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ABSTRACT

The primary objectives of the study were to determine the effect

of specific variables on the net returns to swine producers, to determine

the competitiveness of swine with other major farm enterprises in the

use of farm resources and to determine crop and livestock combinations

which will maximize returns to the fixed resources for specified resource

situations. The analysis was conducted under various resource and pricing

situations for representative-type farms in three study areas of the

Tennessee Valley Watershed Area of Tennessee.

The representative farm included 160 acres of openland in Area I,

135 acres of openland in Area II, and 125 acres of openland in Area III.

The base labor supply included 3,000 hours of annual labor. The land-

labor ratios were varied by alternatively increasing farm size by 100

and 200 percent and labor to 6,000 and 7,392 hours of available labor.

The size of the livestock enterprises were restricted to not more than

120 Grade "A" dairy cows; 200 brood sows; 3,000 purchased feeder pigs;

500 beef steers; 200 beef cows; and 100 ewes.

Standard budgetary techniques were utilized in developing costs and

returns, input requirements and estimated output for the major crops and

livestock considered in the analysis. Linear programming techniques

were used to determine the optimal farm organization which would maximize

returns to land, labor, capital, and management for each situation.

Optimal farm organizations were developed for each of the resource

situations considered when swine was an excluded alternative and when

iii
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swine was an alternative, and swine prices were varied from $30 to $60

per hundredweight. Variations were also made in grain prices, number

of pigs produced per sow, feed conversion ratio for finishing hogs,

and in livestock enterprises considered.

In general, when swine were priced at $35 per hundredweight and

above, the optimal farm organization included either a farrow-to-finish

swine production system or the feeding out of purchased feeder pigs to

slaughter weights. The number of brood sows varied from 55 to 194 as the

land-labor ratios were varied by area. The number of purchased feeder

pigs varied from 32 to 2,834. A large volume of grains would be

purchased in most situations analyzed.

When the price of corn was varied from $1.50 to $4.00 per bushel,

the number of hogs produced per sow from 10 to 20 per year, and the feed

conversion was varied from 3.2 to 4.8 pounds of feed per pound of gain,

the enterprise organization remained relatively stable; however, large

changes occurred in the potential net returns to land, labor, capital,

and management.

When comparisons were made of livestock alternatives, highest

potential net returns were realized when the farm organization was

restricted to swine. Where grain purchases were not permitted, the

returns from swine production were severely reduced.

Based on the assumptions and results of the study, farrow-to-finish

swine production and feeding out purchased feeder pigs appear to be

relatively profitable farm enterprises under a variety of technical

conditions and resource situations when the price of slaughter hogs

are $35 per hundredweight and above.
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CHAPTER I

INTRODUCTION

Tennessee agriculture is characterized by much diversity as to soil

types, topography, climatic conditions and types of crops and livestock

which can be successfully produced in the State. Though this diversity

allows great latitude for farm operators to make choices of what to

produce, more decision-making ability is required on their part if the

available resources are to be used in an efficient manner.

During recent years Tennessee has become a major supplier of feeder

pigs for finishing operations in other states to the east, north, and

west of the State. Tennessee is a deficit area with respect to supplies

of slaughter hogs; therefore, large numbers of live hogs are shipped in

for slaughter each year. The number of feeder pigs moving through

organized feeder pig sales increased 635 percent from 1964 through 1974,

from 82,754 head in 1964 to 608,684 in 1974. A recent study by Fox [13]

reported that 501,000 or 82 percent of the feeder pigs sold through the

organized feeder pig sales in 1974 were later shipped to points outside

of Tennessee. Forty-six percent that year went to Indiana and Iowa,

while feeders in Illinois, Ohio, Kentucky, North Carolina, Kansas, and

Nebraska purchased another 6 percent of the feeder pigs. In 1974, 2.95

million head of swine were slaughtered in Tennessee, while only about

one million head were produced in the State for slaughter. Under these

conditions, the question arises—Can Tennessee farmers economically

produce more swine for slaughter purposes?



A. DISCUSSION OF THE PROBLEM

Low realized net farm income is a major problem in Tennessee. In

1974, Tennessee farmers realized an average net income per farm of

$1,118, which was a decrease of 66 percent from the income level of

1973 [38]. This decrease was attributed largely to decreased cotton

and wheat production and lower livestock prices. This occurred during

a period when prices of inputs such as fuel and fertilizer rose sharply.

Realized net farm income in Tennessee has been consistently lox^er

than for other southeastern states of similar resource capabilities and

nationally was lower in 1974 than all states except West Virginia. This

strongly suggests that adjustments in resource use are absolutely

necessary if farm incomes are to be increased in the future. A

comparison of average net farm income of Tennessee and adjacent

southeastern states is shown in Figure 1.^ Not only are absolute levels

of farm income lo^^7er in Tennessee, but the rate of increase over time

has not kept pace with that for surrounding states.

Lower income is either a symptom that available resources—land,

labor, capital, and management—are not being combined in the most

efficient way, or else that not enough resources are available to

individual farmers to produce a higher level of income per farm.

Although much diversity exists in the resource mix, many Tennessee farms

have available resources which are similar in respect to those on farms

^The states adjacent to Tennessee include Alabama, Arkansas,
Georgia, Kentucky, Mississippi, Missouri, North Carolina, and Virginia.
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in adjacent states; therefore it can be assumed that adjustments can be

made in resource use on these farms which will result in higher levels

of realized net income.

Several studies completed in recent years indicated that enterprise

adjustments on many farms would tend to increase farm income. Mitchell

[23] found that in the Southeast, those states in which the largest

shifts to enterprises which give a high return to labor occurred also

experienced faster rates of increases in income. Research by Bounds,

Cowan, and Eagan, [6, 9, 12] working independently suggested that a

shift from feeder calves to some type of beef feeding system could

improve incomes of some farms. Anderson [2] concluded that a shift in

the type of rations fed to steers would reduce the cost of finishing

steers for slaughter purposes. In the development and execution of

plans on individual farms in Tennessee, the author [28] found that

finishing swine to slaughter weights generated higher returns to land,

labor, capital, and management than was possible with feeder pig

2
production. Records of selected farms on Rapid Adjustment Program [28]

show that farm income increased from 200 to 500 percent when grain

production was intensified, supplemental grain was purchased, and a

swine finishing system was developed to produce slaughter hogs.

2
The Rapid Adjustment Program is a cooperative project between the

University of Tennessee and the Tennessee Valley Authority where intensive
farm planning and management is emphasized on a limited number of
carefully selected farms. These farms are selected to provide data and
experience on adjustments needed to improve resource efficiency for
specified segments of agriculture.
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Williams [40] concluded that feeder pig production and finishing

out purchased feeder pigs would be profitable in the Delta and Brown

Soil area of Tennessee, while beef enterprises could provide additional

income. However, when beef enterprises were included in the optimal

enterprise mix, they were at a relatively low level.

Colyer and Irvin [8] reported in 1967 that the Corn Belt had the

resources to meet the potential total national demand for pork for the

next decade. This would indicate a comparative advantage for that area

because of the availability of lower cost grain (a major cost of swine

finishing) than is true for Tennessee. At the same time Tennessee has

an advantage in the availability of feeder pigs at a relatively lower

cost. Since this study was completed large shifts have occurred in

the location of swine production. Rhodes and Grimes [30] in a 1974

survey found that large volume units were not as concentrated in the

Corn Belt as was total hog production. Large volume operations in the

Southeast led in swine marketings, though not in the number of operations,

The survey indicated that 30.1 percent of the slaughter hogs were

marketed in the Southeast region and that 42.4 percent of the feeder

pigs were purchased in the region. These findings suggested that changes

in technology, shifts in demand, changes in resource situations and

other interrelationships in the economy are affecting the traditional

pattern of swine production.

Trede and James [36] analyzed a typical farm situation in Iowa and

found that swine generated more income than cattle feeding and that corn

was the most profitable crop of those considered in the analysis. They
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concluded that numerous swine producing systems could be profitable, but

that management was the most important factor in determining the

profitability of a given system. Similar findings by Colyer and Irwin [8]

show that mixed crop-livestock farms with emphasis on livestock provided

higher levels of income. They stated "that this was particularly true

for farms with limited funds, where land is not readily available for

expansion, and where labor is relatively abundant."

Sappington [32] estimated that on the average Tennessee farmers

who purchased feeder pigs and finished them to slaughter weights would

have made satisfactory returns from 1964 through 1972. The estimated

returns to land and management averaged about $5.00 per head, but were

highly variable during different phases of the hog cycle.

Rundel [31] evaluated the potential for feeding out swine in the

Upper Cumberland Area of Tennessee. Using 1969 average prices and

assuming the use of a complete ration, he estimated that a return of

$4.89 per hog could be obtained by finishing feeder pigs to slaughter

weights. With on-farm processing and buying corn by the trailer load

from the Corn Belt, a return of $9.45 per hog would be possible.

Bullock and Baal [7] compared the costs of producing hogs in

North Carolina with different size and types of pork production systems.

They found that with all types of operations, production costs declined

as the size of the operation increased; however, most of the economies

were realized by units of 200-400 sows. Farrow to finish units had a

cost advantage over specialized feeder pig producing units and also over

topping out operations at all size groups considered.
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RssG3.ircln6irs [^3] st tlriG UnivGirsity of Missouiri GstiinstGd tfiG

rGturns to labot and inanagGinGnt for typical swina farinGrs for the

yaars 1969 through 1975 to datGrminG tha siza of swina hard needad to

obtain a raturn of $15,000 par yaar. They concluded that it would have

taken a 90 brood sow unit to obtain this income level where slaughter

hogs were being produced. Returns were highly variable from year to

year, but were positive in each of the years considered. For the

producer of feeder pigs, the size of the sow unit would have to be

increased to 122 head in order to generate a $15,000 return to labor

and management. With 122 sows returns again were highly variable but

also positive in each year.

These and other studies made in Tennessee as well as other areas of

the country indicate that swine production can be a profitable enterprise

on many types of farms with varied resource situations. Since several

of the above mentioned studies were completed, major shifts have

occurred in the availability and costs of productive inputs as well as

in the prices of the output for most enterprises. A need exists to

investigate the economic relationships between different enterprises

and different resource situations as well as levels of production

possible. Also, given the hypothesis that swine production can

generate higher returns to the resources on many farms, a need exists

to evaluate alternative systems to determine which production systems

are most feasible in order to guide farm operators in making adjustment

decisions.



B. OBJECTIVES OF THE STUDY

The general objective of the study was to determine the competitive

positions of alternative swine production systems in optimum use of farm

resources and to determine the enterprise combinations which will

maximize potential returns to land, operator labor, capital, and

management under various resource conditions for representative farm

situations in three areas in the Tennessee Valley Watershed of Tennessee.

Specific objectives were:

(1) To evaluate data recorded by swine farmers cooperating in the

3
Resource Management Program [41] to isolate factors which contribute

to profitable swine production.

(2) To develop optimal farm plans for three representative sized

farms, with variations in swine prices and level of available land and

labor in the three areas.

(3) To determine the effect of variation in selected management

and efficiency factors in swine production on the optimal farm plan and

income potential for selected representative farm situations.

(4) To compare alternative swine production systems with alternative

livestock enterprises which are feasible in Tennessee with respect to

their effects on optimal farm organization and potential net returns to

land, operator labor, capital, and management.

The Resource Management Program involves a group of farmers
cooperating with the University of Tennessee and the Tennessee Valley
Authority where the effectiveness of resource use adjustments in
achieving agriculture progress is being evaluated.



C. PROCEDURE

The following procedures were used to accomplish the preceding

obj ectives:

(1) Selected input-output data and net income estimates for swine

production were taken from the annual farm records provided by 146 swine

farmers cooperating in the Tennessee Resource Management Program for the

years 1965 through 1971. The data were analyzed using ordinary least

squares regression analysis to determine the relationship between the

specified input-output variables and the net returns to land, labor, ^

capital, and management. Some of the variables which were found to

have a significant relationship as well as other variables hypothesized

to affect efficiency were used in developing the model to evaluate the

effects of efficiency factors on the potential net returns to swine

production (Chapter VI).

(2) Data derived from records on Resource Management farms located

in the three study areas were used to estimate total acreage, distribution

of acreage by land class, and labor availability for the basic

representative farms used in the analysis for the three areas. These

land and labor estimates were then increased by first 100, and then by

200 percent to determine the effect of increased size on the optimal

farm organization and net returns to land, labor, capital, and management.

Standard budgetary techniques were used to develop costs and returns

for alternative swine, beef, and dairy production systems, as well as for

cash crops, feed grains, and forage crops which can be produced in
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Tennessee. Revised crop and livestock budgets developed by Ray and

Walch [29] were used in the analysis. A linear programming algorithm was

used to determine optimum resource allocation, enterprise combinations,

and potential net returns to land, labor, capital, and management for

the resource situations considered.

Optimal farm plans were developed for various land and labor

situations where swine prices were varied from $30 to $60 per hundred

weight for slaughter hogs, and the prices of feeder pigs varied from

$20.70 to $41.40 per head. Purchased grain prices were set at different

levels in each of the three study areas to account for differences in

transportation costs of grain from surplus areas.

(3) Optimal farm plans were developed to show the effect on

net returns to land, labor, capital, and management when the values of

selected factors were varied in the production system. Corn prices

were varied from $1.50 to $4.00 per bushel, the number of hogs produced

per sow was varied from 4 to 20 hogs per year, and the gain per pound

of feed was varied from 3.2 to 4.8 pounds. The restrictions used in

this model were the average acres of various classes of land and

hours of labor for bimonthly periods.

(4) Using the same restrictions which were assumed in Objective 3,

the major livestock enterprises which are produced in Tennessee were

evaluated to determine their effects on net returns to land, labor,

capital, and management. Optimal farming systems were derived where

all livestock enterprises and alternative production systems for swine

and beef production were considered. The model was then modified
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by the systematic deletion of selected enterprises and system to

determine their effect on net returns.

(5) Optimum farm organizations were estimated using linear

programming techniques and maximizing net returns to land, labor,

capital, and management.

(6) Residual returns to land, operator labor, and management were

estimated for each programming situation by deducting a charge for all

nonland capital and $3.00 per hour for each hour of hired labor.

Interest on operating capital was charged at an annual rate of 9 percent

while interest on nonland investment capital was charged at a 7.5

percent rate.



CHAPTER II

AREAS FOR STUDY

The quality of land resources, topography, and climatic conditions

vary widely throughout Tennessee [20]. In the western portion of the

state large areas of highly productive loess soils are found at

elevations of only 250 feet above sea level, while in the extreme

eastern part elevations rise to more than 2,000 feet and the supply

of productive soils is very limited. In much of this area slopes are

so great that only sod crops should be grown in order to constrain

erosion to acceptable limits.

The length of growing season in the State varies from 180 to 220

days, and the average rainfall ranges from 44 to 56 inches. The wide

differences in the climatic environment as well as different soil

capabilities, crop production alternatives, markets, and availability

of labor requires that separate analyses be made in different sections

of the State to determine the effect of specific variables on most

efficient use of farm resources.

The three areas selected for analysis in the study are delineated

in Figure 2.

A. AREA 1

Area 1 includes the counties adjacent to the Tennessee River in

the midwest portion of the State. The counties included are Benton,

Carroll, Decatur, Lawrence, Lewis, Perry, and Stewart Counties. Soils

12
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in the area include the Providence-Dulac-Ruston Soil Association to the

west of the river and the Dickson-Mountview-Bodine series on the east

bank of the river [20]. Both soil series contain large amounts of low

quality soils with a limited quantity of highly productive areas along

the streams.

The major crops produced in the area include cotton, corn, small

grain, soybeans, hay, and pasture. Swine and beef are the major

livestock enterprises in the area. Although this is a deficit grain

area, grain prices are somewhat lower than in Area II and Area III

because of the closer proximity to surplus grain producing areas in

Tennessee and other states.

B. AREA II

Area II includes the Southern Highland Rim in the South Central

part of the State, plus the Sequatchie Valley. The counties of Bedford,

Bledsoe, Coffee, Franklin, Giles, Grundy, Hamilton, Lincoln, Marion,

Marshall, Moore, Rhea, Rutherford, and Sequatchie are included in this

area. Major soil types found in the area include the Hartsell-Muskigum,

Sango-Bodine, and Baxter-Dellrose-Mimosa Soil Associations.

Much diversity exists in the quality of the soils and the proportion

of land suitable for row crop production. Several major crops are

produced in the area. A rapid decline in cotton acreage has occurred in

the area in recent years. Beef, dairy, and swine are the major livestock

enterprises. Historically, sheep production was a major enterprise, but

presently contributes very little to the agricultural income of the area.
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C. AREA III

Area III includes the East Tennessee counties of Anderson, Blount,

Bradley, Campbell, Carter, Claiborne, Cocke, Grainger, Greene, Hawkins,

Jefferson, Johnson, Knox, London, McMinn, Meigs, Monroe, Polk, Roane,

Sevier, Sullivan, Unicoi, Union, and Washington. Principal soil types

are those of the FuIIerton-Dewey-Dunmore, and Dandridge-Needmore Soil

Associations. Much of the upland soils are rocky and shallow; however,

very productive soils are found on terraces and in the bottomlands

along the streams.

The area is characterized by small farms, limited cropland, a

high degree of industrialization, and many part-time farm operators.

Most major crops with the exception of cotton are produced in the area.

Burley tobacco is an important source of farm income. Beef cattle and

dairy (both Grade "A" and manufacturing milk) are produced throughout

the area. Feeder pig production is the predominant swine enterprise.

Markets for livestock and livestock products are readily available;

however, markets for crops, except tobacco, are not well established

primarily because of low volume of crops produced for sale.



CHAPTER III

FRAMEWORK FOR ANALYSIS

A. INTRODUCTION

Data used In the analysis included farm records on 146 Resource

Management farms which derived a major portion of their income from

swine operations and from "economic-engineering" data compiled from

individual swine farm records, research data from the University of

Tennessee Experiment Station, research from other state experiment

stations and personal communication with swine specialists in the

Animal Science Department at the University of Tennessee [27, 29, 41].

Records on Resource Management farms provided data on selected

input-output variables used in swine production and also net income

estimates for swine farmers for the years 1965 through 1971. Acreages

of various land classes and labor availability on Resource Management

farms were used to define the representative farm situation in each

study area. Regression analysis was used to determine the effect of

specified variables on net return to land, labor, capital, and

management for the 146 farms over a six-year period [11].

Economic-engineering data were used in developing enterprise budgets

for the representative farms. The linear programming technique was used

to determine a set of product outputs for each study area which would

yield maximum returns to land, labor, capital, and management [15].

Appropriate resource constraints were established for each representative

16
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farm situation. The price of swine was varied from $30-60 per hundred

weight to determine the stability of the optimum farm plan to wide

fluctuations in swine prices [14].

The basic data were then modified to evaluate the effects of changes

in the level of grain prices, number of hogs produced per brood sow,

and the rate of gain in finishing slaughter hogs. Also the data were

modified so that comparisons could be made between different feeding

systems for farrow-to-finish operations, for feeder pig production, and

for feeding out purchased feeder pigs as these systems relate to other

livestock enterprises.

B. RESOURCE ASSUMPTIONS

Land Availability

A 1972 study conducted by the staff in Agricultural Economics

Extension, Research, and Teaching projects a decrease of 42 percent

in the number of farms in Tennessee from 1969 to 1985. During the same

period farm size was projected to increase from 123 to 200 acres [40].

In 1974 the average size farm in Tennessee was 124 acres. For the 146

Resource Management farms analyzed, the average size farm for the

1965-71 period was 243 acres for all three study areas. Cropland and

pasture averaged 141 acres. The average size of the Resource Management

farms and distribution of land by use for the 1965-71 period is shown in

Table I for each of the three study areas. For the analysis for

Objective 2, the representative farms were assumed to have these base

acreages. Representative farm situations were also analyzed which were

200 and 300 percent of the base acreage established for each study area.



■TABLE I

LAND USE CLASSIFICATION USED TO OBTAIN OPTIMUM
FARM ORGANIZATIONS FOR BASE SIZE FARMS

IN THREE AREAS OF TENNESSEE

18

Land Class

Area I Area II Area III

Acres Percent Acres Percent Acres Percent

Continuous crops 55 19 49 20 25 13

3 year rotation 26 9 22 9 28 15

6 year rotation 11 _5 _7_ _3 11 _9

Total 96 33 78 32 70 37

Pasture 64 41 57 23 59 37

Woods 121 41 98 40 51 27

Other 12 4 12 5 10 5

Total 293 100 245 100 190 100

No. of farms 78 52 16

Source: Based on land classification on 146 Resource Management
Swine Farms, 1965-1971.
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Most representative farm studies have classified the available land

based on a soil capability classification derived by the Soil Conservation

Service where different yield levels are assumed, based on the

characteristics of a given soil. A major problem with this method has

been over estimation of the product supply when the land classes are

aggregated. This occurs because soil variations are not only heterogenous

between areas and farms, but within farms as well. It is not uncommon to

find areas of highly productive soils on a farm which cannot be used in

their highest potential because of field layout, flooding problems, or

some other physical condition. In other situations SCS capability

classifications have been so restrictive relative to the potential use

of a given soil that farm operators have been unwilling to consider

the classification.

An alternative classification method to the Soil Conservation

Service Capability unit was developed for planning on Rapid Adjustment

farms and has been adapted for use on all Resource Management farms.

This method includes an on-site inspection of each field on a given farm.

The inspection consists of making a determination of soil type, past

cropping history, and any problems associated with production. From

this evaluation the field is then classified as to its most intensive

use. Such a classification may include some or all of the following

categories: Continuous row cropland, two years of row crops each four

years, one year of row crops each three years, one year of row crops

each six years, a combination of hay and pasture, and permanent pasture

only. Forest land is evaluated to determine if there is a potential for
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expanding farm size by land clearing. This is done by determining soil

quality, slope, physical problems, estimated costs of clearing, and

potential use of such soils.

Experience of Rapid Adjustment farms since 1963 indicates that

more variation in crop yields occur from different management practices

and exogenous variables such as weather, insects, and disease than

occur from differences in soil characteristics within a given land

class. For this reason a minimum number of different yield expectations

was assumed in the model.

Labor Availability

Three levels of labor availability were assumed in the study for

determining optimum farm organizations with alternative farm size

situations where swine prices were varied over a wide range. In the

first situation an owner operator having 3,000 hours of labor available

was used. The labor was then increased to 6,000 hours assuming a

father-son or other partnership arrangement. A third situation assumed

an owner-operator using two full-time hired men. The operator would

provide 3,000 hours while the hired men would work 44 hours per week

for 50 weeks making a total labor supply of 7,392 hours. The total

available labor was divided into six two-month periods with more

labor available during the summer months than for winter months. Data

on labor availability by period and size of the labor force are presented

in Table II.

Data from records on 325 Resource Management swine farms indicate

that the average available labor for the period 1969 through 1973



21

TABLE 11

LABOR AVAILABILITY BY PERIOD AND SIZE OF LABOR FORCE

Hours

Labor Period 1-Man^ 2-Man^ 3-Man^

January-February 475 950 1,171

March-April 500 1,000 1,230

May-June 525 1,050 1,295

July-August 525 1,050 1,295

September-October 500 1,000 1,230

November-December 475 950 1,171

Total for year 3,000 6,000 7,392

Assumes an owner operator.

^Assumes a partnership arrangement.

'^Assumes an owner operator with two full-time hired men.
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was 1.6 man equivalents or 4,895 hours.^ The amount of labor increased

16 percent from 1969 through 1973. In evaluating management factors

and livestock production systems in Chapters VI and VII a labor supply

of 4,895 hours of labor was assumed as representative of the labor

available on typical swine farms in Tennessee.

The labor coefficients associated with the production of a given

enterprise assumed that 20 percent of the total labor allocated to that

enterprise would be used for management, supervision of family or

hired labor, and other jobs not directly involved in the production of

the enterprise. No seasonal labor was included in the model because

the availability of such labor is highly variable in the study area.

C. DERIVATION OF THE PRODUCTION COEFFICIENTS

Numerous sources were used in obtaining basic data necessary to

develop a set of input-output budgets. Some sources of data include

results of experiments at the University of Tennessee Experiment Station,

research data from other state experiment stations, personal communica

tions with research and extension personnel in various departments in

the Institute of Agriculture, farm records kept by Tennessee farmers and

personal contact with cooperating farmers throughout the state.

Estimated costs of inputs were obtained mainly from agri-business firms

which supply inputs to farm operators, while output prices were projected

^A man equivalent is the total months of labor put into the farm
business by hired labor, family labor, and the operator, divided by 12.



23

2
from published data by public and private forecasters and from

consultations with personnel in the Department of Agricultural Economics

at the University of Tennessee. Production coefficients were obtained

for crop and livestock enterprises which are most common in the study

areas. Specialty crops and livestock were excluded from consideration

•in the analysis.

Crop Budgets

The major crop enterprises included in the models were cash crops

such as tobacco, cotton, and soybeans; grain corn and small grains which

could either be sold as a cash crop or used as a feed grain; hay crops

including alfalfa, bermuda grass, and grass and clover mixtures which

also could be sold or fed; corn and small grain silage for feed; and

permanent and temporary pasture for livestock feed. Burley tobacco

was excluded from consideration in Area I and cotton was included as

an alternative in Areas I and II only. Budgets were developed and

incorporated into the models for double cropping and rotations were

specified to more fully utilize the soil resources. Double-cropping

systems included small grain and soybeans, small grain and milo, and

small grain silage and corn silage. Rotational systems included grain

corn and alfalfa, silage corn and alfalfa, small grain, corn, and grass

clover hay mixtures and corn silage and hay rotations.

^The sources of these data included Doan Agricultural Services,
Kiplinger Agricultural Letter, Iowa State University, U.S. Department
of Agriculture, and others.
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A constraint of 1,100 pounds of burloy tobacco was usod xn the

models for Area II and Area III and wheat and soybean double-cropping

was constrained to not more than 33 percent of the cropland.

The major components included in the crop budgets were estimates

of yield per acre for various land classifications, price of the

product, types and amounts of technical inputs such as seed, fertilizer,

chemicals, and machine requirements required to produce a unit of output.

The data on estimated yields, variable and fixed expenses and gross and

net returns per unit for the crop enterprises considered in the study

are shown in Table III. Estimated labor requirements by two-month
3

periods and capital requirements were taken from Farm Planning Manual.

Livestock Budgets

Livestock budgets developed and used in the analysis included

four Grade "A" dairy production systems using different rations and

forages; eight farrow to finish swine systems using alternative grain

rations; two feeder pig systems; twelve purchased feeder pig systems

where rations and time of production were varied; two cow—calf systems

where the size of unit and forage program was varied, five steer budgets

where type of feeding system, length of the production period and calf

weights were varied; and one sheep production system.

^Robert M. Ray and Herbert N. Walch, Farm Planning Manual,
Tennessee Agricultural Extension Service Extension Circular 6220
(revised) December 1975.
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TABLE III

YIELD, PRODUCT PRICE, EXPENSES PER ACRE AND NET RETURN
TO LAND, LABOR, CAPITAL, AND MANAGEMENT

PER ACRE FOR CROP ENTERPRISES

Product
b

Expenses Net Return

Price per Acre per Acre

Crop Unit Yield^ (Dollars) (Dollars) (Dollars)

Burley tobacco lb. 2,200 1.00 583.44 1,616.56

Cotton lb. 625 .45 160.02 133.73

Soybeans bu. 30 5.00 60.97 89.03

Grain corn bu. 80 2.50 81.28 118.72

Milo bu. 70 2.15 72.74 78.06

Wheat bu. 40 2.75 77.19 60.31

Barley bu. 45 2.00 77.39 40.11

Wheat-soybeans bu. 40 2.75 —

bu. 26 5.00 107.70 132.30

Wheat-milo bu. 40 2.75 — —

bu. 50 2.15 129.98 87.52

Wheat silage ton 7.5 15.00 87.93 24.57

Corn silage ton 15 15.00 135.60 89.40

Alfalfa ton 3.5 55.00 140.55 51.95

Red clover-timothy ton 2.5 45.00 76.92 35.58

Bermuda grass ton 5 42.00 157.03 52.97

Permanent pasture acre 1 — 29.42 ——

Summer pasture acre 1 — 54.05

Winter pasture acre 1 61.34

^The basic yields represent a production level approximately 25
percent above the average yield for Tennessee. These yields were modified
in the model depending on the soil classifications.

^Expenses include variable expenses such as seed, fertilizer, lime,
pesticides, fuel, oil and repairs for machinery, and custom machine hire.
Fixed expenses include depreciation on tractors, machinery, and buildings
for specialized crops such as tobacco.

Source: Ray, Robert M., and Walch, Herbert N., Farm Planning
Manual, Tennessee Agricultural Extension Service, EC622, (Revised)
December, 1975.
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Constraints placed on the livestock enterprises were 120 dairy cows,

200 brood sows, 1,000 purchased feeder pigs per production period,

500 beef steers, 200 brood sows, and 100 ewes.

Components included in the livestock budgets were total production

per livestock unit; product price per unit; the technical production

coefficients such as feed, minerals, veterinary and medicine, machine

costs; and trucking or hauling which are associated with livestock

production; and the input cost, labor, land, building and equipment

required to produce a defined unit of enterprise.

Budgets were developed for the following size livestock units:

30 and 100 beef cows, 10, 24, and 120 brood sows, 60 Grade "A" dairy

cows, 50 beef steers, and 50 purchased feeder pigs. Fixed costs were

computed on the basis of these size units.

Six alternative swine production systems are shown in Table IV.

All swine and other livestock budgets used in the analysis were derived

from data outlined in Farm Planning Manual.^

The model was designed so that corn, small grain, and hay crops

could either be sold or used as livestock feed. These crops could also

be purchased for livestock feed, but at the market price plus transporta

tion and handling charges. Corn and small grain silage were restricted

to on-farm production and both temporary and permanent pasture were

restricted to on-farm production and could be produced on all land

classifications. The variable cost of production was the basis for

charging pasture to the livestock enterprise.

4
Ray and Walch [29].
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Adjustments in Net Returns to Land, Labor,
Capital, and Management

The net returns to land, labor, capital, and management in the

optimum farm situations in all models were adjusted to remove the

effects of nonland capital costs and hired labor so that returns to

land, operator labor, and management could be compared.

Interest on investment capital was charged at an annual rate of

7.5 percent while interest on operating capital was charged at an

annual rate of 9 percent for the length of time needed to complete

the production cycle of a specified enterprise. Labor was charged

at a rate of $3.00 for the resource situations where two and three

man labor situations were analyzed. A higher wage rate than the

prevailing wage rate for Tennessee was used because higher levels

of technology than is presently applied on the average by Tennessee

farmers was assumed in the analysis.



CHAPTER IV

ANALYSIS OF RECORD DATA ON RESOURCE

MANAGEMENT SWINE FARMS

A. INTRODUCTION

Records collected from farmers participating in the Tennessee

Resource Management Program are analyzed on an annual basis and then

divided into six categories determined by their major source of income.

One category includes farmers receiving more than 50 percent of their

gross income from the sale of swine. The total number of records

analyzed varies from 325 to 350 per year and of this total, 146 records

were for swine farms during the years 1965 through 1971. New farmers

enter the program each year while others complete the program; therefore,

some farmers were not enrolled in the program for every year considered.

It was hypothesized that certain characteristics unique to the farm,

the farmer, the area and the the time period would affect the level of

net income achieved by these farm operators. The objective of this

analysis was to determine if several selected variables had an

influence on the returns to swine producers for a specified time period.

B. PROCEDURE

Though the farmers enrolled in the Resource Management Program are

not selected at random, it was assumed that they are a good proxy for

typical farm operators in the Tennessee Valley of Tennessee. A

31
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combination of cross section and time series data was used in making

the analysis with 425 observations available for the 146 swine farms

considered. Ordinary least squares regression analysis was used to

analyze the relationship between selected independent variables and net

returns earned by farm operators where swine sales was the major source

of cash receipts from farming.

Family farm income in dollars was the dependent variable used to

measure net returns. This is defined as gross farm income minus

total farm expenses and is the amount of farm income the farm family

earns on its land, labor, capital, and management.^ Seventeen

independent variables hypothesized to be related to net returns were

selected for analysis.

The independent variables included in the regression equation were

defined as follows:

= Acres of openland per farm.

= Percentage of openland planted to row crops.

X^ = Amount of purchased protein supplement in dollars.

X^ = Number of beef cows per farm.

X^ = Number of brood sows per farm.

Xg^ = Investment in machinery per farm in dollars.

Xj = Number of pigs weaned per brood sow.

Gross farm income measures total farm income including both cash
and noncash receipts while total farm expenses include both variable and
fixed expenses attributed to the farm business.
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Region of State

Xq = 1 if farm was in Area II; = 0 otherwise,
o

Xg = 1 if farm was in Area III; = 0 otherwise.

Year

10
1 if 1966; = 0 otherwise.

11 =
1 if 1967; = 0 otherwise.

12 =
1 if 1968; = 0 otherwise.

13 = 1 if 1969; = 0 otherwise.

14 "1 if 1970; = 0 otherwise.

15 =
1 if 1971; = 0 otherwise.

2
Omitted

X^, = 1 if farm was in Area I; = 0 otherwise,
ib

X^^ = 1 if 1965; = 0 otherwise.

Research shows that where row crop production can be increased,

farm income normally increases [28]; therefore it was hypothesized that

a positive relationship would exist between acres of openland and the

percentage of that land devoted to row crops. The farms included in

the analysis averaged 163 acres of openland and 37 acres of row crops.

Since a sufficient level of protein is necessary in a feeding program

to have efficient gain, a positive relationship was hypothesized between

the amount of purchased protein and family income. Beef and swine

2
These two dummy variables were deleted in solving for the regression

coefficients to prevent perfect dependency, respectively, among regional
and yearly independent variables and the intercept term.
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production can be compatible enterprises on a given farm since forages

such as pasture and corn stover can best be utilized by beef animals;

therefore, a positive relationship could be expected with increases in

beef numbers by utilizing these resources. An increase in the number

of brood sows would be expected to have a positive effect on net income

since better facilities and more concentrated management would be

expected with larger size swine units, as well as more units of output

from additional brood sows. Machinery investment could have a positive

or negative effect on income. If additional machinery investment

improves labor efficiency substantially, a positive effect would be

expected; however, if labor becomes underemployed to the extent that

additional machinery investment does not increase output, the opposite

effect would be expected. Since income can be increased with little

additional cost with increased hogs produced per sow unit, the number

of pigs would be expected to have a positive effect on net farm income.

A hypothesis was made that a difference exists in net returns to

land, labor, capital, and management from the production of swine in

the three study areas, mainly because of costs associated with the

transportation of grain and different amounts and qualities of the

land resources available. Zero-one dummy variables were used to help

to account for these differences between areas. Also, zero-one dummy

variables were used to account for differences in family farm income

due to differences in the years of observation.
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C. DISCUSSION OF THE ANALYSIS

In the regression analysis, eight of the seventeen independent

variables were found to be highly related to net farm income. The

means, standard deviations, estimated regression coefficients, and

standard errors for the regression equation are given in Table V.

The effect of open acres (X^) and percentage of this land (X^) used

to produce row crops was positive and significant at the 0.01 level.

The effect of variations in the amount of purchased protein (X^) was

positive, but not statistically different from zero at the .05 level.

The number of brood cows kept on swine farms also had a positive

coefficient but was statistically insignificant at the .05 level. An

average of 21 brood cows were kept on these farms.

The number of brood sows averaged 24 head on the farms analyzed

and the regression coefficients for number of brood sows (X^) was

positive and significant at the 0.01 level. This was expected because

farmers with a larger number of sows usually have better facilities and

devote more time and management to the swine enterprise. Investment

in farm machinery (X^) had a negative coefficient, but was not

significantly different from zero. The effect of the number of pigs

weaned per sow (X^), an indicator of more efficient production, was

positive and highly significant. Farmers who wean more pigs per sow

are probably better managers who also market more pounds of pork.

Zero-one dummy variables were used to separate the effects of

weather, prices, and other factors by time period. The effect of
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TABLE V

MEANS, STANDARD DEVIATIONS, ESTIMATED REGRESSION COEFFICIENTS
AND STANDARD ERRORS FOR THE REGRESSION EQUATION OF

NET INCOME ON SELECTED INPUT VARIABLES

Standard Regression Standard

Variable Mean Deviation Coefficients Errors

R = .3423

Intercept

Y

-149.31

3780.74 5830.9 — —

162.94 88.79 11.98** 3.37

37.37 25.78 37.47** 9.80
.2

:3
181.88 371.19 0.37 0.81

21.05 79.89 18.50 14.52
A

24.88 20.61 64.91** 13.50
'5

429.12 714.45 -0.63 0.44
.0

6.59 2.30 262.40** 105.55
./

:8
'o

0.33 0.47 301.92 535.23

0.09 0.29 247.90 863.72
.9

10

:ii

12

13

14

0.14 0.35 -1214.90 903.19

0.15 0.36 -4883.80** 888.82

0.19 0.39 -4682.20** 855.35

0.14 0.35 -643.57 909.13

0.14 0.35 -6106.30** 921.71

0.11 0.31 -3012.30** 995.02
15

Coefficients significantly different from zero at the 0.01
Level.
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variations in the years 1967-68 1970-71 atid

(X^^) were both negative and significant at the 0.01 level. These

findings are consistent with those of Sappington [32] and his

conclusion that high variability exists in the level of returns to

swine production. The variables for 1966 ^^d 1969 were

also negative but not significantly different from zero at the .05

level. As shown in Figure 3, the price of swine began moving lower

in the years of 1966 and 1969 and reached the low point during each

of the following two year periods (1967-68 and 1970-71) , respectively.

It has been hypothesized that farmers in the western part of

Tennessee have an advantage in producing swine over other sections of

the State. From the data analyzed Area II (X„) and Area III (X ) were
3 y

not found to be significantly different from Area I.

On the basis of this limited analysis, selected variables were

evaluated in developing optimal farm organizations and the effect of

the variables on potential returns to land, labor, capital, and

management. Variables considered included the level of slaughter hog

prices, the number of hogs produced per brood sow, the amount of

openland available, and the area of the State. These variables were

supplemented by variables such as labor supply, price for grain, and

feed conversion for swine.
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CHAPTER V

RESULTS AND DISCUSSION OF ALTERNATIVE FARM

ORGANIZATIONS WHERE SWINE PRICES WERE

VARIED FROM $30-60 PER HUNDREDWEIGHT

A. INTRODUCTION

In this chapter comparisons are made of optimum farming systems

for three geographical areas of Tennessee, for three farm sizes in

terms of acres, and three levels of the labor supply with no swine

feeding in the system and where swine production was allowed and the

output price for swine was varied from $30-60 per hundredweight.

Particular attention was given to comparing net returns to land,

operator labor, and management under alternative situations, to

changes in the amount and organization of the farm resources, and

the value of the marginal product for the most restrictive resources.

Output prices for crops and other livestock were held constant with

the exception of feeder pigs. The price of a 45 pound feeder pig was

assumed to sell for 69 percent of the price per hundredweight for

market hogs, and was adjusted upward as the price of market hogs was

increased. All input prices were held constant for each planning

situation except feeder pigs which were adjusted upward as slaughter

hog prices increased.

39
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B. AREA I

Base Size Farm Using Operator Labor

In this situation, the land size was assumed to be 160 acres of

openland (Table 1, page 18) with 96 acres suitable for continuous or

rotational cropping and 64 acres suitable only for permanent pasture.

The labor supply was assumed to be 3,000 hours provided by the

operator and divided into six two-month periods. Cotton production

was restricted to 20 acres and wheat and soybeans in a double cropping

system was restricted to 32 acres or one-third of the cropland. The

number of purchased feeder pigs to be fed to slaughter weights was

restricted to no more than 1,000 head in each of the four-month

production periods while brood sows were restricted to 200 head.

A base purchase price of $2.65 per bushel for corn, $2.90 per bushel

for wheat, and $2.30 per bushel for milo was used in the analysis

for Area 1.

The optimum farm organizations are shown in Table VI. Without

swine feeding, 39 Grade "A" dairy cows and 36 steers "backgrounded"

to a weight of 700 pounds were included in the livestock program.

The cropping program included the production of hay, silage, and

pasture for the livestock operation. Part of the hay requirements

were met by purchasing alfalfa and red clover-timothy hay. Also,

a limited amount of grain corn, wheat, soybeans, and cotton would

be produced for sale.^ A net return to land, operator labor,

In the planning procedure, all grain for the dairy was assumed
to be purchased. Where grain for sale is in the optimal plans,
this grain may be used for livestock on the farm.
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2
and management of $21,937 was generated by this plan.

When the production of swine was considered in the plan and a

price of $30.00 per cwt. was specified for slaughter hogs, the number

of dairy cows decreased from 39 to 24 head, the number of steers

increased from 36 to 54 head, and the production of 23 brood sows in

a farrow to finish operation was included in the livestock plan. The

cropping program included the production of silage, red clover-

timothy hay and pasture for the dairy. Alfalfa hay would be purchased.

The corn and wheat produced would be used for swine feed and the

soybeans produced would be sold. With an increase in swine prices

to $35.00 per cwt., all the dairy cows and steers were eliminated

from the plan and the number of brood sows increased to 73 head.

In addition to the grain produced on the farm, 9,125 bushels of corn

and wheat would be purchased for the swine operation.

No changes occurred in the farm organization when swine prices

were increased to $40.00 per cwt.; however, when the price was

increased to $50.00 per cwt., the production of slaughter hogs using

purchased feeder pigs replaced the farrow to finish operation.

Significant changes occurred in the amount of land used as prices

and optimal farming systems change. When no swine were fed all the

2
The optimal farm organizations were estimated using an objective

function to maximize net returns to land, labor, capital, and
management. Interest on nonland investment capital and operating capital
were subtracted from these net returns as well as the cost of hired
labor in the optimum plans. Interest on nonland investment capital was
charged at 7 1/2 percent annually and interest on operating capital was
charged at 9 percent for the time used. Hired labor was charged at
$3.00 per hour. A residual net return to land, operator labor, and
management was obtained.
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available land was used. At swine prices of $35.00 and $40.00 per cxjt. ,

92.5 acres of the 160 total openland acres available are not used, while

at swine prices of $50.00 and $60.00 per cwt., the unused land was 105

acres. At these price levels only the continuous cropland was utilized.

Farm income increased from $21,937 without swine feeding to a level

of $122,039 when swine prices increased to $60.00 per cwt.

The effects of changing swine prices on the marginal value

3
products for both land and labor are shown in Table VII. The

marginal value product for continuous cropland increased from $54.94

per acre without swine feeding to $81.26 with swine prices at $30.00

per cwt. As swine prices increased the labor restrictions became

more important, and at $60.00 swine prices land was not restrictive.

The value of an additional hour of labor in specific time periods varied

from less than $1.00 to more than $84.00 in the various optimal plans.

With swine prices at $60.00 per cwt. the MVP for labor was very high

in four labor periods.

Base Size Farm Using a Two-Man Labor Supply

The alternate farm plans are outlined in Table VIII using a two-man

labor supply. When the labor supply was increased to 6,000 hours divided

3
The marginal value product (MVP) of a limiting resource is the

value of the product of the last unit of resource used in production.
Even though the interpretation of the MVP is somewhat similar in linear
programming and in production function analysis, the derivation is
different. The value of the MVP of a resource which is computed from a
production function is independent of the use of other resources involved,
and it can be computed at any level of use. In linear programming the
MVP's are computed only for resources that are restricting, and the value
of the MVP is a result of a complementary effect among the resources
[9, p. 46].
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into six two-month periods, the optimum farm organization without swine

feeding included 87 Grade "A" dairy cows, the production of silage and

pasture for the dairy, and the purchase of alfalfa and red clover-

timothy hay required in the dairy operation. No crops were produced

for sale. This production system provided a net return of $26,457

to the land, operator labor, and management.

When swine was permitted and prices were specified to be $30.00

per cwt., the number of dairy cows decreased to 32 head and 97 brood

sows were added to the livestock operation. The cropping program

included the production of silage and forage for the dairy and 36 acres

of wheat and corn for use in the swine operation. With the price of

slaughter hogs at $35.00 and $40.00, respectively, the dairy was

eliminated from the farm organization and 154 brood sows supplemented

by 120 purchased feeder pigs became the livestock operation. The

continuous cropland was used to produce wheat and corn for the swine

and 24.6 acres of double cropped soybeans which were sold. With

slaughter hog prices at $50.00 and $60.00 per cwt., the number of sows

would be reduced to 72 head and the number of feeder pigs purchased and

fed to market weights would increase to 2,750 head. Fifty-five acres

of corn would be produced and fed and 36,089 bushels of corn, wheat,

and milo would be purchased for swine feed. Of the total land

available 105 acres would remain idle with this production system.

Income would increase to a level of $222,316 with hogs at $60.00 per cwt.

The marginal value products for the restricting resources on the

base size farm are shown in Table IX for a two-man labor supply for
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each price level for market hogs. When no swine feeding was allowed,

the estimated MVP's indicate the farm operator could afford to pay more

than $80.00 per acre, in order to rent continuous cropland and more

than $27,00 per hour for labor in September and October in order to

increase the size of the dairy operation. When swine feeding was

considered in the plans, land had less value relative to labor since

the operator had the alternative of purchasing grain for either beef

or swine feeding and allocating the limited labor supply to these

enterprises. The MVP's for additional labor were $60.00 to $80.00

per hour in three of the labor periods when slaughter hog prices

were $60.00 per cwt.

Base Size Farm Using a Three-Man Labor Supply

In this situation, the labor supply consisted of the operator and

two hired men making a total of 7,392 hours of labor available. Land

acreage was held constant. When no swine feeding was allowed a 100-cow

dairy herd was the main livestock enterprise (Table X) and all the land

was used to produce silage and pasture. This necessitated the purchase

of both alfalfa and red clover-timothy hay for the dairy herd. When

swine feeding was considered at $30.00 per cwt., a 13A-sow farrow

to finish unit was included in the optimal plan and the dairy was

reduced from 100 to 33 cows. Thirty-six acres of wheat and corn were

produced and 21,063 bushels of grain would be purchased for swine feed.

In addition 124 acres would be used for forage production for the

dairy. When swine prices were specified at $35.00 and $40.00 per cwt.,

the number of sows increased to 192 head; at $35.00 per cwt., 159
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feeder pigs would be purchased and fed to a weight of 230 pounds; and

at $40.00 per cwt., 176 pigs would be purchased. No dairy would be

included in the optimal plan with the assumed resources when swine

prices were $35.00 per cwt. and above. With swine prices of $50.00

and above per cwt., the number of brood sows was reduced from 194

to 112 head and the number of purchased pigs was increased from 159

to 2,685 head. All continuous cropland would be used in the production

of grain corn while the other cropland would be left idle. The

optimum farm organizations for given price levels for slaughter hogs

is summarized in Table X. Farm income increased from $26,097 when

no swine were fed to $269,104 when a price level for hogs was set at

$60.00 per cwt.

The marginal value products for the restricting resources are

shown in Table XI for alternative swine prices. The MVP for

continuous cropland was very high when no swine was fed because a

large amount of labor was assumed relative to the amount of land.

Unused labor was available in all labor periods and could be used to

increase the size of the dairy if additional land were available

for silage production. When swine production was permitted the

utilization of labor became more efficient and all the available labor

was used in most labor periods. With high swine prices additional

units of labor had a MVP of more than $80.00 per hour in some periods.

Land and labor are the important restrictions; however, the number of

purchased pigs allowed was restrictive for swine produced during the

summer period.
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Medium Size Farm Usins Operator Labor

For this model the farm size was increased from 96 acres of

cropland to 192 acres while the total cropland and pasture acreage

was increased from 64 to 128 acres. All openland including cropland

would be available for pasture if this was determined to be the best

use. The labor supply was assumed to be one full-time operator or

3,000 hours of annual labor. All other restrictions remained the same as

in the previous models.

The optimum farm organizations for the medium size farm one-man

labor supply are shown in Table XII. The optimal farm plan where

swine feeding was not allowed included the production of 18.8 acres

of cotton in addition to corn, wheat, and soybeans for sale. A 22-cow

dairy herd would be maintained and 170 steers would be kept to utilize

roughages and to use excess winter labor. With this farm organization

an estimated income of $27,341 would be obtained.

When the price for slaughter hogs was $30.00 per cwt., the dairy

operation was eliminated from the plan and replaced with a 33-sow

farrow to finish system and the purchase of 75 feeder pigs to be fed

to slaughter weights. All the grain requirements would be grown on

the farm and surplus corn and wheat would be sold. The number of

steers would increase from 170 to 197 to utilize pasture and forage

available on the farm. With a $35.00 per cwt. swine prices, the number

of sows increased to 61 and the number of steers decreased to 30. At

$40.00 per cwt. for swine, all the steers were eliminated. With swine

prices of $50.00 and $60.00 per cwt., the farm resources would be
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used more efficiently by purchasing 2,402 feeder pigs. A large quantity

of grain would be purchased for swine feed. At this price level no sows

would be kept. At the $50.00 and $60.00 swine prices, 52.9 acres of

land was used to produce grain corn and the remaining 266.1 acres

would be idle. The level of income to land, operator labor, and

management increased from $28,529 when swine was $30.00 per cwt. to

$120,158 with the maximum swine price considered.

The MVP's for the restricting resources which are associated with

the optimum farm plans considered in the above section are shown in

Table XIII. With swine prices at $30.00 and $35.00 per cwt., the MVP

for additional acres of continuous cropland would be high enough so

that cropland could be rented, if available, at more than the expected

rental rate, and improve the income situation. With swine prices above

this level the rental rate would likely be greater than the MVP. The

value of additional units of labor continued to increase with

increasing swine prices and reach a level of $19.00 to $84.00 per hour

in 4 of the 6 time periods when swine prices were specified at $60.00

per cwt. Labor was not restricting in July-August and November-December

periods.

Medium Size Farm Using a Two-Man Labor Supply

When the annual labor supply increased from 3,000 to 6,000 hours,

the amount of other resources were held constant and swine production

not permitted, the number of dairy cows increased from 22 to 78 head

and the number of steers decreased from 170 to 71 head. Silage and
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pasture would be produced for the dairy but most of the hay required

would be purchased. Cotton, corn, soybeans, and wheat would be produced

for sale where no swine feeding was allowed in the plan. This optimum

plan as well as those considering swine production are presented in

Table XIV. With swine permitted and at prices of $30.00 per cwt.,

the number of dairy cows was decreased from 78 to 49 head while steers

increased to 106 head. A farrow to finish swine operation of 46 brood

sows was included in the optimal plan at this price level. With an

increase of five cents per pound for slaughter hogs to $35.00 per cwt.,

the dairy and steers would be eliminated from the optimum farm plan and

the number of sows would increase to 147 head. Grain corn, wheat, and

milo would be produced for swine feed on 110 acres and in addition,

more than 19,000 bushels of grain would need to be purchased.

As swine prices were increased above $40.00 per cwt., the size of

the sow unit decreased and a combination of farrow to finish and

purchased feeder pigs were included in the optimum farm organization.

Net returns to land, operator labor, and management varied from $34,740

when no sx^7ine were permitted to a level of $223,242 with swine prices

at $60.00 per cwt. At the $60.00 swine price, 3,850 head of slaughter

hogs would be produced.

As shown in Table XV the MVP for an acre of continuous cropland

remained above $50.00 per acre until swine prices increased above

$35.00 per cwt., then decreased. At $60.00 swine price acres of

continuous cropland was not restrictive. The MVP's for additional

hours of labor were high in some labor periods for all price levels
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considered, but were very high for price levels of $50.00 and $60.00

per cwt. for swine. Cotton and wheat-soybean acreage restriction had

a positive, but relatively small value in two situations. The restriction

on slaughter hogs II was exhausted at two price levels. Even for these

restrictive situations, additional units of these enterprises would

contribute little to the overall farm plan, with an additional acre

of cotton adding $7.78 per acre, wheat-soybeans adding $10.94 net

return per acre and 50 slaughter hogs adding an additional return of

$16.00 to the overall farm income.

Medium Size Farm Using a Three-Man Labor Supply

The optimum farm organization, without swine feeding, became a

specialized dairy operation when an additional second hired man was

available. A 102-cow Grade "A" dairy unit using home grown silage

and pasture and purchasing alfalfa hay was the most profitable system

(Table XVI). Net return to land, operator labor, and management was

$37,965. When swine prices of $30.00 per cwt. were assumed, the dairy

operation was reduced to 59 cows and a 70-sow herd was added producing

pigs to be fed to market weights. Pasture for the brood sows were

included in the pasture utilization. Also 80 steers would be kept to

utilize the surplus forage and pasture. No cotton was included in this

plan; however, 32 acres of wheat-soybeans and 44 acres of grain corn

would be produced. The soybeans would be sold as a cash crop while

the wheat and corn would be fed to the livestock. With an increase in

swine price to $35.00 per cwt., the dairy and steers were no longer
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included in the optimal plan. The size of the farrow to finish operation

would be increased to 184 sows and 167 purchased feeder pigs would be

added to the swine enterprise. An increase in swine prices of $5.00

per cwt. to $40.00 caused no changes in the optimum farm plan. The

cropping program would include 31.3 acres of pasture for the brood

sows and 110 acres used to produce wheat, milo, corn, and soybeans.

The 832 bushels of soybeans would be sold as a cash crop. In addition

25,828 bushels of feed grain would be purchased.

Further increases in swine prices caused a reduction in the

number of brood sows and an increase in purchased feeder pigs. Farm

income varied from $37,965 where no swine were produced to $270,163

when $60.00 swine prices were assumed.

The value of the MVP's for the restricting resources are shown

in Table XVII. When no swine feeding was permitted, the MVP for

continuous cropland was $53.74 while total cropland and pasture was

$23.12 per acre. If an assumed rental rate of $48.00 per acre ($600

per acre of land at 8 percent interest) is considered a reasonable

rental rate for continuous cropland, then a farm operator could improve

his net returns by renting additional continuous cropland. This

situation would hold true with swine priced at $30.00 per cx<rt. At

$35.00 per cwt. the rental rate of continuous cropland would be

greater than the returns for an additional acre, thus no renting should

occur.

High MVP's for labor are characteristic at all price levels for

some of the labor periods considered. Since the land and labor
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constraints are the same for all situations, the high swine price changed

the relative profitability of different enterprises which have different

land-labor requirements. The results are a shift in the relative

scarcities of land and labor.

When swine prices reached a level of $60.00 per cwt., very high

marginal value products for labor per hour was noted in all labor

periods except July and August. In this situation 50 percent of the

cropland would be left idle and the labor supply concentrated on swine

production. Additional grain needed for the swine would be purchased.

Large Size Farm Using Operator Labor

In this situation, it was assumed that 288 acres of cropland

and 192 acres of pasture were available for a total of 480 of openland.

Labor was restricted to one man or 3,000 hours annually. The effect

of changes in enterprise options and swine price on the optimum farm

organization are presented in Table XVIII. l«/hen swine was not permitted

and at $30.00 per cwt. swine price approximately 300 steers were

in the optimal plan to utilize labor during the winter months when

labor requirements for crops would be low. When no swine feeding

was permitted, the cropping program included the production of 12.9

acres of cotton, 129.0 acres of grain corn, 20.2 acres of wheat-

soybeans and 56.2 acres of red clover-timothy hay to be sold as cash

crops. Also 192.0 acres of permanent pasture and 64.1 acres of winter

small grain pasture were produced for the livestock needs. When

swine prices reached $35.00 per cwt., the steers were replaced by 55

brood sows and 121 purchased feeder pigs; thus the optimum farm plan
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became a specialized swine producing unit. The cropping program

changed to one of producing 175 acres of grain to be used for swine

feed. With an increase in swine prices to $50.00 per cwt., labor

relative to land became very restrictive. The farrow to finish program

was replaced by a system of feeding out purchased feeder pigs and

the production of 103 acres of corn, wheat, and milo for swine feed.

When no swine feeding was considered in the optimum plan, all of

the 480 acres of available land was used either for crops or as

pasture for the livestock program. Of the 3,000 hours of available

labor, all but 118 hours was utilized. As swine prices increased to

$35.00 per cwt., there was a shift from steers to brood sows and at

the same time a significant change in land use. Of the total 480

acres available, 305 acres were left idle. These idle acres included

rotational cropland and pasture. Also the idle labor increased from

118 to 208 hours. Increasing swine price from $30.00 to $35.00 per

cwt. increased net returns by 24 percent.

When swine price was increased to $60.00 per cwt., the optimum

farm organization included only 53 acres used for production (corn);

the remaining acreage (397 acres of openland) would be idle. With

this situation only 20 hours of labor remained idle.

Net returns to land, operator labor, and management varied from

$32,913 without swine to $122,035 with swine prices at $60.00 per cwt.

As shown in Table XIX the MVP for an acre of continuous cropland

varied from $78.49 to $14.22 as swine prices were varied from $0-40

per cwt. Above this level the optimum plan included idle land of all
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types. The MVP's for labor indicate that additional labor in most

periods would be profitable, even at prices much higher than the

prevailing wage rates in Tennessee. With swine priced at $35.00 per

cwt., labor was exhausted in each labor period except January-February

and May-June and had MVP's per hour which varied from $8.81 to $18.01.

With swine prices at $60.00 per cwt., labor was exhausted in four

periods (except September-October and November-December) and the MVP's

varied from $19.01 to $84.03 per hour.

Large Size Farm Using a Two-Man Labor Supply

When a second man is added to the labor supply more livestock

production was included in the optimum farm organization. The optimum

farm organizations for this farm situation are given in Table XX.

Where no swine feeding was allowed, a 61-cow Grade "A" dairy operation

and 204 beef steers would make up the livestock program. Silage corn

would replace a part of the grain corn production and 20 acres of

cotton and 32 acres of soybeans-wheat would be produced. In addition,

all the hay and pasture requirements for the dairy and steers would

be provided on the farm. When swine prices were increased to $30.00

per cwt., the dairy was eliminated from the farm plan and replaced

by 91 brood sows and 39 purchased feeder pigs. Also the number of

steers increased to 277 head to be "backgrounded" to 700 pounds.

Compared to the no swine feeding situation, the cropping program

included the addition of 54 acres of grain corn, the elimination of

cotton and an increase in red clover-timothy hay to 63.9 acres. At
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$40.00 per cwt. for slaughter hogs, the optimum farm organization was a

swine operation and included 165 acres of grain to be utilized by the

hogs.

With swine prices at $50.00 and $60.00 per cwt., the number of

brood sows was reduced and the number of feeder pigs purchased and

fed to a slaughter weight increased. In both price situations the

number of slaughter hogs produced from purchased pigs was at the maximum

allowed level of 1,000 head for the May-August period. At the $60.00

price level 3,822 head of hogs would be finished to slaughter weight.

The net return to land, operator labor, and management increased

from $40,435 when no swine were fed to $220,013 when hogs were sold

for $60.00 per cwt.

The marginal value products for the restricting resources

associated x^7ith the large farm size using a two-man labor supply are

shown in Table XXI. The MVP for an additional acre of continuous

cropland varies from $71.34 to $22.23 as the price of swine increases

from $0-40 per cwt. At the $50.00 and $60.00 swine price levels land

would be idle and additional land would have no value to the operation.

The MVP's for labor were relatively high for most labor periods and

became larger as swine prices were increased.

Large Size Farm Using a Three-Man Labor Supply

When a second hired man was assumed to be available, combined with

480 acres of openland, the size of the Grade "A" dairy increased from

61 to 87 cows where no swine feeding was considered. The number of

steers produced decreased from 204 to 155 head (Table XXII). In
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addition to providing silage and pasture for the livestock, the

cropping program included 59.0 acres of grain corn, 20 acres of cotton,

and 32 acres of wheat and soybeans for sale as a cash crop. A net

revenue of $46,653 could be obtained with this enterprise combination

if the assumed yields and prices were obtained.

When swine prices were increased to $35.00 per cwt., the available

resources would be utilized more efficiently with a specialized swine

operation. The optimum system would include 171 brood sows and 301

pigs which would be purchased and fed to slaughter weights. When

slaughter hog price was assumed to be $50.00 per cwt., the number of

sows would be reduced to 105 head and the number of purchased feeder

pigs would be increased to 2,757 head. With the maximum swine price

considered ($60.00), the livestock remained the same; however, the

amount of grain produced decreased to 72.5 acres and a corresponding

increase in purchased grain occurred. As swine prices increased from

$30-60 per cwt., the net revenue increased from $46,671 to $268,352.

The value marginal products for the restricting resources are

shown in Table XXIII. Continuous cropland was a relatively scarce

resource with low swine prices, but was not completely utilized at the

$50.00 and $60.00 swine prices. The value of additional labor was high

in some periods at all levels of price of swine. At the $60.00 swine

price the MVP was above $45.00 per hour in four of the six time

periods. The IWP for the cotton and wheat-soybean acreage restriction

were greater than zero in some plans. At the $50.00 and $60.00 swine

price, slaughter hog production was constrained by the 1,000 head

restriction in the production period II.
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C. AREA II

Base Size Farm Using Operator Labor

The base farm situation in this area includes 78 acres of cropland

and 57 acres of pastureland or a total of 135 acres of openland—16

percent less acres of openland than for Area I. The labor supply for

each farm size in Area II remains the same with 3,000, 6,000, and 7,392

hours of annual labor assumed to be available. An acreage restriction

of 20 and 32 acres were again placed on cotton and soybeans-wheat,

respectively. Burley tobacco acreage was restricted to not more than

one-half acre. Purchased grain prices for Area II were increased 8

percent above those prices in Area I to account for higher grain

transportation costs from surplus grain areas. Corn prices were

increased from $2.65 to $2.86 per bushel, wheat prices from $2.90 to

$3.13 per bushel, and milo prices from $2.30 to $2.48 per bushel.

The effect of change in swine prices on the optimum farm

organization is shown in Table XXIV. For this situation of an owner-

operator with the assumed acreage and no swine feeding permitted, the

optimum plan included 40 Grade "A" dairy cows and 13 steers "backgrounded"

to 700 pounds. The cropping program included the production of cotton,

wheat, and soybeans. Corn silage, pasture, and hay would be produced

for livestock enterprises and 41 tons of alfalfa hay would be purchased

for the dairy. A net return of $21,266 would be generated by this

farming system. At $30.00 swine price a few sows were included but

the optimum farm organization was similar to that without swine feeding.

When swine prices for slaughter hogs were increased to $35.00 per cwt..
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the dairy was replaced by a 72-sow farrow to finish swine operation.

All the continuous cropland was utilized to produce grain for the

swine operation and an additional 9,529 bushels of grain would be

purchased. The optimum farm organization changed only slightly when

swine price was increased to $40.00. At $50.00 per cwt.for swine,

the farrow to finish program was eliminated and replaced by 2,407

pigs purchased and finished to slaughter weight. At the $60.00 swine

price, the optimum farm organization remained the same, but the net

revenue to land, labor, capital, and management increased to $114,988.

The marginal value products for the restricting resources are

shown in Table XXV and indicate that it would be feasible to rent

additional continuous cropland for grain production if available

for $47.00 per acre or less and hire additional labor in certain

time periods, if available. MVP's per hour of labor were more than

$80.00 per hour in three of the labor periods when the price of

swine was $60.00 per cwt.

Base Size Farm Using a Two-Man Labor Supply

With the addition of a second man to the operation, the number of

Grade "A" dairy cows increased from 41 to 85 head. When no swine

feeding was allowed, this was the only livestock enterprise in the

optimal plan. The cropping program would include the production of

corn silage, small grain silage, and pasture for the dairy. Both

the alfalfa and red clover-timothy hay requirements would be purchased.

The optimum farm plans for the base farm and two full-time employees

are shown in Table XXVI.
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At a swine price of $30.00 per cwt., the dairy would be reduced to

45 cows and 73 brood sows would be added. Twenty acres of wheat and

corn would be produced for feed and 10 acres of soybeans would be

produced for sale. In addition 11,243 bushels of wheat and corn would

be purchased for swine feed. With swine prices at $35.00 and $40.00

per cwt., the optimum farm organization would be a specialized swine

producing system and would include 156 brood sows and over 100

purchased feeder pigs. All the continuous cropland would be used to

produce grain for swine feed. At hog prices of $50.00 and $60.00 per

cwt., the number of brood sows would be reduced to 72 head and the

purchase of over 2,700 feeder pigs would give the highest returns for

the limited resources which were available. Forty-nine acres of corn

and 12.2 acres of pasture would be produced. The major portion of the

grain required would be purchased. The net return to land, operator

labor, and management varied from $23,742 without swine feeding to

$211,866 as swine prices varied from $30-60 per cwt.

The marginal value products for the limiting resources are shown

in Table XXVII. Labor was not restrictive in at least three of the

time periods for price situations analyzed. Labor was most restrictive

in the September-October period for low swine prices and in the November-

February period at high swine prices. The MVP for additional units of

continuous cropland was relatively high in all situations analyzed.

Base Size Farm Using a Three-Man Labor Supply

In this situation it was assumed that an owner operator and two

full-time hired men would provide 7,293 hours of available labor. Where
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no swine feeding was permitted, the optimum farm organization (Table

XXVIII) included a 89-cow Grade "A" dairy unit as the only livestock

enterprise. The cropping program included the production of 48.9 acres

of corn silage, 48.2 acres of small grain silage and the necessary

permanent and summer pasture for the dairy cows. The hay requirement

for the dairy were supplied by purchasing 165 tons of alfalfa and red

clover-timothy hay.

As swine prices increased to $30.00 per cwt., the size of the

dairy decreased to 31 cows and 139 brood sows in a farrow to finish

operation became the major livestock enterprise. With market hogs

selling for $35.00 per cwt., the number of sows increased to 192 head

and in addition 173 head of feeder pigs would be purchased. Grade "A"

dairy was no longer included in the optimal plan. The grain requirement

for the swine would be met by producing 49.7 acres of grain and purchasing

31,651 bushels of corn and wheat. This organization remained stable

when swine prices were increased five cents per pound to $40.00 per cwt.

With an increase in swine prices to $50.00 per cwt., a major shift

occurred in the farm organization. The number of brood sows decreased

from 192 to 113 head and 2,685 feeder pigs would be purchased and fed to

230 pounds. All the continuous cropland would be used to produce grain

corn. Additional grain would be purchased. No change in the plan

occurred as the price of swine was increased from $50.00 to $60.00 per

cwt. The estimated farm income varied from $20,732 with no swine

feeding to $259,137 at the $60.00 swine price.
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Both continuous cropland and total cropland and pasture were very

restrictive where no swine feeding was considered and the marginal value

products for these resources were quite high (Table XXIX). A MVP of

$495.20 per acre was estimated for continuous cropland and $149.79 per

acre for total land. With a large labor to land ratio, the size of the

dairy was restricted because the production of silage was constrained

by the available land. In this situation, surplus labor was available

in all labor periods.

When swine was permitted, the labor force was used more efficiently

because grain, a major input for swine, could be purchased rather than

being constrained to on farm grain production. The MVP for continuous

cropland was considerably lower with the inclusion of swine; however,

for all situations considered the value exceeded the expected rental

rates for cropland in the area. With swine prices specified at $30.00

and $35.00 per cwt., all available labor was utilized in five production

periods and the MVP's per hour of labor ranged from $.67 to $36.04. At

swine prices of $40.00 to $60.00 per cwt., all labor was used in four

production periods with the MVP for labor ranging from $3.74 to $84.02

per hour in these periods.

Medium Size Farm Using Operator Labor

The medium size farm for Area II included 270 acres with 156

classified as cropland and 114 acres as pastureland. All other resources

and restrictions remained the same as in the previous situation. Thus,

this situation included a higher land to labor ratio than the base size
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farm. The optimal farm plans for this resource situation are shown in

Table XXX.

As compared to the base size farm the emphasis was shifted from

livestock to crop production. Forty-five acres of grain corn and 19

acres of wheat and soybeans were produced for sale. Corn silage and

red clover-timothy hay were produced to support a 28-cow Grade "A"

dairy operation and 117 steers. No slaughter hogs were allowed in

the basic plan. Also, no hogs were in the optimal plan when a swine

price of $30.00 per cwt. was used.

When swine price was increased to $35.00 per cwt., the dairy was

replaced by 58 brood sows and the number of steers was reduced to

65 head. The production of grain corn was increased to 60.2 acres and

32.0 acres of wheat and soybeans would be produced. The soybeans

would be sold as a cash crop while all other grain produced would be

fed to the swine. With a five cents per pound increase in the price

of market hogs to $40.00, the number of sows increased to 67 head

and 98 acres of grain would be produced.

When swine prices were increased to $50.00 and $60.00 per cwt.,

the farrow to finish program changed to a system of finishing out

purchased feeder pigs. Only 52.9 acres of grain would be produced

and the remaining grain needs would be met by the purchase of 20,079

bushels of corn and wheat. The net income varied from $27,261 with

no swine feeding to a maximum of $115,599 at the $60.00 swine price.

The value of land to the farm operation changed considerably as

the price of swine was varied. With swine at $30.00 per cwt., all



T
A
B
L
E
 
X
X
X

O
P
T
I
M
U
M
 
F
A
R
M
 
O
R
G
A
N
I
Z
A
T
I
O
N
 
F
O
R
 
M
E
D
I
U
M
 
S
I
Z
E
 
F
A
R
M
 
U
S
I
N
G
 
O
P
E
R
A
T
O
R
 
L
A
B
O
R
 
W
I
T
H
 
A
N
D
 
W
I
T
H
O
U
T

S
W
I
N
E
 
F
E
E
D
I
N
G
 
A
N
D
 
V
A
R
Y
I
N
G
 
S
W
I
N
E
 
P
R
I
C
E
 
F
R
O
M
 $
3
0
-
6
0
 P
E
R
 
C
W
T
—
A
R
E
A
 I
I

W
i
t
h
o
u
t
 
S
w
i
n
e

F
e
e
d
i
n
g

0

W
i
t
h
 
S
w
i
n
e
 
F
e
e
d
i
n
g
 
f
o
r
 
S
e
l
e
c
t
e
d
 
S
v
7
i
n
e
 
P
r
i
c
e
s

3
0

S
w
i
n
e
 
P
r
i
c
e
 
p
e
r
 
C
W
T
 (
D
o
l
l
a
r
s
)

3
5

4
0

5
0

6
0

C
r
o
p
 
e
n
t
e
r
p
r
i
s
e
,
 
a
c
r
e

G
r
a
i
n
 
c
o
r
n

W
h
e
a
t
-
s
o
y
b
e
a
n
s

C
o
r
n
 
s
i
l
a
g
e

R
e
d
 
c
l
o
v
e
r
-
t
i
m
o
t
h
y

P
e
r
m
a
n
e
n
t
 
p
a
s
t
u
r
e

S
u
m
m
e
r
 
p
a
s
t
u
r
e

W
i
n
t
e
r
 
p
a
s
t
u
r
e

W
h
e
a
t
-
m
i
l
o

5
7
.
^

2
4
.
1

1
6
.
1

2
1
.
9

1
2
2
.
2

1
4
.
1

1
3
.
8

5
7
.
8

2
4
.
1

1
6
.
1

2
1
.
9

1
2
2
.
2

1
4
.
1

1
3
.
8

6
0
.
2

3
2
.
0

9
.
6

6
7
.
7

4
.
3

5
.
8

5
0
.
9

2
3
.
4

1
1
.
3

2
3
.
7

5
2
.
9

5
2
.
9

4
5
.
1

L
i
v
e
s
t
o
c
k
 
e
n
t
e
r
p
r
i
s
e
s

G
r
a
d
e
 
A
 
d
a
i
r
y
,
 
c
o
w
s

S
t
e
e
r
s
,
 
h
e
a
d

S
l
a
u
g
h
t
e
r
 
h
o
g
s
 I
^
,
 h
e
a
d

S
l
a
u
g
h
t
e
r
 
h
o
g
s
 
1
1
^
,
 h
e
a
d

S
l
a
u
g
h
t
e
r
 
h
o
g
s
 
I
I
I
^
,
 h
e
a
d

F
a
r
r
o
w
 
t
o
 
f
i
n
i
s
h
,
 s
o
w
s

2
8

1
1
7

2
8

1
1
7

6
5

4
7

5
8

6
6

6
7

7
9
2

7
7
9

7
1
4

7
9
2

8
4
2

7
6
8

B
u
y
 
a
n
d
 
s
e
l
l
 
a
c
t
i
v
i
t
i
e
s

S
e
l
l
 
c
o
r
n
,
 
b
u
.

S
e
l
l
 
w
h
e
a
t
,
 
b
u
.

S
e
l
l
 
s
o
y
b
e
a
n
s
,
 b
u
.

4
,
5
7
3

9
6
5

6
2
7

4
,
5
7
3

9
6
5

6
2
7

8
3
2

6
1
0

V
O

C
D



T
A
B
L
E
 
X
X
X
 (
C
o
n
t
i
n
u
e
d
)

W
i
t
h
o
u
t
 
S
w
i
n
e

F
e
e
d
i
n
g

W
i
t
h
 
S
w
i
n
e
 
F
e
e
d
i
n
g
 
f
o
r
 
S
e
l
e
c
t
e
d
 
S
w
i
n
e
 
P
r
i
c
e
s

S
w
i
n
e
 
P
r
i
c
e
 
p
e
r
 
C
W
T
 (
D
o
l
l
a
r
s
)

0
3
0

3
5

4
0

5
0

6
0

B
u
y
 
a
l
f
a
l
f
a
,
 
t
o
n

B
u
y
 
c
o
r
n
,
 
b
u
.

B
u
y
 
w
h
e
a
t
,
 b
u
.

B
u
y
 
i
n
i
l
o
,
 
b
u
.

S
e
l
l
 
m
i
l
o
,
 
b
u
.

2
8

2
8

7
4
7

3
,
0
9
5

2
,
4
1
7

3
,
4
4
8

7
7
0

7
,
8
8
0

6
,
1
8
1

1
,
6
6
2

8
,
5
0
1

1
1
,
5
7
8

N
e
t
 
r
e
t
u
r
n
 
t
o
 
l
a
n
d
,
 l
a
b
o
r
,

c
a
p
i
t
a
l
,
 a
n
d
 
m
a
n
a
g
e
m
e
n
t
 

$
3
2
,
7
4
6

$
3
2
,
7
4
6
 

$
4
1
,
2
0
2
 

$
5
3
,
9
0
2
 

$
8
6
,
9
5
5
 

$
1
2
3
,
5
7
4

N
e
t
 
r
e
t
u
r
n
 
t
o
 
l
a
n
d
,
 o
p
e
r
a
t
o
r

l
a
b
o
r
,
 a
n
d
 
m
a
n
a
g
e
m
e
n
t
 

$
2
7
,
6
6
1

$
2
7
,
6
6
1
 

$
3
7
,
2
8
9
 

$
4
9
,
5
9
7
 

$
7
9
,
4
8
1
 

$
1
1
5
,
4
7
9

S
l
a
u
g
h
t
e
r
 
h
o
g
s
 I
 a
r
e
 
p
r
o
d
u
c
e
d
 
f
r
o
m
 J
a
n
u
a
r
y
 
t
h
r
o
u
g
h
 
A
p
r
i
l
,
 S
l
a
u
g
h
t
e
r
 
h
o
g
s
 I
I
 a
r
e
 
p
r
o
d
u
c
e
d
 
f
r
o
m

M
a
y
 
t
h
r
o
u
g
h
 
A
u
g
u
s
t
,
 a
n
d
 
S
l
a
u
g
h
t
e
r
 
h
o
g
s
 
I
I
I
 
a
r
e
 
p
r
o
d
u
c
e
d
 
f
r
o
m
 S
e
p
t
e
m
b
e
r
 
t
h
r
o
u
g
h
 
D
e
c
e
m
b
e
r
.

V
O

V
D



lUO

cropland was utilized; however, 45 acres of potential pastureland

was left idle. With an increase in swine prices to $40.00 per cwt.,

161 acres of cropland and pasture was idle and at $60.00 per cwt. the

idle land increased to 217 acres.

The MVP's shown in Table XXXI indicate that the value of continuous

cropland is greater than the expected rental rate until swine prices

increase to $40.00 per cwt. Above this price, the value drops below

the likely rental rate and with swine at $60.00 per cwt., additional

acres of continuous cropland would have no value to the operation. At

a swine price of $35.00 per cwt. and above, additional acres of total

cropland and pasture has no value to the operation with the specified

labor supply. Additional labor would have a value of $9.78 to $19.03

per hour in three periods where no swine were fed, but a value of

$29.62 to $80.33 in four of the labor periods when swine were priced

at $60.00 per cwt. Labor would not be restrictive in the July-August

and November-December periods.

Medium Size Farm Using a Two-Man Labor Supply

With the addition of a second man to the operation, livestock

relative to the production of crops became more important. Where no

swine feeding was allowed in the operation, the most profitable

organization (Table XXXII) included an 82-cow Grade "A" dairy operation

with 27 beef steers to utilize surplus forage. All the pasture and

silage requirements and a part of the hay requirements for the livestock

would be produced on the farm. Both alfalfa and red clover-timothy hay
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would be purchased. Ten acres of grain corn, 19.4 acres of cotton, and

22 acres of double cropped wheat and soybeans were produced for sale.^

With an increase in swine prices to $30.00 per cwt., only minor

changes occurred in the optimum plan; however, with $35.00 per cwt.

for swine a major change occurred. The dairy operation wa-s eliminated

from the plan and replaced with 147 brood sows in a farrow to finish

system. In addition, 105 feeder pigs would be purchased and fed to

slaughter weights. Ninety-eight acres of grain would be produced and

fed to the swine, while 832 bushels of soybeans would be sold as a

cash crop. With a five cents per pound increase in the price of

market hogs to $40.00 per cwt. only minor changes occurred in the

optimum farm organization.

With an increase in swine prices to $50.00 per cwt., the number of

sows decreased to 67 head while the number of purchased feeder pigs

increased to 2,792 head. All the available continuous cropland was

used to produce grain and an additional 32,407 bushels of grain would

be purchased. Only minor changes in the optimum organization resulted

as swine prices were increased to the maximum level being considered—

$60.00 per hundredweight.

Net revenue to land, operator labor, and management increased from

$33,499 when no swine were considered in the plan to a high of $214,124

when swine was included and priced at $60.00 per cwt. The optimum

4
The linear programming procedure assumed that all grain for the

dairy would be purchased. Where a dairy operation and grain for sale
were in the optimal plans, this grain would be available as feed for
the dairy operation.
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farm organizations and net revenues with each specified level of swine

prices is given in Table XXXII.

The marginal value products for the limiting resources are shown

in Table XXXIII. With a medium size farm and a two-man labor supply

the MVP's per hour of labor are much higher than the wage rate in

Tennessee for some labor periods in all the optimum plans. With no

swine production the values range from $2.50 to $23.31 per hour in

the March-April, May-June, and September-October labor periods. These

values become higher as the price of swine increases. With swine

prices at $60.00 per cwt., the range of values are $1.18 to $79.15

per hour. The labor supply was exhausted for all except July-August

labor periods.

All the available land was utilized when no swine production

was included in the model. An additional unit of continuous cropland

was worth $49.34, while total land had a MVP of $24.20. If available,

a farm operator would consider renting more continuous cropland.

With the introduction of swine into the optimal plans, the MVP's

for all land classes remained about the same when swine were priced

at $30.00 per cwt.; however, with $35.00 per cwt. for swine only

continuous cropland was restrictive. When the price of swine was

$60.00 per cwt., additional land had no value.

Medium Size Farm Using a Three-Man Labor Supply

With a three-man labor supply, the assumption was made that the

owner-operator would provide 3,000 hours of annual labor while two
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hired workers would provide 2,146 hours of labor each. The farm

organization (Table XXXIV) remained essentially the same as for a

two-man labor supply; however, dairy increased substantially from

82 to 104 dairy cows and steer production decreased. Where no swine

were permitted, the cropping program included the production of silage

and pasture for the livestock plus 20 acres of cotton and 18 acres

of double cropped soybeans and wheat for sale as a cash crop. The

hay requirements for the dairy enterprise would be purchased.

No major changes occurred in the optimum farm plan when swine

were valued at $30.00 per cwt.; however, at $35.00 per cwt., the

production of swine became more profitable than dairy production.

At this price the livestock system included 187 brood sows and

138 purchased feeder pigs. Fifty-six acres of continuous cropland

would be used to produce grain for the swine. Thirty-two acres of

double cropped wheat would be used to produce grain for the swine.

Thirty-two acres of double cropped soybeans would be sold as a cash

crop. Sow pasture required 32.1 acres of the pastureland. Approximately

10 acres of wheat and milo would also be produced as feed grains.

With an increase in swine prices to $40.00 per cwt. essentially no

changes occurred in the plan.

With an increase in swine prices to $50.00 per cwt., the cropping

program included the production of 74.2 acres of grain corn, 23.8

acres of wheat and milo and 18.3 acres of sow pasture. The number of

brood sows decreased from 187 to 108 head, but purchased feeder pigs

increased from 138 to 2,723 head. Slight changes occurred in the
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optimum plan when a price of $60.00 per cwt. was specified. The corn

acreage decreased from 74.2 to 72.3 acres, the wheat and milo was

replaced by 15.9 acres of wheat and soybeans and the number of brood

sows decreased from 108 to 106 head while 16 purchased feeder pigs

were added to the operation.

When no swine were permitted all cropland and pasture was

utilized. In the optimum plan with a $35.00 per cwt. price for swine,

the continuous cropland was utilized but 57.9 acres of other cropland

and 81.9 acres of pasture was left idle. With a $60.00 per cwt. price

for swine, 7 acres of continuous cropland, 57.8 acres of other

cropland, and 96.0 of pastureland remained idle. The net returns to

the fixed resources increased from a low of $35,353 to a high of

$259,044 when the price of market hogs was varied from $0-60 per cwt.

The effect of variations in swine price on resource use and net

returns is shown in Table XXXIV.

The marginal value products for the most restrictive resources

are shown in Table XXXV. As with a two-man labor supply, labor is

the most restrictive resource at high swine prices. Where no swine

were considered in the farm organization, IWP's of $42.77, $23.58,

and $24.49 were noted for continuous cropland, total cropland, and

total cropland and pasture. If additional land could be rented at

these prices, the labor supply would be utilized more efficiently

since only two labor periods were restrictive. MVP's of $12.54 and

$25.90 were obtained for the March-April and September-October labor

periods. With a price of $35.00 per cwt. for swine, the MVP for
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continuous cropland increased to $70.76 while labor was restrictive in

all periods except January-February and July-August. The MVP's for labor

in restrictive periods ranged from $9.07 to $31.29 per hour. Also at

this swine price level, an additional acre of wheat-soybeans would

increase net revenue by $25.51.

With $60.00 per cwt. for swine, additional land had no value to

the operation, while the MVP's for labor were greater than zero in

all periods except July-August and ranged from $1.18 to $79.15 per

hour. Another unit of 50 purchased feeder pigs would contribute

$16.34 or $0.33 per head to the overall net revenue.

Large Size Farm Using Operator Labor

A large size farm included 405 acres of which 147 acres were

classified as continuous cropland, 87 acres were classified rotational

land and 171 acres were restricted to permanent pasture. With an

owner-operator supplying 3,000 hours of annual labor and with no

swine feeding considered, the optimum farm organization (Table XXXVI)

would consist mainly of a cropping program where 107.1 acres of grain

corn and 31.7 acres of Vv7heat and soybeans would be produced as cash

crops. Also 227 beef steers would be kept to utilize the forage

crops produced as well as to use surplus winter labor.

With a price of $30.00 per cwt. for swine, it would not be

profitable to produce swine and the optimum plan was the same as when

swine was not permitted. When swine prices was increased to $35.00

per cwt., a major change in the optimum farm organization occurred.
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The most profitable plan would include the production of 60 brood sows

and the purchase of 77 feeder pigs. No dairy or steers were included

in the plan. The cropping program would include the production of 147

acres of corn, 40.6 acres of wheat and milo for swine feed and 32

acres of soybeans double cropped with wheat. The wheat would be fed

while the soybeans would be sold as a cash crop. No changes occurred

in the farm organization when swine prices were increased to $40.00 per

cwt.

As swine prices were increased to $50.00 and above per cwt., all

brood sows were eliminated and the operation became a specialized swine

unit feeding out purchased feeder pigs. The amount of cropland used

to produce grain was reduced to 103 acres and the amount of purchased

grain increased to 15,177 bushels of corn, wheat, and milo. With a

very limited labor to land ratio, increased swine prices with input

costs at a fixed level caused labor to become more profitable in the

swine operation relative to producing feed on the farm; thus all

except 52.9 acres of corn land was idle.

The optimum farm plans with varying swine prices are shown in

Table XXXVI. Net returns to land, operator labor, and management

varied from $32,989 to $114,981.

The marginal value products for the restricting resources are

shown in Table XXXVII. When no swine were considered in the optimum

farm organization, continuous cropland had a MVP of $87.20 per acre,

well above the expected rental rate of $48.00 per acre; however,

for total cropland and pasture the MVP was only $12.39 per acre.
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In this situation, labor also had MVP's per hour in some periods which

were well above the expected wage rate in Tennessee. The values ranged

from $6.99 to $16.76 per hour for four labor periods. In January-

February and May-June periods, labor was not a restricting resource.

With a swine price of $35.00 per cwt. for swine the MVP for

continuous cropland decreased to $60.16 per acre while total cropland

and pasture acreage was not restricting. The MVP's per hour of labor

ranged from $4.41 to $32.32 in four labor periods. At a swine price

of $50.00 and $60.00 per cwt., labor was restrictive in all periods

except July and August.

Large Size Farm Using a Two-Man Labor Supply

When an additional 3,000 hours of labor are added to the 405-acre

land base, a 70-cow Grade "A" dairy operation supplemented with 124

steers became the most profitable livestock alternative when no

swine were permitted (Table XXXVIII). The cropping program included

the production of 40 acres of silage, 32.6 acres of hay and 225.4 acres

of pasture for the livestock. In addition, 66.4 acres of grain corn

and 32.0 acres of wheat and soybeans would be produced as a cash crop.

Sixty-nine tons of alfalfa hay would be purchased for the dairy cows.

Net revenue to land, operator labor, and management with this farm

plan was $39,599.

As with a one-man operation no changes occurred in the optimum

farm organization when a price of $30.00 per cwt. was used for market

hogs. When the swine price was increased to $35.00 per cwt., the
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Grade "A" dairy was eliminated and the optimum plan included 128 sows

and 163 feeder pigs. The number of steers decreased from 124 to 82 head.

With an increase in the swine price to $40.00 per cwt., the number of

sows increased to 139 while the number of purchased feeder pigs

increased to 201. At this price level for swine the steers were

eliminated from the optimal farm plan. The cropping program included

85.7 acres of grain corn, 32.0 acres of wheat-soybeans and 29.3 acres

of wheat-milo. The pasture acres decreased to 23.5 acres to be used

for sow pasture.

With $50.00 per cwt. for swine, the number of sows was reduced to

59, but purchased feeder pigs increased to 2,829. Corn acreage

decreased from 85.7 to 75.9, wheat-soybeans decreased from 32 to 8.7

acres, wheat-milo increased from 29.3 to 62.3 acres while swine

pasture decreased from 23.5 to 10 acres.

With swine price at $60.00 per cwt., a small increase occurred

in the number of sows from 50 to 67 head, and the number of purchased

feeder pigs decreased to 2,786 head. Corn acreage decreased to 71.7

acres, wheat-soybeans increased slightly to 10.8 acres and sow

pasture increased to 11.4 acres. All wheat and milo acreage was

eliminated from the plan. With higher swine prices, a higher

proportion of the grain was purchased. With $60.00 per cwt. for

swine a total of 33,559 bushels of wheat and corn would need to be

purchased for the swine enterprise. Net returns to land, operator

labor, and management varied from $39,599 to $214,126 as swine prices

varied from $30.00 to $60.00 per cwt. The optimum farm plans on a large

farm with a two-man labor supply are shown in Table XXXVIII.
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The marginal value products for the restricting resources

associated with these plans are shown in Table XXXIX. Where no swine

were produced, the MVP for continuous cropland was $67.35 per acre

for continuous cropland and $19.01 per acre for total cropland an

pasture. An additional acre of wheat-soybean quota would have

increased returns by $16.19. Labor was restrictive in the March-April,

July-August, and September-October labor periods and had an MVP ranging

from $6.59 to $18.55 per hour. These values remained constant when

swine were priced at $30.00 per cwt., but when increased to $35.00 per

cwt., the MVP for continuous cropland increased slightly to $68.19

per acre, while total cropland and pasture was not a restrictive resource.

The MVP's per hour of labor varied from $6.53 to $33.44 during four

restrictive labor periods. The wheat-soybean acreage was restrictive

and had an MVP of $31.31 per acre. Similar values were noted with

swine at $40.00 per cwt.

With a price of $50.00 per cwt. for swine, the land resource was

not restrictive, but labor was restricted in five labor periods. The

MVP's per hour of labor varied in these five periods from $10.05 to

$52.73. At $50.00 per cwt. hog price an additional unit of 50

purchased feeder pigs in the second production period had a positive

MVP of $8.90, less than 50 cents per pig. With an increase to $60.00

per cwt. the restricting resources remained the same but MVP's were

higher.
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Large Size Farm Using a Three-Man Labor Supply

With the addition of a second hired man to the fixed land base,

the size of the dairy increased from 70 to 96 cows while the number of

steers decreased from 124 to 76 head. The acreage of grain corn

decreased from 66.4 to 47.6 acres while corn silage production was

increased for the larger dairy herd.

The optimal farm plan, where no swine were considered, included

96 cows and 76 beef steers (Table XL). Forage would be provided by

54.7 acres of corn silage, 32.5 acres of red clover-timothy hay,

and 225.5 acres of pasture. The optimal plan also included 47.6 acres

of grain corn, 32 acres of wheat and soybeans and 12.8 acres of wheat

and milo as cash crops. A net return of $50,955 could be obtained with

this optimal plan. With a swine price specified at $30.00 per cwt. ,

no changes occurred in the plan.

With swine prices at $35.00 per cwt., the Grade "A" dairy was

eliminated from the optimal farm plan and replaced by 174 brood sows

and 192 purchased feeder pigs. The number of steers was reduced to

50 head. Silage corn would no longer be produced, with this acreage

being converted to grain corn production. With fewer forage consuming

livestock a large reduction (77.6 to 52.1 acres) occurred in pasture

production and hay production (32.5 to 5.0 acres). With a swine price

of $40.00 per cwt., the remaining 50 steers were eliminated while the

number of brood sows increased to 176. Purchased feeder pigs increased

to 256 head. Only slight changes occurred in the cropping program.
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With an increase in the swine price to $50.00 per cwt., the brood

sows were reduced to 99 and the purchased feeder pigs increased to

2,815. The corn acreage was reduced from 89.9 to 78.6, wheat-soybeans

from 32 to 11.1 and pasture from 29.8 to 16.9, while wheat-milo acres

increased from 25.2 to 57.3. In addition, 34,892 bushels of wheat,

milo, and corn would be purchased. With $60.00 per cwt. for swine, the

number of brood sows increased to 106, while the number of purchased

feeder pigs was reduced to 2,739. Wheat and milo were no longer

produced, and slight changes occurred in the acreage of wheat-soybeans,

grain corn, and pasture. The major part of the grain would be

purchased at this swine price level. Net returns to land, operator

labor, and management varied from $50,955 to $259,016 when swine

prices varied from $30.00 to $60.00 per cwt. The optimum farm

organizations for various swine prices are shown in Table XL.

The marginal value products (Table XLI) for continuous cropland

was above the expected rental rate when swine prices are $35.00 per cwt.

and less. With swine prices at $40.00 per cwt. and above, it would

probably not be profitable for a farmer to rent continuous cropland

even if it were available. Where no swine were considered the

MVP's for labor were positive in the March-April, July-August, and

September-October periods. The values in the restrictive periods

ranged from $6.29 to $18.56 per hour. The wheat-soybean restriction

also had a positive value of $19.16 per acre in this situation. With

swine priced at $30.00 per cwt., no changes occurred in the MVP's.

With swine at $35.00 per cwt., total crops and pasture was no longer
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restrictive; however, the value of additional labor increased in four

production periods. The MVP's per hour of labor in restrictive periods

varied from $6.53 to $33.44. At $40.00 swine price, the MVP's for

labor in restrictive periods ranged from $7.84 to $42.58 per hour.

The wheat-soybean restriction had a MVP of $27.19 per acre.

For a $50.00 swine price, additional land had no value to the

operation, but labor became more important. Labor was restrictive in

five time periods and MVP's ranged from $10.05 to $52.73 per hour.

An MVP of $8.90 per unit of 50 slaughter hogs in the summer production

period was obtained. At a swine price of $60.00 per cwt., the same

resources were restrictive, but higher values were estimated for

labor in restrictive periods in all but the September-October production

period.

D. AREA III

Base Size Farm Using Operator Labor

Area III, which includes 24 East Tennessee counties is characterized

by small farms. Total openland for the base farm^ in this area was 129

acres with 25 acres classified as continuous cropland, 28 acres suitable

for row crops one year in three, and 17 acres suitable for row crops only

one year in six. Fifty-nine acres were classified as pastureland only.

The major crops considered in the model included hurley tobacco, grain

The base size farm was assumed to have the same acreage and land
distribution as 16 swine farms in the area which participated in the
Resource Management Program, 1965-1971.
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corn, wheat, mile, barley, corn and small grain silages, and hay crops.

All livestock enterprises which were considered in the two previous

areas were also considered in the model for Area III. The three assumed

labor situations were the same as for other areas—3,000, 6,000, and

7,392 hours of annual labor available.

Since this is a deficit grain area, grain prices were increased 16

percent above the prices used in the plans for Area I. Corn prices

were increased from 2.65 to 3.07 bushel, wheat prices were increased

from $2.90 to $3.36 per bushel, and milo prices were increased from

$2.30 to $2.67 per bushel.

With these conditions, an owner-operator using 129 acres of

openland and no swine production would maximize farm income with a

42-cow Grade "A" dairy and feeding 32 steers to a weight of 700 pounds

(Table XLII). The cropping program would include the production of

23.9 acres of silage corn, 9.6 acres of red clover-timothy hay and

94.6 acres of pasture for livestock feed. In addition, 42 tons of

alfalfa hay would be purchased for the dairy. An estimated net return

to land, operator labor, and management of $19,451 would be generated

with this farm organization.

When swine prices were increased to $30.00 per cwt., essentially

no change occurred in the optimum farm organization.

When a level of $35.00 per cwt. was specified, the dairy and

steers were eliminated and replaced by farrow to finish operation and

51 purchased pigs to be fed out during the summer months. All 25 acres

of continuous cropland was used to produce grain for the swine enterprise.



T
A
B
L
E
 
X
L
I
I

OP
TI

MU
l'

I 
FA
RM
 O
RG
AN
IZ
AT
IO
N 
F
O
R
 B
AS

E 
FA
RM
 S
IZ

E 
US

IN
G 
OP

ER
AT

OR
 L
AB

OR
 W
IT

H 
AN
D 
WI
TH
OU
T

SW
IN
E 
FE
ED
IN
G 

AN
D 

VA
RY

IN
G 

SW
IN
E 
PR
IC
E 
FR

OM
 $
30
-6
0 
PE

R 
C
W
T
—
A
R
E
A
 I
II

W
i
t
h
o
u
t
 
S
w
i
n
e

F
e
e
d
i
n
g

0

W
i
t
h
 
S
w
i
n
e
 
F
e
e
d
i
n
g
 
f
o
r
 
S
e
l
e
c
t
e
d
 
S
w
i
n
e
 P
r
i
c
e
s

S
w
i
n
e
 P
r
i
c
e
 
p
e
r
 
C
W
T
 (
D
o
l
l
a
r
s
)

3
0

3
5

4
0

5
0

6
0

C
r
o
p
 
e
n
t
e
r
p
r
i
s
e
s
,
 a
c
r
e
s

G
r
a
i
n
 
c
o
r
n

C
o
r
n
 
s
i
l
a
g
e

R
e
d
 
c
l
o
v
e
r
-
t
i
m
o
t
h
y

P
e
r
m
a
n
e
n
t
 
p
a
s
t
u
r
e

S
u
m
m
e
r
 
p
a
s
t
u
r
e

W
i
n
t
e
r
 
p
a
s
t
u
r
e

W
h
e
a
t
-
s
o
y
b
e
a
n
s

I
.
O

2
3
.
9

9
.
6

6
9
.
9

2
1
.
0

3
.
7

1
.
0

2
3
.
9

9
.
6

6
9
.
9

2
1
.
0

3
.
7

1
6
.
8

1
3
.
2

8
.
2

1
3
.
5

1
3
.
2

1
1
.
5

2
5
.
0

2
5
.
0

L
i
v
e
s
t
o
c
k
 
e
n
t
e
r
p
r
i
s
e
s

G
r
a
d
e
 
A
 
d
a
i
r
y
,
 
c
o
w
s

S
t
e
e
r
s
,
 h
e
a
d

Sl
au
gh
te
r 
ho

gs
 1

^>
 
he

ad
S
l
a
u
g
h
t
e
r
 
h
o
g
s
 1
1
^
,
 h
e
a
d

S
l
a
u
g
h
t
e
r
 
h
o
g
s
 1
1
1
^
,
 h
ea

d
F
a
r
r
o
w
 
t
o
 
f
i
n
i
s
h
,
 s
o
w
s

4
2

3
2

4
2

3
2 2

5
1

7
8

1
5

5
2

7
8

7
9
2

8
6
0

8
0
3

7
9
2

8
6
0

8
0
3

B
u
y
 
a
n
d
 
s
e
l
l
 a
c
t
i
v
i
t
i
e
s

S
e
l
l
 
c
o
r
n
,
 
b
u
.

B
u
y
 
r
e
d
 
c
l
o
v
e
r
,
 t
o
n

B
u
y
 
a
l
f
a
l
f
a
,
 
t
o
n

7
2 9

4
2

4
8 9

4
2

C
O

o



T
A
B
L
E
 
X
L
I
I
 (
C
o
n
t
i
n
u
e
d
)

W
i
t
h
o
u
t
 
S
w
i
n
e

F
e
e
d
i
n
g

0

W
i
t
h
 
S
w
i
n
e
 
F
e
e
d
i
n
g
 
f
o
r
 
S
e
l
e
c
t
e
d
 
S
w
i
n
e
 
P
r
i
c
e
s

S
w
i
n
e
 P
r
i
c
e
 
p
e
r
 
C
W
T
 (
D
o
l
l
a
r
s
)

3
0

3
5

4
0

5
0

6
0

B
u
y
 
c
o
r
n
,
 
b
u
.
 

—
B
u
y
 
w
h
e
a
t
,
 
b
u
.
 

—
S
e
l
l
 
s
o
y
b
e
a
n
s

B
u
y
 
m
i
l
o

N
e
t
 
r
e
t
u
r
n
s
 
t
o
 
l
a
n
d
,
 l
a
b
o
r
,

c
a
p
i
t
a
l
,
a
n
d
 
m
a
n
a
g
e
m
e
n
t
 

$
2
4
,
6
3
1

N
e
t
 
r
e
t
u
r
n
 
t
o
 
l
a
n
d
,
 o
p
e
r
a
t
o
r

l
a
b
o
r
,
 a
n
d
 
m
a
n
a
g
e
m
e
n
t
 

$
1
9
,
4
5
1

6
,
0
8
8

6
,
1
4
1

2
1
4

6
,
4
2
6

6
,
0
7
8

3
0
0

1
1
,
0
0
5

1
1
,
2
0
0

8
1
1

1
1
,
0
0
5

1
1
,
2
0
0

8
1
1

$
2
4
,
6
3
4
 

$
3
5
,
4
2
5
 

$
5
0
,
4
4
2
 

$
8
3
,
1
2
8
 

$
1
2
1
,
8
9
7

$1
9,
45
1 

$3
1,
04
0 

$4
5,

97
2 

$7
5,
43
3 

$1
13
,6
38

S
l
a
u
g
h
t
e
r
 
h
o
g
s
 
I
 a
r
e
 
p
r
o
d
u
c
e
d
 
f
r
o
m
 
J
a
n
u
a
r
y
 
t
h
r
o
u
g
h
 
A
p
r
i
l
,
 S
l
a
u
g
h
t
e
r
 
h
o
g
s
 
I
I
 
a
r
e
 
p
r
o
d
u
c
e
d
 
f
r
o
m

M
a
y
 
t
h
r
o
u
g
h
 
A
u
g
u
s
t
,
 a
n
d
 
S
l
a
u
g
h
t
e
r
 
h
o
g
s
 
I
I
I
 a
r
e
 
p
r
o
d
u
c
e
d
 
f
r
o
m
 
S
e
p
t
e
m
b
e
r
 
t
h
r
o
u
g
h
 
D
e
c
e
m
b
e
r
.



132

Only minor changes occurred in the plan with a price increase to $40.00

per cwt. for swine. A few more pigs and some additional grain were

purchased. When the price of market hogs reached $50.00 per cwt., all

brood sows were eliminated and the optimum farm organization became a

specialized feeding operation using purchased feeder pigs. Twenty-five

acres of grain corn was produced, and 23,016 bushels of corn, milo, and

wheat would be purchased to feed 2,455 head of purchased feeder pigs to

a weight of 230 pounds per head.

With an increase in the price of market hogs from $50.00 to $60.00

per cwt., the net return to land, operator labor, and management

increased from $75,433 to $113,638. The optimum farm organization,

both without swine feeding and where swine were fed, and the price

was varied from $30-60 per cwt. is shown in Table XLII.

The marginal value products of the restricting resources are

shown in Table XLIII. Where no swine production was considered in

the optimum farm plans the marginal value product for an acre of

continuous cropland was $110.73 and for an acre of total cropland and

pasture was $5.98. Based on expected rental rates of $40.00 to $60.00

per acre for continuous cropland, a farm operator would be justified

in renting additional such land, if available, to increase net returns.

The ftVP's for labor in the July to December months were higher than

the farm wage rate in Tennessee and varied from $6.17 to $22.15 per

hour. During the first six months, labor was not a restrictive resource.

Similar MVP's were noted when swine was considered at a price of

$30.00 per cwt.
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With swine price at $35.00 per cwt., total cropland and pasture

were no longer restrictive; however, continuous cropland continued to

have a high MVP. The MVP's for labor were high in all labor periods

except the January-February and July-August periods. These values

ranged from $4.07 to $31.61 per hour. As swine price increased to

$40.00 per cwt., the MVP for land decreased while the MVP's for labor

continued to increase. With swine prices at $50.00 and $60.00,

respectively, the MVP's for continuous cropland was $89.45 and $60.32

while the MVP's for labor ranged from $3.89 to $53.99 and $3.89 to

$80.32 per hour in the restrictive periods. Two labor periods were

not restrictive at these price levels.

Base Size Farm Using a Two-Man Labor Supply

With land held constant and no swine permitted and an additional

3,000 hours of labor added to the resource base, the number of dairy

cows increased from 42 to 60 and steer backgrounding was eliminated

from the optimal farm plan (Table XLIV). Fifty-one acres of silage

and 93.4 acres of pasture would be produced on the farm while the

hay requirements of 61 tons for the dairy would be purchased.

With an increase in swine prices to $30.00 per cwt., the size of

the dairy was reduced to 47 cows and a 76-sow farrow to finish swine

operation was added to the optimal organization. When swine prices

were increased to $35.00 per cwt., the dairy was eliminated, the number

of sows was increased to 157 head and 167 purchased feeder pigs were

included. The cropping program included the production of 25 acres of
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grain corn and 27.8 acres of pasture for the sows. An additional 26,808

bushels of grain for swine feed would be purchased.

With swine prices at $40.00 per cwt., no change occurred in the

farm organization; however, with $50.00 per cwt. for market hogs, the

number of brood sows decreased from 157 to 73 and a purchased feeder

pig enterprise was expanded to 2,750. This plan remained stable when

the swine price was increased to $60.00. Net revenues varied from

$15,678 when no swine were fed to a high of $212,332 when a swine price

of $60.00 per cwt. was used. The variations in farm organization and

net returns where the price of swine varied from $30-60 per cwt. are

shown in Table XLIV.

As shown in Table XLV, the marginal value products for a unit of

land are very high when no swine are fed. The MVP for continuous

cropland declined with increases in swine prices but exceeded usual

cropland rental rates at all swine prices considered. These MVP's

varied from $567.00, when no swine were fed to $67.24 when the price

of market hogs was $60.00 per cwt. Total cropland and pasture had an

MVP of $134.07 with no swine feeding and a value of $35.58 with swine

price at $30.00 per cwt. This land class was not restrictive at higher

swine prices. When no swine were fed, a surplus labor supply existed

in each of the six labor periods. With swine included in the model at

a sales price of $30.00 per cwt., labor became more restrictive and

exhausted in three labor periods. Additional labor in these periods

would have had a value ranging from $7.89 to $15.90 per hour. As the

price of swine was varied from $35.00 to $60.00 per cwt., labor was
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restrictive in five labor periods and the MVP's per hour of labor in

the restrictive periods ranged from $0.71 to $80.32. With swine at

$60.00 per cwt., an additional unit of 50 purchased feeder pigs would

have increased net returns by $10.95 or 22 cents per slaughter hog.

Base Size Farm Using a Three-Man Labor Supply

With a total labor supply of 7,392 hours and no increase in

available land, a dairy operation of 60 cows, the same as with a two-

man labor supply, was included in the optimum plan when no swine were

fed (Table XLVI). The cropping program included the production of 51.5

acres of silage, 8.7 acres of alfalfa hay, and 93.4 acres of pasture

for the dairy. An additional 29 tons of alfalfa hay and 32 tons of

red clover-timothy hay for the dairy would be purchased. An estimated

net revenue of $11,503 was generated in this plan.

An increase in the price of market hogs to $30.00 per cwt. caused

a decrease in the number of dairy cows from 60 to 45 head and the

addition of 117 brood sows in a farrow to finish operation. As swine

prices were increased to $35.00 per cwt., the dairy was eliminated

and the number of brood sows was increased to 194. Also, 195 purchased

feeder pigs would be fed to slaughter weights.

When a price of $50.00 per cwt. for swine was specified, the number

of brood sows decreased to 114 head and purchased feeder pigs increased

to 2,685 head. With a specialized swine operation, the cropping

program included 25.0 acres of grain corn production and 19.4 acres of

pasture to provide for the needs of brood sows. Also, 45,540 bushels

of grain would be purchased for swine feed.
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Estimated net returns to land, operator labor, and management

reached a level of $257,410 at the $60.00 swine price. The optimum

plans and net returns for each price situation is shown in Table XLVI.

The marginal value products for the restricting resources

associated with the optimum farm plans are shown in Table XLVII.

Land was very restrictive at low swine prices while labor became the

major restriction at the price of market hogs was increased.

The MVP for continuous cropland ranged from a high of $567.00

per acre when no swine were fed to a low of $69.24 per acre when the

market price for swine was $60.00 per cwt. These values are considerably

higher than the expected rental rate for this class of land. Total

cropland and pasture had an MVP of $134.07 per acre when no swine were

produced. Labor was not a restricting factor in any time period. With

swine permitted in the farm plan, labor was utilized more fully. With

$30.00 per cwt. for swine, the labor was restrictive in three labor

periods with MVP values ranging from $0.31 to $18.09. Further increases

in swine price increased the MVP for labor in five labor periods.

With $60.00 per cwt. for swine, the MVP's per hour of labor ranged from

$0.71 to $80.22 in restrictive periods. Only in the March-April period

was labor not restrictive. An MVP of 10.95 was obtained for a 50-pig

unit of feeder pigs in the summer feeding period.

Medium Size Farm Using Operator Labor

A medium size farm in Area III was twice the size of the base farm

and included 50 acres of continuous cropland, 90 acres of rotational
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cropland, and 118 acres of land suitable only for permanent pasture.

When swine feeding was not permitted, the optimum plan included 36.2

acres of grain corn, approximately 15 acres of silage corn, 6.5

acres of alfalfa hay, 24.6 acres of red clover-timothy hay and

more than 175 acres of permanent pasture (Table XLVIII). The

livestock program would include 26 Grade "A" dairy cows and 161

steers "backgrounded" to 700 pounds.^

When swine were prrmitted and a price of $30.00 per cwt. was

specified, only slight changes occurred in the optimal plans. Forty

purchased feeder pigs would now be fed to slaughter X\feights and net

returns would increase slightly. With a swine price of $35.00 per

cwt., the dairy was eliminated from the optimum plan, the number of

steers was reduced from 161 to 21, a herd of 71 brood sows in a farroxi?

to finish operation would be maintained and 43 purchased feeder pigs

would be fed to slaughter weights. The cropping program would include

30.4 acres of grain corn, 3.4 acres of red clover-timothy hay, 19.6

acres of wheat-soybeans and 33.6 acres of sow pasture. An additional

9,501 bushels of Xsrheat and corn would be purchased for swine feed,

while 50.6 bushels of soybeans xTOuld be sold as a cash crop.

With an increase in the swine price to $40.00 per cwt., the

number of sows increased to 74 and purchased feeder pigs increased

to 56 head. The steers and red clover-timothy were eliminated and

Because of the high fixed costs associated with a Grade "A'
dairy, in many cases a 26-cow unit would be too small to be a
practicable unit.
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corn, wheat-soybeans, and pasture acreage were reduced. With $50.00

per cwt. swine prices, all sows were eliminated in the optimum plan

and the livestock program shifted to purchasing feeder pigs and feeding

to a slaughter weight. In this system, 2,408 pigs would be fed. Fifty

acres of corn would be produced and the remaining grain requirement of

20,378 bushels of wheat, corn, and milo would be purchased. No change

in the optimum plan occurred with the maximum swine price considered

($60.00 per cwt). The estimated net return to land, operator labor,

and management varied from $33,590 without swine to $115,362 when

swine were permitted with a market value of $60.00 per cwt. (Table

XLVIII).

With the land—labor ratio used in this situation, labor was very

restrictive relative to all land classes except continuous cropland.

The marginal value products for continuous cropland varied from $110.76

to $64.32 per acre and for all swine prices, well above an expected

rental rate of $48.00 per acre (Table XLIX). Total cropland and pasture

had a MVP of $5.99 and $8.19 per acre, respectively, where no swine

were fed and when swine were priced at $30.00 per cwt. The MVP's for

this land class were zero at higher swine prices.

Without swine feeding, the MVP's for labor varied from $6.17 to

$22.15 per hour for the last six months of the year. With swine at

$30.00 per cwt., these values range from $2.84 to $21.57 for four labor

periods. In January-February and May-June periods labor was not a

restrictive resource. As the price of swine increased to $35.00, the

MVP for labor varied from $4.07 to $31.61 for the restricting periods.
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At $50.00 per cwt. for swine, the MVP's varied from $3.88 to $53.99 per

hour for the restrictive periods and at $60.00 varied from $51.40 to

$52.03 for the same periods.

Medium Size Farm Using a Two-Man Labor Supply

When an additional 3,000 hours of labor were added to the land

resource base of 258 acres of openland, a 84-cow Grade "A" dairy

operation supplemented with 63 beef steers became the optimum farm

organization for the situation excluding swine as an alternative

(Table L). Corn silage, red clover-timothy hay and pasture would be

produced for the livestock enterprises. An additional 102 tons of

hay would be purchased for feeding the livestock. An estimated net

return of $30,263 would be generated with this farm organization.

Only a slight change in the optimal farm organization occurred

when swine prices were $30.00 per cwt.; however, at $35.00 per cwt.

for swine, both the dairy and beef steers were eliminated from the

plan and replaced by 156 brood sows in a farrow to finish operation.

The cropping system included the production of 33.5 acres of corn,

16.5 acres of wheat-soybeans and 26.4 acres of pasture for the brood

sows. When the swine price was increased to $40.00 per cwt., the number

of brood sows increased to 155 and 103 purchased feeder pigs were

included in the optimum plan. The corn acreage was reduced from 33.5

to 26.9 acres, while wheat-soybeans were increased from 16.5 to 23.0

acres.

When the price of swine was raised to $50.00 and $60.00 per cwt.,

a sharp increase in the number of purchased feeder pigs was noted and
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the number of brood sows decreased from 155 to 72 head. All 50 acres of

the continuous cropland was used to produce grain corn and in addition

more than 36,000 bushels of grain were purchased. The optimal plans

for a medium size farm with a two-man labor supply are shown in Table L.

The addition of a second man increased the size of the enterprises,

thus the net revenue; however, the organization of the enterprises

remained essentially the same as for an owner-operator situation.

The marginal value products for the most restricting resources

are given in Table LI. The MVP's for continuous cropland are higher

than the expected rental rate for such land in each of the optimum

plans with varying swine price. The values range from $112.27 to $60.72

per acre. The value of the marginal product for total cropland was

relatively low when no swine were fed and when swine were priced at

$30.00 per cwt.

The MVP's for labor were higher than the wage rate for certain

periods at all swine price levels. When no swine were permitted,

these values were $11.69, $20.45, and $10.20 for the July-August,

September-October, and November-December labor periods, respectively.

When swine were priced at $30.00 per cwt., the MVP for January-February

labor was $2.87 per hour. With a swine price from $35.00 to $60.00

per cwt., labor was restrictive in four production periods and MVP's

ranged from $3.88 to $80.32.

Medium Size Farm Using a Three-Man Labor Supply

With the addition of a second hired man to the labor supply

(Table LIT), a specialized dairy operation consisting of 104 Grade "A"
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dairy cows was the most profitable farm organization when swine were

excluded as an alternative. All the cropland would be utilized to

supply the forage needs of the dairy and an additional 69 tons of hay

would need to be purchased for the livestock. The estimated net returns

to land, operator labor, and management were $31,852 with the assumed

labor and land, and no swine feeding permitted.

At a swine price of $30.00 per cwt., the number of dairy cows

was reduced to 95 head and 22 brood sows were added in the optimal

farm organization. Also included were 33 steers to be "backgrounded"

to 700 pounds. Silage, pasture, and a part of the hay requirements

would be produced for the livestock with 100 tons of alfalfa and red

clover and timothy purchased for the dairy herd and steers. At $35.00

swine prices, the dairy and steers were eliminated and replaced by

192 brood sows in a farrow to finish operation and 145 head of feeder

pigs would be purchased and fed to a weight of 230 pounds. The cropping

program included 33.2 acres of grain corn, 16.8 acres of wheat-soybeans,

and 32.7 acres of sow pasture. The expanded number of swine would

require the purchase of 31,300 bushels of corn and wheat.

With $40.00 per cwt. for swine, the number of sows remained the

same, the number of purchased feeder pigs increased to 184 and the

cropping systems changed only slightly. With swine prices at $50.00

and $60.00 per cwt., respectively, the number of sows was reduced

from 192 to 113 while purchased feeder pigs increased from 184 to 2,685.

The 50 acres of continuous cropland was utilized for corn production and

19.2 acres of sow pasture was used. The remaining grain for the swine
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would be purchased. The net returns to land, operator labor, and

management ranged from $131,853 with $30.00 per cx.t. for swine to

$259,111 when market hogs had a sales price of $60.00 per cwt. Optimum
farm plans where no swine were considered and for various levels of

swine prices are shown in Table LIT.

The marginal value products for the restricting resources are

shown in Table LIII. With no swine feeding permitted, the MVP for

continuous cropland was more than $200 per acre. Returns to additional

acres of continuous cropland was above $65.00 per acre for all levels

of swine price. When no swine feeding was permitted labor was

restrictive in only two of the labor periods, while labor was restrictive

in four of the labor periods when swine prices were $60.00 per cwt.

The range of MVP's for labor in restrictive periods varied from $1.44

per hour to $80.33 With swine priced at $30.00 per cwt., labor was

restrictive in the May-June, July-August, and September-October labor

periods, while with $35.00 per cwt., labor was restrictive in all

periods except January and February. At swine prices of $40.00,

$50.00, and $60.00, labor was restrictive in four production periods
in each case.

Large Size Farm Using; Operator Labor

The land resource base for the large farm was increased to three

times the base size farm. It included 75 acres of continuous cropland,

135 acres of rotational land and 177 acres of permanent pasture. With

the one-man labor supply on 387 acres of openland, labor was quite
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limited relative to land and only a very small dairy herd was included

in the optimal plan when swine was an excluded alternative. The

major enterprises for the plan in the situation were cash grain and

294 beef steers utilizing the available forage and pasture (Table LIV).

The net income to land, operator labor, and management for this plan

was $25,869.

When swine prices were increased to $30.00 per cwt., the plan

remained essentially unchanged except for the addition of 64 purchased

pigs to be finished to slaughter weight and some reduction in cash grain

sales. With swine prices at $35.00 per cwt., the dairy cows were

eliminated and the number of steers decreased from 294 to 47 head.

These livestock were replaced by 64 brood sows in a farrow to finish

swine operation. All 75.0 acres of the continuous cropland was used

to produce grain corn and wheat for the swine and soybeans for sale,

while the amount of permanent pasture was reduced from 177.0 to 58.3

acres. More than 6,500 bushels of grain would be purchased.

With $40.00 per cwt. for swine the remaining 47 steers were dropped

from the plan and the sows were increased to 70 head. Grain purchases

would also be increased to 7,823 bushels. With $50.00 per cwt. for

swine, the swine operation shifted from a farrow to finish system to a

feeding operation with purchased feeder pigs. The optimal plan changed

only slightly when swine price was increased to $60.00 and included

53 acres of grain corn, purchase of 20,079 bushels of wheat and corn,

and 2,402 purchased pigs fed to slaughter weight. The net return to

land, operator labor, and management was $115,445 at the $60.00
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swine price. The optimum plans for the large farm and one-man labor

supply are shown in Table LIV.

The marginal value products of the restricting resources for the

optimal farm organizations are shown in Table LV. When no swine

production was permitted, the MVP's for continuous and total cropland

was $112.37 and $5.64 per acre, respectively. Labor was restrictive

during the last six months of the year and the MVP varied from $9.54

per hour in the July-August period to $18.52 per hour in the November-

December period.

With the swine price increased to $35.00 per cwt., the MVP for

continuous cropland remained above the expected rental rate while

total cropland had a zero marginal value product. With the increased

swine production, labor became more restrictive and the MVP's for

labor varied from $13.19 to $23.15 per hour in four labor periods.

With $50.00 per cwt. for swine, continuous cropland had an MVP of

$29.55 per acre, while labor was restrictive in five periods, and

MVP values ranged from $3.89 to $53.99 per hour. At $60.00 swine

prices the MVP for an acre of continuous cropland became zero, and

surplus labor occurred in July, August, November, and December. For

the remaining four labor periods the MVP's for labor ranged from

$29.62 to $80.32 per hour.

Large Size Farm Using a Two-Man Labor Supply

With the addition of a second man to the labor supply, the optimum

farm plan when no swine are fed, included a 68-cow Grade "A" dairy and
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193 beef steers (Table LVl). Thirty- seven acres of grain corn would be

produced and the corn would be sold. The remaining 81 acres of

cropland and 269 acres of pasture would be utilized in the production

of forage for the livestock. Fifty-three tons of alfalfa hay would

also be purchased for the dairy cows. A net return to land, operator

labor, and management of $33,335 could be obtained with this farm

organization.

With swine prices of $30.00 per cwt., the dairy and steer numbers

remained the same, but was supplemented with 59 purchased feeder pigs.

The cropping program remained unchanged; however, the amount of corn

sold was reduced by 626 bushels to provide grain for the slaughter

hogs. With a swine price of $35.00 per cwt., the dairy operation was

replaced by 151 brood sows in a farrow to finish operation supplemented

with 96 purchased feeder pigs. The number of steers were reduced from

193 to 17. All 75 acres of continuous cropland was used to produce

grain corn, and double cropped wheat and soybeans. Pasture acreage

decreased from 269.2 to 42.5 acres. Grain purchased included 10,688

bushels of corn and 11,308 bushels of wheat. With $40.00 per cwt.

for swine, the steers were eliminated from the optimal plan and slight

changes occurred in swine numbers as well as in the acreages of the

crops produced.

At $50.00 and $60.00 per cwt. for swine, the number of brood

sows was reduced from 152 to 70 head and the number of purchased feeder

pigs to be fed to slaughter weight increased to 2,757. The grain corn

acreage increased to 70.2 acres and permanent pasture was reduced to
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11.9 acres. To meet the feed requirements for the swine operation, a

total of 34,233 bushels of corn, wheat, and mile would be purchased.

The enterprise combinations and net returns are shown in Table LVI.

Net returns varied from $33,335 with a $30.00 per cwt. to $215,209

when swine could be sold for $60.00 per cwt.

The marginal value products for the restricting resources are

shown in Table LVII. When no swine were fed, continuous cropland and

labor in the July-December labor periods were very restrictive. An

additional acre of continuous cropland had an MVP of $111.91 while

total cropland and pasture had an MVP of only $5.02 per acre. Labor

in the last six months had MVP's ranging from $10.20 to $20.45 per

hour. With a price of $30.00 per cwt. for swine, the land-labor use

changed only slightly, thus the MVP's remained almost constant. An

increase to $35.00 per cwt. for swine caused a drop in the MVP of

continuous cropland to $80.91 per acre while the value for total

cropland and pasture became zero. In this situation 267 acres of

total land was left idle. Labor was restrictive in each labor

period except the January-February and July-August periods. The MVP

of labor in the restrictive periods varied from $13.19 to $23.15 per

hour.

As swine prices increased from $40.00 to $60.00 per cwt., the MVP

for continuous cropland decreased from $47.35 to $8.10 per acre. The

amount of total land left idle increased from 286 to 300 acres. Labor

was not restrictive for the July-August period for swine prices of

$35.00 per cwt. and above. During this period 16 to 30 hours of surplus

labor occurred in the optimal farm organization.
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Large Size Farm Using a Three-Man Labor Supply

Changes occurring in the optimal farm organizations when a third

man was added to the fixed resource base are shown in Table LVIII. When

no swine were fed, the size of the dairy increased from 68 to 95 cows

while the number of steers decreased from 193 to 148 when compared to

the two-man labor situation. Approximately, 21 acres of grain corn

were produced for sale. In addition 54.3 acres of corn silage, 36.6

acres of red clover-timothy hay, 200.1 acres of permanent pasture,

and 75.3 acres of temporary pasture would be produced to provide the

forage needed for the dairy cows and steers. An additional 99 tons

of hay would need to be purchased. All the land resources would be

utilized with this plan; however, 130 hours of surplus labor would

be available from January through June. This farming system would

generate an estimated $36,588 to land, operator labor, and management.

With a swine price of $30.00 per cwt. for market hogs, essentially

no changes occurred in the plan. Forty-three purchased feeder pigs

were to be fed to slaughter weights and the amount of corn for sale

was reduced. With $35.00 per cwt. for hogs, the dairy operation was

eliminated and the number of steers was reduced to 6 head. A farrow

to finish swine herd of 189 head became the major livestock enterprise

supplemented by 130 purchased feeder pigs. Grain corn production

increased to 45.8 acres and 29.2 acres of wheat-soybeans would be

produced. Permanent pasture acreage was reduced from 200.1 to 38.2

acres. A large amount (29,072 bushels) of wheat and corn would be

purchased to support the swine operation. Only minor changes occurred

in the plan as the price of swine was increased to $40.00 per cwt.
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With $50.00 and $60.00 per cwt. for swine, the number of sows was

reduced to 111 head and the purchased feeder pigs increased to 2,688

head. The 75 acres of continuous cropland would be used for grain

corn production and 18.9 acres of land would be used for sow pasture.

A total of 40,682 bushels of corn, milo, and wheat would be purchased.

Net returns to land, operator labor, and management increased from

$36,588 with swine prices at $30.00 per cwt. to $260,692 when these

prices were increased to $60.00 per cwt.

Marginal value products for the restricting resources in the

optimum plans shown in Table LVIII are presented in Table LIX. When

swine prices were specified at zero and $30.00 per cwt., continuous

cropland had a marginal value product exceeding $100 per acre while

the MVP's for total land were $5.99 and $8.19 per acre. As the

swine price ranged from $35.00 to $60.00 per cwt., the value for

continuous cropland decreased from $80.91 to $8.11 per acre. Total

cropland and pasture had no value in increasing returns to the

operation with this range of swine prices, since 267 to 300 acres of

such land was not used in the optimum farm organization.

Labor was very restrictive in some labor periods. Without swine

production, MVP's for labor varied from $6.17 to $13.49 and $22.15 per

hour for the July-December labor periods. With $30.00 per cwt. for

swine, only minor changes occurred in these values; however, labor

was also exhausted in the March-April period.

With swine prices ranging from $35.00 to $60.00 per cwt., labor

was restrictive in at least four production periods. The MVP's
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varied from $3.89 to $76.44 during these labor periods. Labor was not

a restricting resource in the July-August labor period with swine

prices of $35.00 per cwt. and above. Also the 1,000 head restriction

on purchased feeder pigs during the May-August production period was

effective when swine prices were $50.00 and $60.00 per cwt. The MVP's

for additional hog units were small ($3.81 and $14.02 per 50 hogs)

and an additional unit would contribute little to net revenue.



CHAPTER VI

RESULTS OF THE ANALYSIS ON SELECTED EFFICIENCY

FACTORS AND THEIR EFFECT ON

ON POTENTIAL FARM INCOME

A. INTRODUCTION

In this chapter comparisons of the effect of variation in

efficiency factors of production on the optimum farm organization and

net returns are made for a "representative" farm. Three factors

considered were costs of grain, number of pounds of pork produced

per sow, and amount of feed required to produce a pound of pork.

In the basic model a "representative" farm and resource situation

were developed for each of the three study areas to account for the

varying amounts of land available in each land class, the alternative

enterprises, and differences in grain costs in each of the three

regions. As shown in the preceding chapter the crop and livestock

mix in the optimal farm organizations were similar across the areas.

On this basis, the "representative" farm for the analysis of efficiency

factors was modified so that the acreage in each land classification

was based on the average for the three study areas.

The "representative" farm included 149.0 acres of openland

distributed as follows: 45 acres of continuous cropland, 26.3 acres

of 1-3 year rotational land, and 16 acres of 1-6 year rotation land,

and 61.7 acres of permanent pasture. Tobacco and cotton were excluded
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as enterprise alternatives. Double cropped wheat and soybean acreage

were restricted to 32 acres.

The average available labor reported on 225 Resource Management

swine farms from 1969 to 1973 was 1.6 man equivalents or 4,898 hours.

This was used as the labor restriction for the "representative" farm

in this model. In the models analyzed in Chapter V three levels of

labor (3,000, 6,000, and 7,293 hours) were assumed.

Since the variables being analyzed in the model are directly

related to swine production, no dairy was considered in the model.

Livestock alternatives considered were two beef (cow-calf) operations,

four steer systems, and a feeder pig operation.

THE EFFECTS OF VARYING THE PRICE OF CORN

ON NET REVENUE FROM SWINE PRODUCTION

AND OPTIMUM FARM ORGANIZATIONS

Since feed costs account for 60 to 90 percent of the total costs

of finishing swine to market weight and corn or other grain amounts

to 60 to 70 percent of the total cost of the ration, profitability

of swine production is heavily influenced by grain prices. An individual

farm operator cannot control the market price of grain; however, he

can take actions which may reduce his costs. These actions include

the acquiring of grain storage facilities, and the purchase of annual

grain needs during grain harvesting periods when seasonal lows

normally occur. Grain cost may also be affected by buying in volume

at reduced costs.



in

A comparison of net revenue from a farrow to finish swine operation

and the purchase of pigs at a weight of 45 pounds and fed to a slaughter

weight of 230 pounds was made with the price of corn varying from $1.50

to $4.00 per bushel. These comparisons are shown in Table LX. Swine

budgets developed by Ray and Walch [29] were modified to account for

differences in grain prices.

Swine prices were held constant at $35.00 per cwt. for slaughter

hogs and $24.15 for purchased feeder pigs. A reduction in the price

of corn of $.50 per bushel increased the net revenue for the farrow

to finish system by $92 per brood sow while the same reduction in

corn price increased the return on a purchased feeder pig by $5.50

per head.

Optimal farm plans were obtained by use of linear programming

to determine the effect on returns to land, labor, capital, and

management when corn was charged to the swine at $1.50, $2.00, $2.50,

$3.00, $3.50, and $4.00 per bushel. The returns to land, labor,

capital, and management were then modified to remove the costs of

hired labor and annual capital charges. In evaluating the optimum

farm organization with a resource base of 149 acres of openland

combined with a 1.6 man labor supply, it was found that significant

changes occurred in the type and size of the swine enterprises aiid

other livestock as well as with land use, when corn prices were

varied from $1.50 to $4.00 per bushel. When corn was priced at $1.50

per bushel, the optimum farm organization (Table LXI) included 122

brood sows in a farrow to finish operation and 196 purchased feeder
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TABLE LX

EFFECTS OF VARYING CORN PRICES ON GROSS AND NET REVENUE

PER UNIT FOR TWO SYSTEMS OF SWINE PRODUCTION

Farrow to Finish^ Purchased Feeder Pigs^
Corn

Price

Gross

Revenue

Net

Revenue'"
Gross

Revenue

Net ^
Revenue

1.50 1,309

------ Dollars

642 79.78 22.47

2.00 1,309 550 79.78 17.17

2.50 1,309 458 79.78 11.87

3.00 1,309 366 79.78 6.57

3.50 1,309 274 79.78 1.27

4.00 1,309 182 79.78 -4.03

Assumes a sow producing two litters of eight pigs each with 15.5
head of market hogs sold at $35.00 per hundredweight. A feed conversion
of 3.8 pounds per pound of gain was used.

^Assumes a purchased feeder pig bought for $24.15 and sold at 230
pounds for $35.00 per hundredweight. The feed conversion was increased
to 4.0 pounds of feed per pound of gain.

'Net revenue equals gross revenue minus variable and fixed costs
per sow.

Net revenue equals gross revenue minus variable and fixed cost
per purchased feeder pig and fed to a slaughter weight of 230 pounds.
Net revenue is the return to land, labor, capital, and management.
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pigs which would be fed to slaughter weight. The majority of the grain

needs (22,303 bushels) would be purchased to feed the swine. The

cropping program included the prxjduction of wheat, milo, and soybeans.

When the corn price was increased to $2.00 per bushel, the number

of sows increased to 125 and the number of purchased feeder pigs

decreased from 196 to 155. The wheat-soybean acreage decreased to

17.9, wheat-milo to 3.8, and 23.3 acres of corn were produced. At

prices of $2.50 per bushel for corn, the feasible plan included 123

brood sows, 51 purchased feeder pigs, and 14 steers. The number of

steers varied from 14 at $2.50 per bushel for corn to 71 when the

corn price was increased to $4.00 per bushel. The amount of grain

purchased decreased from 20,145 bushels to 16,776 over this same price

variation. Net returns to land, operator labor, and management varied

from $69,220 with $1.50 per bushel corn to $18,537 when it cost $4.00

per bushel to purchase corn. With corn prices at $3.50 and above

the optimum plan included the production of grain corn on all continuous

cropland and on 8.8 acres of rotational land in combination with 17.6

acres of red clover-timothy hay.

The marginal value products for the restricting resources are

shown in Table LXII. Continuous cropland was exhausted in each optimal

plan and had MVP's ranging from $34.10 to $137.55 per acre. With corn

priced at $2.50 and above the MVP was above the expected rental rate of

$48.00 per acre for the land class. Other land classes had MVP's

ranging from $9.32 to $34.54 when corn was $2.50 to $4.00 per bushel.

Total cropland had MVP's greater than zero when corn was $3.00 and
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above and total cropland and pasture had MVP's greater than zero when

corn prices were $3.50 and $4.00 per bushel.

The labor supply was exhausted in four labor periods with corn

priced at $1.50 per bushel with MVP's ranging from $18.07 to $37.64

per hour. With corn priced at $2.00 and $2.50 per bushel, labor was

exhausted in all labor periods. The MVP's per hour of labor in

restrictive periods ranged from $0.72 to $23.68. As corn price was

increased to $3.50 per bushel labor became less restrictive.

C. THE EFFECT VARYING THE NUMBER OF HOGS PRODUCED

PER BROOD SOW FARROWED ON NET REVENUE

AND OPTIMUM FARM ORGANIZATION

The average number of pigs per litter for Tennessee producers

was 7.6 head in 1974 and 7.2 head in 1964.^ These figures

indicate that little progress has been made in the management of

breeding and farrowing in swine operations during the past ten years.

During the same period the technology and genetic ability of brood

sows was available for producing a litter size of 10 to 12 pigs per

farrowing. Since a minimal additional expense is required to farrow,

wean, and produce larger litters, improved management could substantially

increase returns to swine producers.

In this section, comparisons are made of the effects of varying

the number of market hogs produced per brood sow farrowed on the return

^Tennessee Agricultural Statistics, Bulletin T-8 and T-11,
Tennessee Crop Reporting Service, Nashville, 1971 and 1974.
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to the brood sow and also on the optimum farm organization where

different rates of production were achieved from the swine operation.

As shown in Table LXIII an increase in the number of hogs produced

per brood sow increases gross revenue by the added production multiplied

by price; whereas, additional costs are only those directly associated

with the production of the additional animals. By modifying the swine

2
budgets in Farm Planning Manual to account for different amounts of

pork produced, it was noted that each additional animal produced

increased net return to land, labor, capital, and management by $32.48

per sow.

Alternative farm organizations which maximize potential net

income to the fixed resources when the number of swine produced per

sow was varied from 10 to 20 per year are shown in Table LXIV. With

an average of ten hogs per year, only 19 brood sows in a farrow to

finish operation were in the optimal plan. Purchased feeder pigs

to be fed to slaughter weight amounted to 2,235 head and 75 beef steers

would be backgrounded to 700 pounds. All continuous cropland was used

to produce grain and 42.3 acres of winter pasture would be produced to

provide feed for the steers. As the number of hogs produced per year

increased, the number of brood sows in the optimum farm organization

increased substantially to a maximum of 126 when 18 and 20 hogs per

sow were produced. The number of purchased feeder pigs declined from

2,235 to 8 head over the same production range. The number of steers

2
Ray and Walch [29].



184

TABLE LXIII

EFFECTS OF RATE OF PRODUCTION PER SOW (TWO LITTERS
PER YEAR) ON GROSS REVENUE, TOTAL COST,

AND NET REVENUE PER BROOD SOW^

Pigs Produced
Per Litter

Gross Revenue

Per Sow^
Total Cost

Per Sow'^
Net Revenue

Per Sow*^

4.0 723.33 544.68 178.65

4.5 796.60 585.47 211.13

5.0 869.87 626.26 243.61

5.5 943.14 667.05 276.09

6.0 1,016.41 707.83 308.58

6.5 1,089.68 748.83 340.85

7.0 1,162,95 789.42 373.53

7.5 1,236.22 830.31 405.91

8.0 1,309.49 870.99 438.50

8.5 1,382.86 911.78 471.08

9.0 1,456.03 952.57 503.46

9.5 1,529.40 993.36 536.04

10.0 1,602.57 1,034.15 568.42

Selling price assumed to be $35.00 per cwt. and I%% death
loss. Feed requirement per hog is 1.25 cwt. of supplement at $8.06
per cwt. and 9.14 bushels of corn at $2.65 per bushel.

^Gross revenue derived by modifying basic swine budgets to
account for different amounts of pork produced per sow.

^Total cost modified to account for different amounts of pork
produced.

^Net revenue equals gross revenue minus variable and fixed
costs.
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decreased from 75 to 14 head as the number of hogs produced per sow

increased from 10 to 16 head. With higher swine production rates no

steers were produced.

The cropping program included the production of grain corn, wheat-

soybeans and red clover-timothy hay. The amount of purchased grain

varied from 16,563 to 24,117 bushels in the optimal plans when the

production rate per sow was varied from 10 to 20 hogs per sow per year.

The net return to land, operator labor, and management varied from

$28,370 to $64,460.

The marginal value products (Table LXV) for continuous cropland

were greater than zero and above the expected rental rates when the

number of swine produced per sow varied from 10 to 16 head. Total

cropland had an MVP of $59.94 with 10 hogs produced and $32.32 when

12 hogs were produced per sow. Above this level the MVP's were zero

for this land class. Between 14 and 20 hogs produced, the MVP's

for one in three year rotation land varied from $11.50 to $0.19 per acre.

Some labor periods were restrictive for each level of swine

production. Available labor was exhausted in all periods when 16 hogs

were produced per sow. The MVP's for the restricting labor periods

varied from $3.81 to $30.79 per hour.

D. EFFECTS OF VARYING FEED CONVERSION ON NET

REVENUE AND OPTIMUM FARM ORGANIZATION

Data on the amount of feed per pound of gain for producing

swine is very limited in Tennessee and such data are difficult to
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obtain since most producers feed both home grown as well as purchased

feed. Recommendations by research and extension personnel in the

Animal Science Department suggests that swine producers can produce

a pound of pork with 3.8 or less pounds of feed [27]. Factors which

affect the feed requirement include the quality of feed and the form

in which it is fed, the genetic characteristics of the swine herd and

the general health of the swine herd. The feeding facilities and the

system of feeding also affect the amount of total feed used in the

swine operation. All these factors are influenced by the management

skills of the producer and all, with the exception of changing the

genetic characteristics, can be changed in a relatively short period

of time. Since the major portion of total costs of producing swine

are the feed costs, the cost of production is determined to a

considerable extent by feed conversion ratios. Costs and returns with

varying feed conversions are shown in Table LXVI.

Optimum farm plans were developed for a "representative" farm

using a 1.6 man labor supply to show the effect on farm organization

and net returns to land, operator labor, and management with variations

in feed conversion rates. A selling price of $35.00 per cwt. for

slaughter hogs and $24.15 per head for feeder pigs was assumed. Corn

could be produced or purchased. A purchase price of $2.65 per bushel

was assumed. The amount of feed to produce a pound of pork was varied

from 3.2 to 4.8 pounds. The optimal farm plans are shoxro in

Table LXVII. Net revenue decreased from $57,826 with a feed conversion

of 1-3.2 to $27,246 for a feed conversion of 1-4.8.



TABLE LXVI

EFFECTS OF FEED EFFICIENCY ON NET RETURN TO LAND,
LABOR, CAPITAL, AND MANAGEMENT FOR A MARKET HOG^

189

Pounds of

Food

Per Pound

Per Gain

Total

Revenue

Variable

Cost

Variable

and Fixed

Cost

Net ^
Return

----------- Dollars ------

3.2 79.78 57.45 59.10 20.68

3.4 79.78 59.32 60.97 18.81

3.6 79.78 61.18 62.83 16.95

3.8 79.78 63.04 64.69 15.09

4.0 79.78 65.25 66.90 12.88

4.2 79.78 66.77 68.42 11.36

4.4 79.78 68.64 70.29 9.49

4.5 79.78 70.50 72.15 7.63

4.7 79.78 72.36 74.01 5.77

Assumes a 230 pound market hog with a selling price of $35.00
per cwt.

Net return to land, labor, capital, and management.
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With a 3.2 conversion rate the optimum plan included a 124-sow

farrow to finish operation and the finishing of 185 purchased feeder

pigs. In addition to the grain produced (44.9 acres), 19,159 bushels

of corn would be purchased. With an assumed conversion rate of 3.8

pounds of feed per pound of gain, 14 steers would be added, the brood

sows would decrease to 123 head, and the number of purchased pigs

would decrease to 51 head. With a conversion rate of 4.0 to 4.8

pounds of feed, the steers increased to 54 head while the brood sows

decreased to 115 head. Only 35 purchased feeder pigs were included

in the optimal plan when the gain per pound of feed was 4.4 pounds

and above.

With the assumed land and labor restrictions, continuous cropland

and labor were the major restrictions to a higher production level.

The marginal value products for the restricting resources are shown

in Table LXVIII. The marginal value products for labor were above

zero in all labor periods in each of the optimal plans with the

exception of November—December labor with 3.2 and 3.6 feed efficiency

and May and June labor with a 4.8 feed efficiency. With the exception

of January-February labor and a feed efficiency of 4.4 and 4.8, the

MVP's period per hour of labor were above the wage rate for all periods

when the available labor was exhausted.

The optimal farm plans developed in this chapter show that at

low corn prices and/or high feed conversion rates, increased swine

production yields much higher net returns. At low corn prices, less

resources are devoted to the cropping program, and a large part of
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the grain would be purchased. As corn prices rise and feed conversion

rates decrease, the crop-livestock mix changes. The number of hogs

produced decreases and crop production increases.



CHAPTER VII

A COMPARISON OF SWINE PRODUCTION SYSTEMS IN RELATION

TO ALTERNATIVE LIVESTOCK ENTERPRISES AND THEIR

EFFECT ON OPTIMAL FARM ORGANIZATIONS

A. INTRODUCTION

In this chapter an evaluation was made of feasible enterprise

combinations on a "representative" farm and comparisons were made to

determine the effect of different livestock enterprise constraints

on the net returns to the available fixed resources. A "representative"

farm was defined as having 149 acres of openland and 4,898 hours of

labor available for the production of crops and livestock. The land

and labor constraints used in developing the models for this chapter

are identical to those outlined in Chapter VI. Input-output data for the

crop and livestock budgets were the same as used in previous models.

Alternative livestock situations which are common on Tennessee

farms were included in the models. Twelve situations and six livestock

enterprise restrictions were considered. The six livestock enterprises

considered were: Grade "A" dairy, manufacturing milk, brood sows

to produce feeder pigs, brood sows in a farrow to finish system, brood

cows to produce beef feeder calves, and purchased feeder steers. The

six enterprise restrictions were evaluated under two grain acquisition

assumptions: (1) Grain for livestock feeding was limited to that

produced on the farm; and (2) additional grains could be purchased

194
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at market prices as an input in livestock production, A purchase price

of $2.65 per bushel for corn, $2,90 per bushel for wheat, $2,15 per

bushel for barley, and $2,30 per bushel for milo was used in the

analysis. In the first situation only the grains produced on the

farm would be available for sale or as feed for the livestock.

B, OPTIMUM FARM ORGANIZATIONS WITH THE BUYING

AND SELLING OF FEED GRAINS PERMITTED

Optimum Farm Organization with All Major
Livestock Enterprises Considered

In this situation. Grade "A" dairy, manufacturing milk production,

feeder pigs for sale, farrow to finish swine, beef cows producing

feeder calves, and purchased beef steers were considered in the model.

As sho^m in Table LXIX, Plan 1, the optimum cropping program included

the production of 23,8 acres of grain corn, 21,3 acres of wheat, 21,3

acres of soybeans, and 21,5 acres of permanent pasture. The optimum

farm plan would consist of a specialized farrow to finish swine

operation with 126 brood sows and the purchase of 104 feeder pigs

to be fed to slaughter weight. The purchase of 20,045 bushels of

corn and wheat would be required. An estimated net return to land,

operator labor, and management of $50,055 would be realized.

Of a total supply of 149 acres of available land, 66,6 acres or

45 percent was used. All 45 acres of the continuous cropland was

used for grain production. The labor supply was the critical resource.

All available labor was used in four labor periods and only 20 hours

of labor was unused in the remaining two periods. The marginal value
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products for the restricting resources (Table LXX) showed that the

value for additional acres of continuous cropland was well above an

expected rental rate ($48.00 per acre) and value per hour of labor

varies from $12.60 to $22.41 in the four restrictive periods.

Optimum Farm Organization with Grade "A" Dairy
as the Only Livestock Enterprise

When livestock alternatives were restricted to Grade "A" dairy-

only, the cropping program shifted from grain production to the

production of forage for the dairy. The optimum plan (Table LXIX,

Plan 2) included 71 cows and their replacements. An additional 113

tons of red clover and alfalfa hay would be purchased to satisfy

the feed requirements.

All available land was used as xjell as 96 percent of the available

labor. Although the resources were more fully utilized, the net

revenue to land, operator labor, and management decreased by 51 percent

to a level of $24,687. The marginal value products for the restricting

resource (Table LXX) show that the value of an additional acre of

continuous cropland has a value of $32.86 per acre. Total cropland

and pasture has a value of $69.98 per acre. The MVP's per hour of

labor are $17.35 and $15.19, respectively for the March-April and

September-October labor periods.

Optimum Farm Organization Wien the Livestock Alternatives
Were Restricted to Feeder Pigs and Feeder Calves

With the assumed resources and input-output coefficients, a 193-

sow operation producing feeder pigs to be sold at a x^7eight of 45 pounds

was the only livestock in the optimum farm plan (Table LXIX, Plan 3).
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The cropping program included the production of 40 acres of corn for

grain, 4.6 acres of wheat and soybeans, 23.1 acres of alfalfa, .3 acre

of hurley tobacco, and 32.8 acres of sow pasture. The tobacco,

soybeans and hay would be sold as a cash crop and the grain would be

used for feed. In addition, 5,163 bushels of grain would be purchased.

Sixty-five percent (100.8 acres) of the available land was used and

98 percent of the labor supply was utilized.

The marginal value products (Table LXX) show that continuous

cropland was very restrictive with a value of $121.88 for an added

acre, while labor in January-February, March-April, and July-August

labor periods were restrictive with MVP's of $13.21, $4.48, and $14.07,

respectively, per hour.

With the production of feeder pigs as the major enterprise, an

estimated net return to land, operator labor, and management of

$20,517 was realized.

Optimum Farm Organization When Livestock Alternatives
Were Restricted to a Farrow to Finish Swine System
and Feeder Calves

When a farrow to finish swine operation and a cow-calf beef

unit were considered as the only livestock enterprises in the model

(Table LXIX, Plan 4, pages 196-9^), the resulting optimum organization

was very similar to the farm organization when all livestock enterprises

were allowed. The optimum farm organization included 127 brood sows

as the only livestock enterprise. All continuous cropland and 20 acres

of rotational cropland were used for grain production. In addition
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20 acres of rotational cropland V7as used to produce red clover-timothy

hay for sale. An additional 19,097 bushels of corn and wheat would be

purchased.

The net returns to land, operator labor, and management was

$49,699, only slightly less than when all livestock enterprises were

considered. Of the 149 acres of land available, 87.4 acres of land

was used. Labor in four time periods was exhausted.

The MVP for an additional unit of continuous cropland was $41.52

(Table LXX, page 199), somewhat lower than the expected rental rate for

this land class. The MVP's per hour of labor ranged from $2.46 to

$40.73 for the four restrictive labor periods. Labor was not

restrictive in the January-February and September-October periods.

Optimum Farm Organization When Livestock Alternatives
Were Restricted to Purchased Feeder Pigs and
Feeder Calves

In this situaation, the optimum farm plan (Table LXIX, Plan 5,

pages 197-98) included the feeding of 3,999 purchased feeder pigs

to a market weight or 230 pounds. All 45 acres of the continuous

cropland was used to produce grain. All other cropland was left idle.

An additional 37,154 bushels of grain would be purchased. All but

98 hours of the 4,898 hours of available labor was used.

The estimated net returns to land, operator labor, and management

was $31,151. The MVP for continuous cropland was $113.24 per acre

(Table LXX, page 199), while the MVP's for labor varied from $3.74

to $17.36 in four labor periods in which labor was restricted in the



202

optimum plan. Labor in March-April and July-August labor periods was

not a restricting resource.

Optimum Farm Organization When Livestock Enterprises
Were Restricted to a Farrow to Finish Swine System,
Feeder Pig Production, Purchased Feeder Pigs,
Feeder Calves, and Purchased Beef Steers

When all major livestock enterprises, excluding dairy, were

considered in the model, the optimum farm organization (Table LXIX,

Plan 6, pages 196-97) included the production of swine with a 126-sow

herd in a farrow to finish system. Ninety-six purchased feeder pigs

and four feeder steers were included in the plan. The cropping

program included the production of 30 acres of grain corn and 15 acres

of wheat for feed, and 15 acres of soybeans for sale. Sow pasture

used 21.4 acres and 2.4 acres of winter pasture was used for the

steers. With this level of swine production 19,655 bushels of wheat

and corn would be purchased.

The MVP for continuous cropland was $54.91 per acre (Table LXX,

page 199). High MVP's for labor were noted in the March-April, May-

June, and November December labor periods. These values ranged from

$17.36 to $32.08 per hour.

C. OPTIMUM FARM ORGANIZATION FOR REPRESENTATIVE

FARM USING ONLY HOME GR017N GRAIN

Optimum Farm Organization with All Major
Livestock Enterprises Considered

When the model specification eliminated purchase grain as an input

for the farm operation, a significant change occurred in the optimum
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organization of the fixed resources as well as a large reduction in

potential income (Table LXXI, Plan 1). The number of brood sows was

reduced from 126 to 6 and the major livestock enterprise changed to

a 67-cow grade "A" dairy. The cropping program in this plan included

less grain production and increased forage production for the dairy.

When grain buying was allowed, only 45 percent of the available land

was used; without grain buying all available land was utilized. No

major change occurred in labor usage; 97 percent of the available labor

was used. The potential net returns to land, operator labor, and

management decreased from $50,055 to $25,508, a decrease of 49 percent

by eliminating purchased feed grains.

The marginal value products for the restricting resources

(Table LXXII) show that both continuous cropland and total openland

are very restricting. These values were $154.47 and $84.91 per acre

respectively. All available labor was utilized in the March-April,

May-June, and September-October labor periods with MVP's ranging

from $2.90 to $14.96 per hour.

Optimum Farm Organization When the Livestock
Enterprises Were Restricted to the Production

of Feeder Pigs and Feeder Calves

In this situation (Table LXXI, Plan 2), the size of the sow

herd decreased from 193 to 84 sows as compared to the optimum plan

where purchased grains was allowed. Also 27 beef cows could be kept

to produce feeder calves for sale. All the continuous cropland was

used to produce grain corn and tobacco and 42.3 acres of bermuda
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grass hay was produced for sale as a cash crop. All the available

land was utilized; however, only 42 percent of the available labor

was used when livestock was restricted to the production of feeder

pigs and calves. None of the six labor periods fully utilized the

available labor in that period. With no purchased grain, the

potential farm income decreased by 49 percent to $10,389 as compared

to the organization where purchased grain was permitted.

Continuous cropland, total cropland, and total cropland and

pasture were restrictive in the optimum plan and had MVP's of

$306.63, $28.65, and $24.31 per acre, respectively. Excess labor

was available in all labor periods.

Optimum Farm Organization When Livestock

Enterprises Were Restricted to a Farrow to
Finish Swine Operation and Feeder Calves

The optimum farm organization (Table LXXI, Plan 3, pages 204-5)

included 19 sows in a farrow to finish swine system and 33 beef cows

to produce feeder calves. Continuous cropland was used to produce

44.7 acres of corn and .3 of an acre of burley tobacco. The

remaining acreage of openland was used to produce 42.3 acres of bermuda

grass hay and 61.7 acres of permanent pasture for the sows and beef

cows. The estimated net returns for this farm organization was $9,292.

The marginal value products for the restricting resources (Table

LXXI, Plan 3, pages 204-5) show positive values of $261.69, $28.65,

and $24.31 per acre for continuous, total, and total crops and

pastureland. Excess labor was available in all labor periods and

only 36 percent of the available labor was utilized.
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Optimum Farm Organization When Livestock

Enterprises Were Restricted to Purchased

Feeder Pigs and Feeder Calves

Since feeding swine to slaughter weight requires large amounts

of grain, this farm organization was the most severely affected by

the grain purchase restriction. Even when the total continuous

cropland acreage was used to produce grain only 304 purchased feeder

pigs could be produced (Table LXXI, Plan 4, pages 204-5). In addition,

29 beef cows and 10 dairy cows were in the optimal solution.

All the land was used, but only 39 percent of the available

labor would be utilized. The estimated net returns to land, operator

labor, and management was reduced to $7,653 as compared to $25,508

when all major livestock enterprises were included.

The MVP for continuous cropland was restrictive with a value of

$155.86 (Table LXXII, page 206). Total cropland and total cropland

and pasture had MVP's of $28.65 and $24.31 per acre, respectively.

Excess labor was available in all labor periods.

Optimum Farm Organization When Livestock Enterprises

Were Restricted to Farrow to Finish Swine, Feeder
Pig and Feeder Calf Production, and Purchased
Feeder Pigs and Steers

When purchasing of feed grain was not permitted, the brood sows

in a farrow to finish system producing market hogs was eliminated in

the optimal plan (Table LXXI, Plan 5, pages 204-5) and replaced by a

herd of 81 sows producing feeder pigs. Also 123 steers to be fed

to 700 pounds were included in the livestock program. All continuous

cropland was used for grain corn and hurley tobacco production.
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Remaining land was used for small grain pasture and permanent pasture

for the swine and steers. Only 2,649 hours of the 4,898 hours of

labor available were utilized in the optimum plan.

An estimated net return to land, operator labor, and management

of $13,061 was obtained with this farm organization. The marginal

value products (Table LXXII, Plan 5, page 206) for continuous

cropland, total cropland, and total cropland and pasture were greater

than zero and ranged from $276.66 to $31.48 per acre. Surplus labor

was available in all labor periods.

Comparing various livestock enterprises with and without the use

of purchased grain indicate that major changes occur in farm

organization, crops produced and income levels depending on the types

of livestock restrictions considered. The elimination of purchased

grain substantially reduced the income possibilities with swine

production systems. Also excess labor relative to the land base

occurred in all plans where swine systems were the major livestock

enterprise when only home produced grains were available.



CHAPTER VIII

SUMMARY AND CONCLUSIONS

A. SUMMARY

The primary objective of the study was to evaluate factors

associated with alternative swine production systems, to determine

the competitiveness of swine in the use of farm resources and to

determine crop and livestock combinations which will maximize potential

returns to the fixed resources for specified resource situations.

This analysis was conducted under various resource and pricing situations

for representative-type farms in the Tennessee Valley Watershed Area

of Tennnessee.

The Study Areas

Three study areas were included in the analysis:

(1) Area I was a seven-county area adjacent to the Tennessee

River in the midwest portion of the State and included parts of the

Plateau Slope and the Western Highland Rim. Farm acreage was larger

in this area than for other study areas and farm operators would likely

have an advantage in swine production as compared to the other two areas

because of nearness to the major grain producing areas.

(2) Area II included the Southern Highland Rim and the Sequatchie

Valley in the South Central part of the State. This is a fourteen-

county area, diverse in soil types, quality of soils, and proportion

of land suitable for producing crops. Purchased grain prices were

210
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assumed to be 8 percent higher than Area I due to greater distance

from surplus grain areas.

(3) Area III included twenty-four counties located in East

Tennessee. Farm size was smaller, cropland more limited, and nonfarm

employment higher than for the two previous study areas. Livestock

markets are well established in the area; however, markets for crops,

except hurley tobacco, are limited because of a low volume of

production of most saleable crops. Grain prices were assumed to be

16 percent higher in this area than to Area I because of the greater

distance from grain surplus areas [5].

The Resource Situations on Representative Farms

A representative farm situation was specified for each study area.

The representative farm in Area I contained 160 acres of openland with

96 acres of cropland and 64 acres suitable only for permanent pasture.

Double cropped wheat and soybeans were restricted to not more than

32 acres. The size of the livestock enterprises was restricted to

120 Grade "A" dairy cows; 200 brood sows; 1,000 purchased feeder

pigs in each four-month production period; 500 beef steers; 200 beef

cows; and 100 ewes. The available resources on the representative

farm were varied to include 320 and 480 acres of openland and 6,000

and 7,392 hours of annual labor. All other restrictions remained

constant as the land-labor ratios were varied in the analysis.

In Area II the fixed resources on the representative farm

contained 135 acres of openland and had available 3,000 hours of
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operator labor. The restriction on livestock numbers remained the

same as for Area I. An eleven-hundred pound hurley tobacco quota

was incorporated into the model considered in this area. Resources

on the representative farm were varied to include 270 and 405 acres

of openland and 6,000 and 7,392 hours of annual labor.

The representative farm in Area III contained 129 acres of openland

and had available 3,000 hours of operator labor. No changes were made

in the livestock restrictions; however, no cotton was permitted.

The restrictions used for the various land classifications on

each representative farm was based on data obtained from records on

146 Swine Resource Management farms for the years 1965 through 1971.

The amount of available labor was assumed to be a full-time operator

available a maximum of 60 hours per week for 50 weeks. Twenty percent

of the available labor was assumed to be used for supervision,

marketing, and other activities not directly related to the production

of a given enterprise.

Production coefficients used in the analysis were obtained from

results of experiments at the University of Tennessee Experiment

Station, research data from other state experiment stations, personal

communication with research and extension personnel, data recorded by

Tennessee farm operators, and personal communication with cooperating

farmers in the State. Costs of inputs were obtained from agribusiness

firms which supply inputs to farmers while basic price data on output

were estimated by personnel in the Department of Agricultural Economics

in the University of Tennessee Institute of Agriculture.
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Standard budgetary techniques were utilized in developing costs

and returns, input requirements and estimated output for major crop and

livestock enterprises produced in the three study areas. The crop

enterprises included grain corn and small grains for feed or sale,

soybeans for sale, corn and small grain silage, hay for feed or sale,

and permanent and temporary pasture. Livestock enterprises alternative

included four Grade "A" dairy systems, dairy producing manufacturing

milk, two cow-calf beef systems, six swine production systems, and

a sheep system.

Linear programming techniques were used to determine the effects

on resource use and net returns to land, labor, capital, and management,

with varying swine prices, resource efficiency levels, and livestock

enterprise alternatives.

Statistical analysis was made of data from records obtained on

146 Resource Management swine farms over a six-year period (1965-1971)

to determine the relationship between selected variables and net returns

to land, labor, capital, and management on this group of farms.

Variables considered included acres of openland, percent of openland

devoted to row crops, amount of purchased protein swine feed, number

of beef cows per farm, number of brood sows per farm, the number of

pigs weaned per brood sow, area of the state, and year of production.

Variables found to be significantly related to net returns were further

studied in the linear programming analysis of representative farms.

Optimum farm organizations were developed using linear programming

over a wide range of slaughter hog prices ($30-60 per hundredweight)
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using three levels of available labor, and three land sizes in each area.

Feeder pig prices were varied proportionally with slaughter hog prices.

Further variations were made in both technical and economic factors

which importantly affect profitability of swine production. The

factors evaluated in this model included variation in corn prices,

variation in the number of pounds of pork produced per sow, variations

in the amount of feed required to produce a pound of pork, and variation

in alternative livestock enterprises considered. The effect of

eliminating the alternative to purchase grain was also evaluated.

For this analysis the representative farm was redefined to describe a

production situation which might be typical for all three study areas.

The representative farm for this analysis included 149 acres of land

and 4,898 hours of labor.

Statistical Analysis of Record Data

on Resource Management Swine Farms

Net returns to land, labor, capital, and management were regressed

on 17 independent variables hypothesized to be associated with swine

production on 146 Resource Management swine farms enrolled in the

program for the years 1967 through 1971.

Net returns were positively and significantly related to the

number of open acres, the percentage of open acres in row crops, the

number of brood sows on the farm, and the number of pigs weaned per

brood sow. Results also indicated that net returns were significantly

lower in 1967-68 and 1970-71 than for the base year, 1965. Positive,

but insignificant relationships, were found between net returns and
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purchased protein and the number of beef cows produced. Investment in

machinery had a negative effect, but was not significantly different

from zero at the .05 significance level. No significant difference

was found between net returns for the three study areas.

Optimal Farm Organizations with Variation
in Swine Prices

Optimal farm organizations which would maximize net returns to

land, labor, capital, and management were developed for each study

area for nine land-labor situations, representing three land sizes and

three levels of available labor. Swine prices were varied from $30

to $60 per cwt. for each land-labor situation. Optimal farm

organizations were also developed where swine production was not

permitted. Interest on investment in machinery, equipment, buildings,

and operating capital was subtracted from the estimated net returns to

land, labor, capital, management and a return to land, operator labor,

and management was obtained for each resource situation analyzed.

The cost of hired labor was also subtracted from the estimated returns

to land, labor, capital, and management.

When slaughter hogs were priced at $35.00 per hundredweight and

above, the major livestock enterprise in optimum farm organizations

was either a farrow to finish swine production system or the feeding

out of purchased feeder pigs to a slaughter weight of 230 pounds.

When the price of slaughter hogs was $35.00 per cwt. and only operator

labor (3,000 hours) was considered, the number of brood sows (Table

LXXIII) varied from 55 to 78 among the variations in farm size and study
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NUMBER OF SOWS AND SLAUGHTER HOGS IN THE OPTIMUM FARM PLANS

WHEN SWINE PRICED AT $35 AND $50 PER HUNDREDWEIGHT,
BY AREA, FARM SIZE, AND LABOR SUPPLY

Sows Slaughter hogs

Farm

Size^
Land-Labor

T, • b
Ratios

Farrow to Finish Purchased Feeder Pigs
Swine Price (Dollars)

35 50 35 50

Base

(160 ac.)

Medium

(320 ac.)

Large
(480 ac.)

Base

(135 ac.)

Medium

(270 ac.)

Large
(405 ac.)

Base

(129 ac.)

Medium

(258 ac.)

Large

(387 ac.)

1-18.7

1-37.5

1-46.2

1-9.4

1-18.7

1-23.1

1-6.3

1-12.5

1-15.4

1-22.2

1-44.4

1-54.7

1-11.1

1-22.2

1-27.4

1-23.3

1-46.5

1-57.3

1-23.3

1-46.5

1-57.3

1-11.6

1-23.3

1-28.7

1-7.8

1-15.5

1-19.1

Area I

73

154

192

61

147

184

55

134

171

72

156

192

58

147

187

60

128

171

78

157

194

71

156

192

64

151

189

72

112

65

106

63

105

Area II

72

113

67

108

59

99

Area III

73

114

73

114

72

113

57

120

159

50

114

167

121

247

301

63

103

173

47

147

138

77

163

192

51

167

195

43

103

145

32

96

130

1,611
2,750
2,685

2,270
2,809
2,741

1,478
2,834
2,756

2,410
2,750
2,685

2,285
2,792
2,723

2,270
2,829
2,815

2,455
2,750
2,685

2,408
2,750
2,685

2,371

2,757
2,688

Farm size is the assumed open acres used in the analysis for each
study area.

The land to labor ratio is the number of hours of labor in relation
to one acre of openland. Derived from 3,000, 6,000, and 7,392 hour labor
supply.
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areas. The number of purchased feeder pigs varied from 32 to 247

with the same labor supply for all land size and area situations.

When an additional 3,000 hours was added to the labor supply, the

farm organization remained essentially the same; however, the level

of swine production increased to an average for all farm sizes of

144 sows in Area I, 144 sows in Area II, and 155 sows in Area III.

The number of purchased feeder pigs in the optimal plan with a two-man

labor supply averaged 160, 138, and 122 for the three respective

areas. When the available labor was increased to 7,392 hours annually,

the production level of brood sows and purchased feeder pigs increased

to an average of 182, 183, 192, and 209, 160, 157 in Areas I, II, and

III, respectively.

The cropping program in the optimal farm plans when market hogs

were priced at $35.00 per cwt. included the production of grain corn,

wheat, milo, soybeans, and swine pasture. The grain would be used for

feed and the soybeans sold as a cash crop. Where steers were in the

optimal plans, winter pasture and red clover-timothy hay were also

produced. In addition to the home grown grain, a substantial amount

of purchased grain was necessary for the swine operation.

l^^len swine prices were increased to $50.00 per cwt. (Table LXXIII) ,

a reduction in the number of brood sows occurred with each land-labor

combination and a large number of purchased feeder pigs to be fed to

slaughter weights were in the optimal farm plans for all land-labor

combinations in each of the study areas. When only operator labor

was available, no brood sows were in the optimal plans and the number



218

of purchased feeder pigs varied from 1,611 in Area I to 2,410 and

2,408 in Areas II and III, respectively. When an additional 3,000

hours of labor was available, the number of brood sows averaged 67

in Area I, 66 in Area II, and 73 in Area III. The number of

purchased feeder pigs averaged 2,798, 2,790, and 2,752 for Area I,

Area II, and Area III, respectively, with a two-man labor supply.

With 7,392 hours of available labor, the combination of farrow to

finish swine and feeding out purchased feeder pigs remained the

major livestock enterprises; however, the level of sows increased

in all optimal farm organizations. The number of brood sows increased

to an average of 108, 107, and 114 for Areas I, II, and III,

respectively.

As swine prices were varied from $30.00 to $60.00 per cwt., swine

production became the more dominant livestock enterprise and potential

net returns to land, operator labor, and management increased as a

result of increased production and higher output prices. In addition,

with higher land-labor ratios, the net returns were higher. Estimated

net returns to land, operator labor, and management varied from $22,737

to $270,163 in Area I, $26,549 to $259,016 in Area II, and $25,869 to

$260,292 in Area III in the optimal farm plans.

With $35.00 per cwt. for swine and operator labor only (Table LXXIV),

the estimated net returns varied from $41,495 in Area I to $31,040

in Area III. When swine prices were increased to $50.00 per cwt., the

returns increased to $84,464 and $75,433 for Area I and Area III.

When the labor supply was increased within an area, the estimated net



TABLE LXXIV

NET RETURNS TO LAND, OPERATOR LABOR, AND MANAGEMENT IN THE
OPTIMUM FARM PLANS WITH SWINE PRICED AT $35 AND $50

PER CWT, BY AREA, FARM SIZE, AND LABOR SUPPLY

219

Net Returns to Land, Operator
Labor, and Management

Farm Land-Labor Swine Prices (Dollars)
Size Ratios 35 50

Area I

Base 1-18.7 $41,495 $ 84,464
(160 ac.) 1-37.5 58,205 152,736

1-46.2 69,791 185,636

Medium 1-9.4 38,472 82,969

(320 ac.) 1-18.7 62,210 154.375

1-23.1 73,048 186,732

Large 1-6.3 40,913 84,664

(480 ac.) 1-12.5 64,834 154,509

1-15.4 76,657 187,134

Area II

Base 1-22.2 33,068 77,574

(135 ac.) 1-44.4 53,157 144,041

1-57.7 68,740 177,659

Medium 1-11.1 37,289 79,481

(270 ac.) 1-22.2 57,090 146,999

1-27.4 66,365 178,131

Large 1-23.3 40,155 79,637

(405 ac.) 1-46.5 60,284 147,829

1-57.3 69,563 178,794

Area III

Base 1-23.3 31,040 75,433

(129 ac.) 1-46.5 50,453 142,051

1-57.3 59,452 172,888

Medium 1-11.6 33,107 77,778

(258 ac.) 1-23.3 53,078 144,131

1-28.7 62,157 175,164

Large 1-7.8 35,392 78,693

(387 ac.) 1-15.5 55,148 146,037

1-19.1 64,442 177,248
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return to land, operator labor, and management increased in Area I from

$41,495 with operator labor to $69,791 when 7,392 hours of labor was

available. When farm size was increased to 320 acres, net returns

increased from $38,472 with operator labor to $73,048 with the addition

of 7,392 hours of labor. For the large farm (480 acres), net returns

varied from $40,913 with operator labor to $76,647 when the labor

supply was increased to 7,293 hours.

With swine priced at $50.00 per cwt. in Area I, the net returns

increased from $84,464 to $185,636 for the base farm when labor was

increased from 3,000 to 7,392 hours, from $82,969 to $186,732 for the

320 acre farm size with an increase in labor from 3,000 to 7,293 hours,

and from $84,664 to $187,134 on the large farm with an increase from

3,000 to 7,293 hours of available labor.

As shown in Table LXXIV, similar increases occurred in the net

return to land, operator labor, and management as the labor supply

was increased for a specified farm size. Also the level on income

increased as a result of the increase in available acreage.

The marginal value products were determined for the most restrictive

resources for all the optimal farm situations. As swine prices were

varied from $30.00 to $60.00 per cwt. with different land-labor ratios,

wide variations occurred in those resources which restricted the

optimum plan as well as the level of the MVP. For all land-labor

situations analyzed continuous cropland was the most restrictive land

class for most swine price levels. The values for MVP for continuous

cropland for the base size farm and operator labor are shown in
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Figure 4. When swine were priced at $35.00 per cwt., the MVP for

continuous cropland was $39.95 per acre and at $50.00 per cwt. was

$5.78 per acre for Area I. With the addition of 3,000 hours of labor

the MVP for continuous cropland increased to $66.25 and $70.82 per

acre, and with 7,392 hours of labor available to $84.91 per acre and

$70.82 per acre for the two levels of swine price. As farm size

increased, the MVP for continuous cropland decreased with increases

in labor supply. Continuous cropland was not a restricting resource

for the large farm in Area I when swine was priced at $50.00 per cwt.

Much higher MVP's were noted for continuous cropland in Area II

and Area III. With operator labor and the base farm size (Figure 4),

the MVP at both $35.00 and $50.00 swine prices exceeded $80.00 per

acre in these situations. As the labor supply and land size were

increased, the marginal value products remained above a rental rate

of $48.00 per acre for continuous cropland; however, with $50.00 per

cwt. for swine, the MVP's were lower than this rental rate and with

high land-labor ratios, land was not a restricting resource.

The MVP's for labor varied widely with alternative land-labor

ratios and varying swine prices. The March-April and September-October

labor periods had high MVP's for most situations considered. The

MVP's for the March-April labor period (Figure 5) with $35.00 per cwt.

for swine and using operator labor, were above $18.00 per hour in all

areas; however, with $50.00 per cwt. for swine only in Area I was labor

restrictive in the March-April period. The MVP's for labor in the

September-October labor period (Figure 6) was positive ^^^ith both $35.00
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and $50.00 per cwt. prices for swine for all areas and exceeded the

wage rate for the base farm using operator labor. As the labor supply

increased on a given size farm, the MVP's decreased, but remained

above above $3.00 per hour for some labor periods.

Optimal Farm Organizations with Variation
in Production Efficiency

Optimal farm organizations were obtained to determine the effect

on net returns to land, operator labor, and management when selected

efficiency factors were varied. Factors varied were the costs of

grain, the number of pounds of pork produced per brood sow farrowed,

and the amount of feed to produce a pound of pork. Land was

restricted to 149 acres of openland while the available labor was

restricted to 4,898 hours.

Swine prices were held constant at $35.00 per cwt. and feeder

pig prices i^ere $24.15 per head. Corn prices were varied from

$1.50 per bushel to $4.00 per bushel.

When corn was priced at $1.50 per bushel, the optimum farm

organization included a 122-brood sow farrow to finish swine

operation. The majority of the grain (22,303 bushels) would be

purchased, while the cropping program included the production of

wheat, milo, and soybeans. As corn prices were increased by fifty-cent

intervals to a maximum of $4.00 per bushel, corn production increased

while the production of wheat-soybean acreage decreased. Red clover

and timothy hay was produced on non-rowcrop acreage when corn was

priced at $2.50 per bushel and above. The number of brood sows
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in the optimal plans (Figure 7) varied from 125 to 112, while purchased

feeder steers varied from 14 to 71 when corn was priced at $2.50 and

$4.00, respectively. Purchased feeder pigs to be fed to slaughter

weight varied from 190 with $1.50 corn to 86 when corn was priced

at $3.50 per bushel and were not in the optimal plan when corn was

$4.00 per bushel.

Net returns to land, operator labor, and management varied over

a wide range as purchased corn price was increased (Figure 8). The

estimated returns were $69,200 with corn priced at $1.50 per bushel

and $18,537 when corn was priced at $4.00 per bushel.

The number of hogs produced per brood sow farrowed per year was

varied from 10 to 20. With an average of five hogs per farrowing,

the optimal plan (Figure 9) included 19 brood sows in a farrow to

finish system, 2,235 purchased pigs fed to slaughter weight, and 75

backgrounded steers. All continuous cropland was used for grain

corn production and 42.3 acres of winter pasture was used for the

steer program. With an increase in the number of hogs produced per

sow to six per litter the number of sows in the optimal plan increased

from 19 to 102, while purchased feeder pigs decreased from 2,235 to 554.

With 10 pigs produced per farrowing, the optimal plan included 126 sows

and only 8 purchased feeder pigs. Steers were not included in the

optimal plan when the number of hogs produced per sow per farrowing

was 9 and 10.

Estimated net returns to land, operator labor, and management

(Figure 10) increased 127 percent as the number of hogs produced per

brood sow was increased from 10 to 20 per year.
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Optimum farm plans were also developed for the representative farm

when the amount of feed to produce a pound of pork was varied from 3.2

to 4.8 pounds. A selling price of $35.00 per cwt. was assumed for

slaughter hogs, $24.15 for purchased feeder pigs and $2.65 per bushel

for corn.

With a 3.2 conversion rate, the optimal plan included 124 brood

sows (Figure 11) in a farrow to finish operation and 185 purchased

feeder pigs to be fed to slaughter weight. Approximately 45 acres

of grain would be produced and 19,159 bushels of corn would be

purchased. A net return of $57,826 could be obtained with this farm

organization (Figure 12). As the amount of feed required to produce

a pound of pork increased, the number of brood sows remained about the

same. The number of purchased feeder pigs decreased from 185 to 150

as feed conversion varied from 3.2 to 4.8. Beef steers were in the

optimal plan when the feed conversion ratio was 3.8 to 4.8 and varied

from 14 to 54 head, respectively. The grain production increased

to 76.4 from 49.9 acres with a 3.2 conversion rate for acres with a 4.8

feed conversion and 22,775 bushels of purchased grain was required to

feed the swine. Potential net returns to land, operator labor,

and management decreased to $27,246 (Figure 12) with a 4.8 conversion

compared to $57,826 where a 3.2 conversion rate was assumed.

The Effect of Variation in Livestock Enterprise Alternatives
on Optimal Farm Organization and Net Returns to

Land, Operator Labor, and Management

Comparisons were made to determine the effect of various livestock

enterprise constraints on the potential net returns to land.
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operator labor, and management in the optimal farm organizations.

A representative farm again was defined as having 149 acres of

openland and 4,898 hours of available labor. Input-output data used

in the cropping budgets were taken from Table III, Chapter III, page

25, while data used in the swine budgets were taken from Table IV,

Chapter III, pages 27-29. Other livestock data were obtained from

Farm Planning Manual, B.C. 622.

Two assumptions relative to grain supply were analyzed: (1) grain

purchase permitted and (2) grain restricted to farm produced supply.

Purchased grain was priced at $2.65 per bushel for corn, $2.90 per

bushel for wheat, $2.15 per bushel for barley, and $2.30 per bushel

for milo. Selling prices were assumed to be 6 percent less than the

purchase price.

When all livestock enterprises considered in this study were

permitted and grain purchase was allowed, the optimal farm organization

included a specialized farrow to finish swine system consisting of

126 brood sows and 104 purchased feeder pigs to be fed to market weight.

The cropping program included 23.8 acres of grain corn, 21.3 acres

of wheat, 21.3 acres of soybeans, and 21.5 acres of permanent pasture.

Purchased grain to meet the feed requirements included 20,045 bushels

of corn and wheat. A net return of $50,055 (Figure 13, Plan 1) would

be possible with this farm organization. When only home grown grains

were permitted, only six brood sows were included in the optimal

farm organization. A 67-cow Grade "A" dairy operation was the major

livestock enterprise. Grain corn production was reduced to 17.2 acres
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and most land was utilized for silage and pasture for the dairy herd.

Estimated net returns to land, operator labor, capital, and management

was reduced to $25,508 (Figure 13, Plan 1).

When the only livestock permitted was Grade "A" dairy and

purchased grain was allowed, the optimal plan included a 71-cow dairy

operation. Corn silage and pasture would be produced on the farm and

113 tons of hay were purchased. An estimated net revenue of $24,687

(Figure 13, Plan 2) would be obtained. No changes occurred in the

optimal farm organization when grain buying was not permitted.^

When the farm organization was restricted to the production of

feeder pigs and feeder calves and purchased grain was permitted, the

only livestock in the optimal plan was 193 sows. The cropping program

included 40 acres of grain corn, 4.6 acres of wheat-soybeans, 23.1

acres of alfalfa, .3 acres of burley tobacco and 32.8 acres of

pasture. When grain buying was not permitted, the number of sows

decreased to 84 and a 27-cow beef cow-calf herd was in the optimal

plan. All continuous cropland (45 acres) was used for corn and

tobacco, and 42.3 acres of bermuda grass hay was produced for sale.

The potential returns to the fixed resources decreased by 49 percent

when only home grown grains were considered. This was a decrease from

$20,517 to $10,389 (Figure 13, Plan 3).

When a farrow to finish swine system and feeder calves were the

only livestock permitted and purchase grain was allowed, the only

The model was designed so that all grain for the dairy would be
purchased. If home grown grains were available, these could be used
as feed if practical.
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livestock in the optimal plan was 127 sows. Forty-five acres of

continuous cropland was used for grain production, 20 acres of rotational

land was also used to produce grain, and 20 acres of red clover-timothy

hay was produced for sale. The swine required 19,097 bushels of

purchased corn and wheat. When the model was restricted to only home

grown grains, the number of brood sows in the optimal plan was reduced

to 19. The optimal plan also included 33 brood cows in a feeder calf

system. The 45 acres of continuous cropland was used to produce grain

corn and hurley tobacco. Bermuda grass hay and permanent pasture utilized

the remaining land. A potential net return of $49,699 was obtained with

purchased grain and $9,292 when grain buying was not permitted (Figure

13, Plan 4, page 231).

When the livestock enterprises were restricted to purchasing feeder

pigs and feeder calves, and allowing purchased grain, the optimum

farm organization included the feeding out of 3,999 slaughter hogs to

a market weight of 230 pounds. All continuous cropland was used to

produce grain and 37,154 bushels of grain would be purchased. The

estimated net returns to land, operator labor, capital, and management

was $31,151 (Figure 13, Plan 5, page 231). Where only home grown grains

were permitted in the model, the number of purchased feeder pigs in

the optimum plan was reduced from 3,999 to 304. In addition 29 beef

cows were in the optimal farm plans. The potential net returns were

reduced by 76 percent or from $31,151 to $7,353 (Figure 13, Plan 5,

page 231) as a result of restricting grain to that amount produced with

the available land.
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When farrow to finish swine, feeder pig production, purchased

feeder pigs, feeder calves, and purchased beef steers were considered

as livestock enterprises in the optimal plan included 126 brood sows

in a farrow to finish system, 96 purchased feeder pigs and 4 beef steers.

Thirty acres of grain corn and 15 acres of wheat were produced for feed.

Also 19,655 bushels of grain would be purchased. When grain purchasing

was not permitted, the optimal plan included 81 brood sox.7S producing

feeder pigs to be sold at 45 pounds and 123 feeder steers. The

estimated net returns were $49,916 with purchased grain and $13,061 when

only home grown grain was considered in the model (Figure 13, Plan 6,

page 231).

B. CONCLUSIONS

Based upon the assumptions and results of this study, farrow to

finishing swine production and purchasing feeder pigs and feeding to a

slaughter weight of 230 pounds are profitable livestock enterprises in

relation to other livestock alternatives considered when the price

of swine are $35.00 per cwt. and above for the resource conditions

in the three study areas. When slaughter hogs were priced at $30.00

and less. Grade "A" dairy production became a more profitable livestock

enterprise than the production of swine. Purchased feeder steers were

also included in the optimal plans in a "backgrounding" program as a

supplemental enterprise to swine under numerous land-labor combinations

analyzed and would improve the overall income level.

When swine are priced at $35.00 and $40.00 per cwt., a farrow to

finish production system was the major swine system in the optimal
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plan, but at swine prices of $50.00 and $60.00 per cwt., a specialized

swine feeding system using purchased feeder pigs would generate higher

net returns to land, operator labor, and management.

In order to obtain the optimum farm organization for the

representative farm situations analyzed, a large volume of grain would

be purchased. For farm operators unable or unwilling to invest in

adequate facilities and to purchase grain to feed swine to slaughter

weights, the production of feeder pigs would be a more profitable

enterprise. However the potential net returns to land, operator labor,

and management would be considerably lower than when purchased grain

was considered.

The results of the analysis indicate that swine production appears

to be a relatively profitable enterprise alternative in the three

study areas; however. Area I has an advantage over the areas to the

east because of a larger acreage of continuous cropland and lower

purchased grain prices.

In most resource situations analyzed, the continuous cropland

was completely utilized in the production of feed grain and soybeans.

High marginal value products for this land class (much higher than the

expected rental rate in Tennessee) suggests the farm operators could

improve income by renting continuous cropland, if available.

Consistently high marginal value products per hour of labor in

March-April and September-October labor periods for most resource

situations indicate that seasonal hired labor should be used during

these periods if available and wages competitive with nonfarm

employment could be paid by farm operators.
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Analysis of factors related to production efficiency shows that

producing more pork per sow farrowed and more pork per pound of feed

could substantially improve net returns on swine farms. Also by

acquiring grain storage facilities so that timeliness of grain

purchases and volume buying of grain, which tend to reduce grain

costs, could improve the level of income for farmers feeding swine

provided that storage costs are more than offset by grain purchase

costs.
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