum livestock plan.

The proportion of returns contributed by crops
in fig. 4 and fig. 1 are somewhat different. Part
of the difference is explained by the kind of ro-
tation in each figure; but, the major difference
results because cash rent for meadow is subtracted
from crop returns in fig. 4. Cash rent is not paid
in the plans of fig. 1 since a 50-50 livestock-share
lease is used. Although other accounting pro-
cedures are possible, total returns are the same re-
gardless of which enterprise is charged for meadow
rent.
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With average livestock management and both
types of leasing, dairying is the only livestock
enterprise coming into the plan when small
amounts of capital are used. Returns from dairy
cows are greater than from other livestock for
all plans in fig. 4. This result is similar to the
plans in fig. 1 where livestock are under average
management but a livestock-share lease is used.

Under a crop-share lease, the capital outlay for
the tenant is greater than under a livestock-share
lease because the tenant furnishes all capital for
livestock. However, the tenant’s returns also are
greater under a crop-share lease. In fact, if the
tenant can acquire sufficient capital to use plan
P, in table 10, it gives higher average returns per
dollar than plan P; in table 4. Actually, the dif-
ference in average returns per dollar for the two
plans is negligible. For many tenants, the smaller
capital requirements under a livestock-share lease
may cause a preference for a livestock-share lease
over a crop-share lease, even though the latter
provides more potential income for the tenant.
Of course, in most cases the tenant must accept
the lease preferred by the landlord, and the
planning decisions for the tenant must be adapted
to the situation under which he operates.

If farm size were increased to 215 cultivated
acres for the plans in table 10, a greater amount
of capital would be necessary to maximize profits
with the resources available for these situations.
More acres would supply more forage. Additional
forage would allow the dairy cow enterprise to ex-
pand to the limits of barn space. Consequently,
the optimum plans for increasing amounts of capi-
tal would bring into the plan 20 dairy cows, hogs
and poultry in that order, as capital is increased
from the amount required for 20 dairy cows to the
amount required for maximum returns with the
limiting resources on the farm. If sufficient capi-
tal is available to utilize resources other than land,
a larger farm would increase the tenant’s returns
above those shown in table 10.

Farm Prans ror Crop-SHARE LeASse WITH
LivesTtock UNDER SUPERIOR MANAGEMENT;
135 CULTIVATED ACRES

In the section above, plans for a crop-share
lease with livestock under average management
were discussed. The same resource situations are
used for the plans in this section, the only change
being that livestock is under superior manage-
ment. The optimum farm plans for a farm of
135 cultivated acres with a crop-share lease and
livestock under superior management are given
in table 11 and fig. 5.

The livestock system coming into the farm plans
with livestock under superior management is
similar for both lease types. Plan P, in table 11
shows a 1:1 ratio hog system as the most profit-
able livestock for low amounts of capital. The
rotation in plan P, (table 11) is CCOM, and only
enough acres to provide feed grain for hogs are



TABLE 11.

OPTIMUM FARM PLANS FOR CROP-SHARE LEASE
135 CULTIVATED ACRES.

WITH LIVESTOCK UNDER SUPERIOR MANAGEMENT,;

Idle land r.)ri

Point on Operating Tenant Enterprises in o e Corn surplus riys
graph 5 capital* returnt the farm plan Limiting refources or deficit un(});rgl{ﬁlgzed
P1 $3,817 $1,750 29 acres CCOM-2 Hog building space 0 T 64 A.
42 acres CCOMs Feed grain
22 hog litters (1:1 ratio) Manure LG i A o
P2 $6,159 $2,845 81 acres CCOMs Hog building space 0 54 A.
22 hog litters (1:1 ratio) Feed grain
0 Jhe) 7 dairy cows S Manure =4 § =i M- . B
Ps $8,5676 $3,900 108 acres CCOMs Hog building space +35 bu. 27 A.
30 hog litters (2:1 ratio) Manure
- . 9 dairy cows Ly Forage el ieg, - Ml o
Py 39,886 $4.347 12 acres CCOM: Land +738 bu. 0
123 acres CCOMz Hog building space
30 hog litters (2:1 ratio) Manure
4L W L 12 dairy cows Forage -
Psi $10,658 $4,631 10 acres CCOM: Land +412 bu. 0
125 acres CCOMs Hog building space
30 hog litters (2:1 ratio) Manure

12 dairy cows
200 hens

Forage
Poultry building space

*Operating capital does not include investment in machinery which would amount to $3,700 for used machinery and $9,982 for

new machinery.

TReturn before fixed costs and interest on borrowed capital are subtracted.
{Ps represents the amount of capital required for maximum returns with limiting resources indicated in column 5.

included. Hog building space is the critical re-
source restriction for this plan.

The plan for P, in table 11 shows a combination
of 22 hog litters and 7 dairy cows. With this live-
stock combination, there is sufficient manure to
fertilize 81 acres at the third fertilization rate.
When more capital is added to the plan (i.e., more
than $6,159), a 2:1 ratio hog system is substituted
for the 1:1 ratio and two more dairy cows are in-
cluded. The resulting plan at P; includes 108
acres of CCOM rotation, and forage becomes a
limiting resource instead of feed grain. This plan
allows 27 acres of idle land or underutilized pasture
and 35 bushels of corn marketed as cash grain.

The farm organization is expanded to plan P
by fully utilizing all the land and increasing the
dairy herd to 12 head. For all plans in table 11,
hogs are included up to the limits of hog building
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Fig. 5. Optimum farm plans for a
crop-share lease with livestock w
under superior management; 135 ('3
cultivated acres.
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space. Since forage and hog building space are
limiting resources in plan Py, further increases in
dairy cows and hogs are not permitted. However,
738 bushels of corn are sold as cash grain and,
for this reason, poultry are added to the optimum
plan when capital is increased beyond the amount
required for plan P,. Plan P; gives maximum re-
turns for the limiting resources on the farm. This
plan includes 30 hog litters, 12 dairy cows, 200
hens and all acres in a CCOM rotation. (The only
relevant farm plans in table 11 may be P, and P;
since the plans using less capital than plan P, do
not fully utilize all cropland.) Plans P,, P, and P,
are shown as optimum plans because of the linear
assumptions used in the technical coefficients and
other reasons stated previously.

The capital requirements for crop-share plans
in table 11 are considerably higher than for plans
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n table 7 where a livestock-share lease is used.
The difference in leases is reflected in increases of
both capital requirements and returns when a
crop-share lease is used. The tenant’s optimum
plans are essentially the same for comparable
acres of land under both leasing systems.

If the tenant could provide more capital than
the amount used for plan P; in table 11, returns
could be increased by farming more acres or in-
cluding a beef feeding enterprise in his plan. The
relative return increases would be similar to previ-
ous plans which included beef feeding and a larger
farm size (with livestock under superior manage-
ment).

Labor is not a limiting resource for any of the
plans in tables 10 and 11 where a crop-share lease
is used. However, if farm size was increased or a
beef feeding enterprise was added, labor would
become limiting during the fall months.

CONCLUSIONS FOR SELECTING THE OpriMUM PLAN

The farm plans discussed in previous sections
are for one set of prices and resource situations
(other than capital). By varying the amounts of
resources or prices, many other optimum plans
could be computed. The farm plans given in this
study are to provide “benchmark” situations for
the soil area being studied. In figs. 1 through 5
optimum plans are not confined to the specific
plans given in parallel tables. The plans dis-
cussed are those plans where resource use speci-
fies a shift in farm planning as available capital
is increased. For example, in fig. 2 the increase
in capital from P; to P, represents a continous
and constant substitution from a 1:1 ratio hog
system to a 2:1 ratio hog system. In other words,
any point on the OP; (i=1ton) line represents
an optimum farm plan corresponding to the
amount of capital shown on the horizontal axis
and provides the return level shown on the verti-
cal axis.

COMPARISON OF INCOME FROM FARMING
WITH NONFARM EMPLOYMENT

The remainder of this study is devoted to a
comparison of farm income, from plans outlined
earlier, with wage returns from nonfarm employ-
ment in northeast Iowa. As mentioned earlier,
there are two types of information in providing
guidance to young farm families. One type of in-
formation relates to plans which will maximize in-
come for those families who wish to remain in
farming. The other type of information relates to
comparison of farming returns with income from
off-farm employment opportunities for young fami-
lies who still are undecided about the occupation
which they should follow.

Many income comparisons might be made. The
off-farm employment opportunity could include
many types of work or professional activity. It
could include employment at many locations in the
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country or proprietorship in other types of busi-
ness. Farm incomes used for comparison might
be those resulting from varying types of farm
organization, different amounts of assets, or capi-
tal, and varying tenure structures. Or numerous
managerial capacities may be reflected in farm
incomes. However, to keep the analysis manage-
able, farm incomes from optimum plans presented
previously are compared with the average income
from several types of manufacturing in the general
area under study.

In comparing the two sets of income, it should
be remembered that the farm returns are for a
tenant farmer and not an owner-operator. The
farm returns do not include a charge for interest
on any borrowed capital. Also, they represent the
optimum plans under the resource and price situ-
ations outlined earlier. Farmers who own more
assets would have greater incomes than those
shown ; farmers who do not use an optimum plan,
as is often the case, would have less income than
shown. Finally, neither the farm nor nonfarm in-
comes shown are those which a young farm family
would expect over their remaining life. The farm
family would expect to accumulate capital, produce
a greater volume and have more income. The urban
family might expect promotions which would pro-
vide progressing incomes. The figures shown are,
however, those which might be expected in the
near future.

Money income is not the only criterion people
use when choosing an occupation. Family prefer-
ences for farm and town living represent types
of nonmoney income which must be considered.
Items relating to living conditions which also are
important include recreation facilities, medical
services, schools, climate and nationality group.
Many families may maximize utility, or their
welfare, by living on a farm, even though their
money income might be lower than had they
chosen an urban occupation. For other families,
the merits of city living may outweigh the rural
advantages even if the former gives less money
income. However, there are always some farm
families “on the fence.” Farm profits may be less
than required to satisfy their goals. Yet, they
may have insufficient knowledge, and uncertainty
of employment elsewhere may be too great to allow
them to move from the farm. Hence, this section
is directed toward providing information helpful
to this group. It is designed to aid extension
personnel in giving answers to families in north-
eastern Iowa who seek advice on real income op-
portunities in farming as compared with city
living.

Average annual nonfarm wage rates for Iowa
are given in table 12. Figures are provided only
for major industries employing both skilled and
nonskilled workers. Other off-farm jobs exist;
some with returns higher than shown in table 12.
However, for the income comparisons in this
study, the average annual wage rate for all non-
agricultural industries in 1955 (i.e., $3,935) is
used as a basis for nonfarm income.



TABLE 12. ESTIMATED AVERAGE HOURS AND EARNINGS IN SELECTED INDUSTRIES IN IOWA,*

Industry Average weekly hours Average weekly earnings
1955 1954 1953 1952 1951 1955 1954 1953 1952 1951
Machinery (except electrical) 41.10 40.30 40.80 40.90 41.60 $82.45 $76.66 $75.62 $73.42 $72.54
Agricultural machinery 39.95 39.60 29.80 39.10 39.90 86.30 80.86 79.78 76.54 76.11
Construction 42.00 40.60 40.10 40.70 45.00 79.78 74.53 70.95 73.17 74.43
Food products 41.88 41.20 41.40 42.50 42.90 77.88 72.99 70.59 68.22 64.73
Meat products 41.31 40.30 40.30 41.90 42.90 81.41 74.84 71.32 70.41 67.77
All manufacturing 41.10 40.40 40.80 41.50 41.80 75.67 71.01 69.08 67.08 64.81
Annual income (all mfg.){ $3,934.84 $3,692.52 $3,592.16 $3,488.16 $3,370.12
*The lowa Employment Security Commission, Des Moines, lowa.

FAnnual income for all manufacturing includes the average income for all nonagricultural industries as reported by the lowa

Employment Commission.

Because of differences in cost of living, a com-
parison of farm income and average wage earn-
ings does not indicate differences in real income.
The farm family produces much of its own food,
and, for most tenants, housing is ‘“free.” Or, it
might be said that for the family with sufficient
capital to invest in farm equipment, housing does
not involve a cash outlay. In contrast, the urban
family must either invest in housing or pay rent.

To compensate for differences in cash outlay
or prices paid for items entering family expendi-
tures, an attempt is made to adjust farm incomes
and urban wage earnings to represent comparable
levels of real income. The adjusted incomes are
presented in table 13. Column 2 shows the capital
requirements (not including machinery) for farm
plans presented in the previous section. Columns

TABLE 13.
SOILS AND ADJUSTED WAGE

3 and 4 show total capital requirements (column
2 plus machinery investment figures from appen-
dix table 1) when machinery is purchased new or
second-hand. If the family had full equity in this
capital, it could be used for purchase of, or part
payment for, a house in town. Also, full or part
equity could be used for investment in stocks or
bonds, to provide income in addition to wage earn-
ings.

Column 5, in table 13, shows the maximum re-
turns (before fixed costs are subtracted) from
optimum plans for the farm situations as in-
dicated. The farm incomes in columns 6 and 7
have been adjusted, to be comparable to nonfarm
wage rates as follows: The income figures in
column 5 were adjusted by (1) subtracting the
fixed costs given in appendix table 1 and (2)

CAPITAL REQUIREMENTS AND ADJUSTED INCOMES FOR VARIOUS FARM SITUATIONS ON CRESCO-CLYDE
INCOME FOR

NONFARM EMPLOYMENT.

‘ Adjusted real

Capital requirements Maximum Adjusted real income from
returns s nonfarm em-
; ) before Tazis incomest ployment—1955§
Farm situations i . l ﬁxegr%osts ‘ TReTainE Tncluding
‘Without new#* usedt subtracted | With new With used 40% :;g;{:ls 40?; g:})li]{;ls
machinery | machinery | machinery machinery machinery figs. in figs. in
col. 3 col. 4
(1) ‘ (2) (3) \ (4) | (5) (6) (1) (8) (9)
1. Livestock-share lease $6,286 $16,268 $9,986 $1,610 $ 868 1,011 $3,686 $3,434
with livestock under
average management;
135 cultivated acres
2. Livestock-share lease $8,256 $18,238 $11,956 $1,994 $1,252 $1,495 $3,765 $3,513
with livestock under
average management;
215 cultivated acres
3. Crop-share lease with $8,783 $18,765 $12,483 $2,328 $1,586 $1,829 $3,786 $3,534
livestock under aver-
age management;
135 cultivated acres
4. Livestock-share lease $6,979 $16,961 $10,679 $2,904 $2,162 $2,405 $3,713 $3,462
with livestock under
superior management;
135 cultivated acres
5. Livestock-share lease $9,243 $19,225 $12,943 $3,475 $2,733 $2,976 $3,804 $3,653
with livestock under
superior management;
215 cultivated acres
6. Crop-share lease with $10,658 $20,640 $14,358 $4,631 $3,889 $4,132 $3,861 $3,600

livestock under
superior management;
135 cultivated acres

*Capital requirements in col. 2 plus $9,982 investment for new machinery.
tCapital requirements in col. 2 plus $3,700 investment for used machinery.

tMaximum returns in col. 5 minus $1,007 fixed costs under new machinery and $764 fixed costs under used machinery.

The re-

sulting figures were increased by 10 percent of total cash living expense ($2,651) for Towa farm families (appendix table 8),
to adjust for a 10-percent decrease in cost of living on the farm.

§Average annual income from all manufacturing in 1955 (table 12) plus 4 percent returns on the capital figures shown in
columns 3 and 4, minus $900 per annum housing costs.
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adding 10 percent of the average farm family
living expenditures for 1955 (see appendix table
8). The latter step is taken to account for the
proportion of food produced by the farm family
and to account for lower prices paid on some pur-
chases for living expense. For example, items
such as fuel, furniture, clothing, education, etc.,
are expected to cost more at the urban level than
on the farm. This difference in costs is due to
quality as well as prices. The 10-percent adjust-
ment for living expenditures (i.e., the estimate
that the items entering family expenditures cost
10 percent more in town than on the farm) is
based on numerous studies.!?

However, in addition to adjusting farm incomes,
urban incomes also must be adjusted to account
for housing costs and income from capital invest-
ments.

The adjusted real income figures from nonfarm
employment (table 13, columns 8 and 9) are ob-
tained by taking the annual average wage rate
in 1955 (i.e., $3,935), adding a 4-percent return
from the corresponding capital figures shown in
columns 3 and 4, and subtracting $900 per annum
housing costs. The resulting figures represent re-
turns from labor and capital investment for non-
farm employment.

Housing costs and investment abilities vary
with location and families; consequently, the real
urban incomes shown in columns & and 9 will vary
accordingly. Some families may realize more than
4 percent return on their capital investments.
On the other hand, if a family pays 6 percent in-
terest to borrow the capital amounts shown in
columns 3 and 4, their potential urban income
would include wage returns only. Too, if housing
is owned instead of rented, payments may be
greater than $900 per year; other families may
pay less than $900 for housing. However, since
this study focuses on benchmark situations, only
the real income figures in columns 8 and 9 are
used for urban living.

As table 13 shows (columns 6, 7 and 8), in-
come from farming is considerably less than in-
come from off-farm wage earnings, through situ-
ation 3 with $12,483 total capital (or $18,765 if
new machinery is figured) and average manage-
ment. In other words, real income is clearly lower
from farming than from off-farm employment for
the beginning tenant family with average mana-
gerial abilities operating on a 160-acre farm. If the
family’s main goal is rapid capital accumulation,
with a larger farm enterprise at a later time,

2See: Koffsky, Nathan. Farm and urban purchasing power.
Studies in Income and Wealth. National Bureau of Econ. Res.,
New York. 1949. Vol. 1I:153-78. By increasing net farm
income by this amount, and subtracting fixed costs of farm-
ing which were not deducted in the previous section, the re-
sulting figure can be more nearly compared with urban in-

come, with the two figures being expressive of real income:

opportunities. Although variation in living expenditures ex-
ist, the objective of this study is to provide ‘“benchmark’
comparisons of real income in town and on the farm. Some
farm families may require more than 10 percent of their liv-
ing expenditures to give a comparable level of living in town;
other families may require less. The major items of goods
and services in the family budget which account for the dif-
gerer;tial in living costs between farm and city are food and
ousing.
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this goal might be attained through off-farm em-
ployment at the outset. With superior manage-
ment, 215 cultivated acres and $12,943 (using
second-hand machinery) under situation 5, real in-
come from farming still is less than real income
for 1955 nonfarm wage rates in Iowa. Not until
farm situation 6 does real income from farming
push above the nonfarm wage rate. The latter
gituation supposes superior management, a crop-
share lease and $20,640 in capital, if new ma-
chinery is used.

Given the assumptions used in adjusting the
income figures in table 13, the family of the aver-
age manager, operating as a beginning tenant unit,
will have greater real income by choosing an urban
occupation. The family of the superior manager
also is financially better off in nonfarm employ-
ment unless operating under a crop-share lease
or on a sufficiently large farm (i.e., farms with
more cultivated acres than the ones used in this
study). (For the established farmer who owns
his land, the real farm income figures would be
different than shown in table 13.)

In previous sections of this study, it was shown
that farm returns vary according to managerial
ability, amounts of available resources, types of
leases, ete. Wage income also will vary depend-
ing on the individual position available and busi-
ness possibilities in towns or cities. In some areas
of the state, farmers have opportunity for part-
time jobs in town and can increase their real in-
comes accordingly.

The availability of nonfarm jobs is, of course,
important to the family weighing the alternatives
of farming with nonfarm employment. Since Iowa
is primarily an agricultural state, permanent non-
farm employment is sometimes scarce. The cur-
rent situation in the northeastern quarter of Towa
is not very optimistic for any large numbers of
farm families who might seek employment in town.
Employment offices give little if any encourage-
ment, in terms of permanent local employment, for
families who wish to quit farming and move to
town.’®> On the other hand, there are instances
where farmers have been placed in positions with
wage rates of $400 to $500 per month (urban wage
income shown in table 12 is less than $350 per
month). Too, some families are reported to have
quit farming to accept nonfarm employment in
other localities in the nation. This opportunity
will undoubtedly grow in importance as national
economic development continues. Also, it is not
impossible that economic growth within various
parts of Towa might be accentuated in a full em-
ployment economy.

Security in nonskilled off-farm employment is
questioned by many farm families. Whether or
not nonfarm employment of the future will carry
more security than tenant farming will depend
upon fiscal policies and the extent to which busi-
ness cycles can be prevented in the future. Em-
ployment offices in the area of study indicate that

13Private communication with employment offices in northeast-
ern Iowa.



demand for seasonal employment is much greater
than demand for permanent employment. Also,
for permanent jobs, there are frequent layoffs
and, until the worker has attained sufficient ten-
ure on any one job, certainty of steady employ-
ment does not exist.

The final decision with respect to type of em-
ployment, and consequent pattern of living, must
be made by the family concerned. Intangibles

other than money income may hold families in
farming, even where real income is less than for
nonfarm opportunities. When real income is be-
low subsistencé levels, the family is forced to
move regardless of intangibles associated with
present occupations. However, decisions can be
improved if families are furnished with relevant
information on farm and nonfarm income oppor-
tunities.

85



APPENDIX

The basic data used in programming the farm
situations for this study are given in the tables
below. In some instances, data were not available
for specific inputs or outputs. For example, the

APPENDIX TABLE 1. ESTIMATED FIXED COSTS FOR

TENANT.
Estimated Annual
(dV;lallue‘ life depreciation
Farm machinery ollars) (years) i (dollars) '
New Used |New Used New Used

Tractor, 2-plow 2,642 1,000 12 5 220.17 200.00
Plow, 2-bottom "y

14-inch 235 150 17 12 13.82 12.50
Disk, 15-ft. single 200 125 20 14 10.00 8.93
Drag harrow, 24-ft.. 165 50 15 7 11.00 T.14
Seeder, endgate 80 35 12 7 6.67 5.00
Corn planter, 2-row 350 175 15 9 23.33 19.44
Cultivator, 2-row 3356 175 12 8 27.92 21.88
Corn picker, 1-row

pull 860 400 12 6 71.67 66.67
Manure spreader 525 100 10 4 52.50 25.00
Mower, T7-ft. 320 125 12 6 26.67 20.83
Side rake 360 75 12 5 30.00 15.00
2 flare box wagons 500 300 20 12 25.00 25.00
Hammer mill 160 90 12 8 13.33 11.25
Small tools 100 100 10 10 10.00 10.00
Pickup truck 1,800 800 10 5 180.00 160.00
Combine, 6-ft. 1,350 700 10 T 135.00 100.00

Total 9,982 3,700 857.08 708.64
Total personal property taxes and

insurance for tenant

(1.5% X total value) 149.73 55.50
Estimated total fixed costs 1,006.81 764.14

APPENDIX TABLE 2. AVERAGE ADJUSTED PRODUCT
PRICES ASSUMED FOR THIS STUDY.*

: Purchase Selling
Item Unit price price
(dollars) (dollars)
Seed and fertilizer:
Corn bu. 12.00 —
Soybeans bu. 4.63 -
Oats bu. 0.90 E—
Mixed grass acre 6.42 ——
Nitrogen (N) 1b. 0.15 —_
Phosphate (P20s) 1b. 0.10 —
Potash (K20) 1b. 0.05 e
Feed and grain:
Corn bu. 1.30 1.20
Oats bu. o 0.63
Soybeans bu. _ 2.20
Cattle supplement cwt. 4.42 —
Hog supplement cwt. 5.30 ——
Poultry laying mash cwt. 4,12 _
Livestock and livestock products:
Deferred-fed steer calf cwt. 19.79 22.48
Beef cow head 144.27
Medium dairy cow head 153.90 —
Superior dairy cow head 225.00 —
Cull cow cwt. —_— 12.47
Veal calf cwt.  — 18.54
Dairy heifer (2-yr.-old) cwt. _ 16.03
Medium yearling cwt. —— 15.42
Breeding sow cwt. 15.84 14.61
March market hogs cwt. == 16.88
April market hogs cwt. — 16.53
Sept. market hres cwt. _— 18.00
Oct. market hogs cwt. 16.41
Nov. market hogs cwt. —— 16.66
Dec. market hogs cwt. — 15.00
Sexed chicks (laying breed) each 0.30 —
Cull hens 1b. — 0.14
Cockerels 1b. —— 0.22
Eggs doz. o 0.28
Grade B milk cwt. e 2.72

*Based on past price relationships and adjusted to a net selling
price of $1.20 per bu. for corn.
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amount of manure salvaged from livestock is a
conservative estimate based on the judgment of
persons familiar with livestock farming.

The value of new machinery listed in appendix
table 1 is dealers’ current list price. Although
most young farmers are equipped with used ma-
chinery, the straight line depreciation method
gives the same fixed costs regardless of machine
age. The only item in fixed costs that varies with
age of machinery is the property taxes and insur-
ance. New value of machinery varies also among
different makes of machinery. Hence, total fixed
costs may vary among farmers with the same
amount of machinery but with different makes of
machinery.

The average adjusted prices used in this study
are given in appendix table 2. To determine the
average adjusted price for a product, the aver-
age price of the product during its price cycle
period was divided by the average price for corn

APPENDIX TABLE 3. BASIC INPUT-OUTPUT DATA FOR
THE DAIRY ENTERPRISE ON A COW BASIS
(INCLUDING REPLACEMENTS).

Milking herd
Production and resource
requirements per head

Average Superior
management management
Pounds of feed
Corn equivalent 2,504.00* 3,698.901
Supplement 175.00* 436.00%
Hay equivalent 12,956.00% 13,672.00%
Labor (hrs.) 124.00 129.00
Building (sq. ft.) 84.00 84.00
Production (1bs.)
Milk 6,000.00% 9,429.70%
Cull cow § 268.46 268.46
2-year-old§ 74.00 74.00
Yearling§ 5.23 5.23
Veal§ 39.60 39.60
Manure** 22,800.00 22,800.00
Capital expense (dollars){¥
Use of equipment 0.88 0.88
Taxes and insurance on cows 0.95 0.95
Breeding fees 6.00 6.00
Commercial feed 9.01 20.53
Haying expense 23.94 28.03
Power 4.12 4.717
Miscellaneous 18.36 18.36
Total annual cash expense 63.26 79.52
Capital investmentif
Cows 153.90 225.00
Equipment 15.92 15.92
Total capital investment 169.82 240.92

*UU. 8. Dept. Agr., Bureau of Agr. Econ. Rations fed to milk
cows (data for Towa 1948-52). The total concentrates fed
for the state was adjusted by the amount of milk production
per cow assumed for Howard County.

tFarm labor and farm cost 1953. Minnesota Report No. 217.
September 1954.

flowa Crop and Livestock Reporting Service.

§The mortality of calves in the Iowa State College dairy herd.
Proc. Amer. Soc. Anim. Prod. 1936. A 29-year average of cull-
ing and mortality rates.

**Manure production is a judgment estimate of salvaged ma-
nure based on total annual manure production for dairy cows
in: Morrison, F. G. Feeds and feeding. 21st ed. The Mor-
rison Publishing Company, Ithaca, N. Y. 1951

ftAdapted from Iowa Tech. Bul. 390. September 1952, Iowa
State College: and Farm labor and farm cost, 1953. Minne-
sota Report No. 217. 1954.
$tAdapted from Iowa Tech. Bul. 390.
1955 price level.

1952, and adjusted to



APPENDIX TABLE 4.

BASIC INPUT-OUTPUT DATA FOR HOG FEEDING SYSTEMS USED IN THIS STUDY.*

Production and

Spring pigs

Fall pigs

resource requirements

Average mgt. Superior mgt. 4 Average mgt. Superior mgt.
Lbs. of feed per 100 1bs.7
Corn equivalfent = 436.89 322.78 480.58 355.06
Protein supplement 43.90 46.00 47.30 51.00
Hay equivalent 94.30 83.30
Labor per litter (hrs.)i 26.00 26.00 33.00 33.00
Capital invest t per cwt. (§)
éms e ’ 3.12 2.84 3.16 2.88
Equipment 1.49 1.§9 19} 1.62
Total capital investment 4.61 4.73 4.77 4.50
Annual cash expense per cwt. (§)8§ ) _
Protein supplement 2.28 2.44 2.51 2.90
Power 0.65 0.65 0.65 0.65
Use of equipment 0.67 0.67 0.67 0.67
Miscellaneous 0.99 0.96 1.04 1.01
Boar service 0.13 0.09 0.13 0.09
Total annual cash expense 4,72 4.81 5.00 5.12
No. pigs weaned per litter*#* 6.78 7:33 6.68 7.23
No. pigs sold per litter 5.44 6.11 5.35 6.01
Total production (1bs.) )
Maricet hogs R 1,223.75 1,374.75 1,202.85 1,352.25
Sow : 300.00 300.00 300.00 300.00
Total annual production 1,623.78 1,67%.75 1,502.85 1,652.25
Building space (sq. ft. per hog) 6.00 _6.00 10.00 8.00
Manure (1bs. salvaged per cwt. of hogs) it ~ 350.00 350.00 450.00 450.00

#*The data for “litter systems” used in this study were determined bv combining the data in this table and deleting items in part,

such as equipment where one purchase will suffice for a 2-litter system.

as for spring litters.

Data for summer litters were assumed to be the same

+Minnesota Reports 206, 214 and 215. 1953-54. University of Minnesota. Adjusted 5-year average (1947-51) of farm business
records in southwestern Minnesota based on percent fall pigs and spring pigs as reported by Towa Crop Reporting Service.
iHeady, E. O. and Olson, R. O. Substitution relationships, resource requirements and income variability in the utilization of for-

age crops. lowa Agr. Exp. Sta. Res. Bul. 390. 1952.

§Adapted from detail cost report for central Illinois 1952, 1953.

**Towa Crop Reporting Service.

AE 2969. Dept. Agr. Econ. University of Illinois.

+¥Manure production is a judgment estimate of salvaged manure based on total annual manure production for hogs in: Morrison,
F. . Feeds and feeding. 21st edition. The Morrison Publishing Company, [thaca, New York, 1951,

during the same period; then, the resulting ratio
was multiplied by $1.20, the net selling price of
corn after deducting hauling and handling charges.
This method maintains the historical average
price ratios between all products. The length of
price cycle periods used in determining ratios for
the various products is not the same for all prod-
ucts. For example, the hog price cycle is about
7 years, but the price cycle for beef is about 20
years. Following is an illustration of computing
the average adjusted price for hogs.

Average adjusted Average hog price 1948 to 1955
price of hogs = - —
Average corn price 1948 to 1955

X $1.20

Basic data for the livestock enterprises are given
in appendix tables 3, 4, 5 and 6; crop data are
given in appendix table 7. Although many sources
and variations of data exist, the data given in the
following tables are believed to be the most repre-
sentative estimates for the soil area under con-
sideration.

Appendix table 8 gives Iowa farm family liv-
ing expenditures by years. Although the figures
in this table may be somewhat higher than one
would expect for the average of Iowa farm
families, these figures are used only as a guide
for making farm and nonfarm income compari-
sons.

APPENDIX TABLE 5. BASIC INPUT-OUTPUT DATA FOR
POULTRY LAYING FLOCK.

Per hen plus replacement

Ttem Unit Average Superior
manage- manage-
ment ment
Output:
Eggs* doz. 15.00 19.17
Meat 1bs. 4.87 4.87
Manure** 1bs. 40.00 40.00
Inputs:
Grainf 1bs. 91.09 93.09
Commercial feedf 1bs. 41.99 45.99
Labortf hrs. 2.10 2.10
Investment in equipment dol. 1.15 1.15
Annual cash expense
Sexed chicks each 0.30 0.30
Commercial feedi dol. 1:73 1.89
Poweri dol. 0.06 0.06
Equipmentf dol. 0.22 0.22
Miscellaneous dol. 0.15 0.16
Total cash expense dol. 2.562 2.68
Building requirementsii sq. ft. 4.12 4.12
Hen mortality percent 15.00 15.00
Chick mortality percent 10.00 10.00

* lowa Crop and Livestock Eeporting Service, September 1953.

** Manure production is a judgment estimate of salvaged man-
ure based on total annual manure production for livestock
in Morrison, F. G. Feeds and feeding. 21st ed. The Morrison
Publishing Co., Ithaca, N. Y. 1951.

i Farm poultry flock returns, 1947-1952. Report No. 212,
University of Minnesota; and lowa poultry demonstration
flocks 1948-1953. Towa State College, Ames, Iowa.

i1 Farm labor and farm costs 1954. Report No. 217. University
of Minnesota; and Iowa poultry demonstration flocks, 1948-
1953. Towa State College, Ames, Iowa.

1 Farm labor and farm costs 1954. Report No. 217. University
of Minnesota; and Midwest farm handbook. Iowa State
College Press, Ames, lowa.

it Midwest farm handbook. Iowa State College Press, Ames,
owa.
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APPENDIX TABLE 6. BASIC INPUT-OUTPUT DATA FOR APPENDIX TABLE 6 (Continued)
CATTLE FEEDING ENTERPRISES.

Beef cows
Bect cow -~ puiy | DEelr el
Deferred-fed (per hea o/ Y
Item Unit galrvese plus gkt lr‘:gllat‘ﬁ
(per head)* replace-
ment) §
Cagital inv&astmelnt i 1e8E
ows and replacements ol. o .
Purcha§e date month October _— Equipment dol. 13.50 1313
Marketing date month  November mommcentt Total eapital investment dol. 13.50 176.88
Initial weight 1bs. 402.00 _ Annual cash expense
Market weight 1bs. 1,056.00 —_ %upplements gOI{ 1%%2 % %?
; ) ower ol. X 5
Net gain 1bs. 654.00 s Equipment dol. 2.88 0.39
Death loss percent 3.00 10.00 Miscellaneous§ dol. 5.01 5.60
Feeder stock dol. 79.56 =
Feed geaph loss goi. g.é% 1&.%3
Corn equivalent bu. 53.70 6.68 o Haylng expense ol 2. .
Hay equivalent CoxE 345 547 Total annual cash expense dol. 109.34 26.89
Supplement 1bs. 268.1 el is * Adapted from: Annual report of feeder cattle. The Farm
OF 5 g8 10 Bureau Farm Mgt. Service, Agr. Exp. Sta. 12th to 15th
Production annual reports.
Fat cattle 1bs. 654.00 7 Adapted from: Heady, E. O. and Olson, R. O. Substitution
Clioles aalt b 354.40 relationships, resource requirements and income variability
B 54.4 in the utilization of forage crops. Iowa Agr. Exp. Sta. Res.
Cull cows 1bs. e 137.50 Bul. 390. 1952.
Manuref tons 2.50 4.42 I Manure production is a judgment estimate of salvaged man-
ure based on total annual manure production for livestock in:
Labor hrs. 12.50 15.00 Morrison, F. G. Feeds and feeding, 21st ed. The Morrison
Buildi Publishing Company, Ithaca, N. Y. 1951.
uLdings sq. ft. 20.00 50.00 § Includes cost of hauling manure.

APPENDIX TABLE 7. TENANTS SHARE* OF BASIC INPUT-OUTPUT DATA FOR VARIOUS CROP ROTATIONS IN HOWARD
COUNTY, IOWA.

Rotations{ (per acre unit)

Ttem Unit = - S é él S Eﬁ g § é‘ Eﬂ g = g E
g = = o ) 8 = = S 2 2 2 2 2 5
g8 B B & ' 8 ® & & & % g 8 8 B
=2 O 0 0 3 3 3] 3 S 0 4] 5 ©
Inputs:
Seed dol. 1.7 u iy 1.71 1.53 1.53 1.63 1.28 = 1.28 1.28 1.87 1.87 1.87 1.22 1.22 1.22
Fuel and
repairs dol. 7.02 7.02 7.02 8.35 8.35 8.35 5.27 6.27 5.27 8.10  8.10 8.10 6.68 6.68 6.68
Harvesting
costs dol. 2.21 2,82 3.28 2.84 3.62  4.10 1.68 2.12 2.41 1.81 :2.36 2.68 2.41  3.01 3.36
Nitrogen 1b. 0.30 —_— - 30 — —  0.30 — —  0.30 — —  0.30 o —
Phosphate 1b. 0.80 1.50 1.50 0.80 1.50 1.50  0.80 1.50 1.50 0.80 1.50 1.50 0.80 1.50 1.50
Potash 1b. 0.40 0.75 0.75 0.40 0.75 0.75 0.40 0.75 0.75 0.40  0.76 0.75 0.40 0.75 0.75
LABOR:
Dec.-Jan.-Feb. hr. 0.12 0.12 0.12 0.18 0.18 0.18 0.09 0.09 0.09 0.09 0.09 0.09 0.15 015 0186
March-Apr. hr. 0.79 0.79 0.79 0.80 0.80 0.80 0.59 0.59 0.59 0.74 0.74 0.74 0.64 0.64 0.64
May-June hr. 0.90 0.90 0.90 1.36 1.36 1.36  0.68 0.68 0.68 1.31 1.31 1.31  1.08 1.08 1.08
July-Aug. hr. 1.50 1,60 1.50 1.31 1.31 1.31 1.21 1.12 1.12 1.29 1.29 1,29 1.05 1.06 1.05
Sept.-Oct.-Nov.hr. 0.99 0.99 0.99 1.30 1.30 1.30  0.65 0.65 0.65 1.25 1.25 1.26 1.04 1.04 1.04
Total dol. 12.44 13.80 14.26 14.22 15.76 16.23 9.73 10.92 11.21 13.28 14.58 14.90 11.81 13.16 13.51
Outputs:
Corn bu. 6.97 8.93 10.63 9.80 12.45 14.25 5.33 6.70 8.00 5.22 6.80 7.98 8.26 10.30 11.56
Oats bu. 5.27 6.67 6.80 3.83 5.23 5.33 3.95 5.00 4.90 4.15 5.43 6.76 3.50 4.34 4.60
Soybeans bu — — - —_— — — —_ — s 1093 2.45 2.35 — e —
ay ton 0.25 0.40 0.44 0.23 0.33 0.3 0.43 0.60 0.65 0.24  0.33 0.34 0.38 0.50 0.54
Total dol. 11.68 14.92 17.04 14.17 18.23 20.46 8.89 11.19 12.69 13.12 16.97 18.37 12.12 15.09 16.77
Return dol. —0.76 1.12 2.78 —0.05 2.48 4.23 —0.84 0.27 1.48 —0.16 2.39 3.47 0.31 1.93 3.26

* Based on a 50-50 crop-livestock share lease except that tenant pays harvesting costs on all corn and furnishes all labor.
T Subscripts on each rotation indicate rate of fertilization.

APPENDIX TABLE 8. FARM FAMILY LIVING EXPENDITURES FOR A SELECTED GROUP OF IOWA FARM FAMILIES
BY YEARS.*

1954 Years
Cash expenditures for living percent

of total 1955 1954 1953 1952 1951
Food purchase 27 $ 711 $ 743 $ 689 $ 636 $ 680
Clothing g 440 457 447 444 498
Household operations 12 376 317 281 290 290
Repairs 4 129 122 119 110 124
Health 9 244 245 243 232 215
Recreation 4 105 114 115 165 114
Education 6 160 177 149 149 130
Giving 13 288 358 313 300 327
Auto-operative 8 198 221 240 205 209
Total cash living expense 100 $2,651 $2,754 $2,596 $2,581 $2,687
Number of farms 86 86 72 94 95 97
Percent owners 66 % 76 % 2% 68% 68%

* Farm and home accounts of Iowa farm families. Ag. Ext. Serv., Dept. Econ. and Soc.,, Iowa State College. FM-1207. 1956.
It is expected that these figures are somewhat higher than for the mean of all Towa farmers.
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