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ABSTRACT
ECONOMIC ASPECTS OF FARM ORGANIZATION
ON RED RIVER CLAY

Roger K. Eyvindson
University of Manitoba, August 1961,

In this thesis the problems of farm orgénization on a
particular soil type in Manitoba were examined. Red River
Clay was the soil type used in the study.

The casé sﬁudyfapproach was used in this thesis. One
farm was chosen and the problems of férm organization and
income maximizétion on this farm were studied. The
empirical tool uéed in the analysis was linear programming.
The farm chosen was considered typical of the area and the
results of the study should bé applicable to other farms in
the area. The resuits show that the return realized by the
farm business can be substantially.increased through ' »
improved farm organization. The results also point out that
in problems of farm organization the entire farm business
mustvbe considered and not just one segment or enterprise.

In this analysis it was discovered that the inclusion of
rptations'which produced no hay and which did not allow any
of the livestock rotations considered in the study to be
included resulted in a substantial loss of return. The

choice of rotations among those which produced enough hay to



iii
allow the cattle space to be fully utilized did not have
much effect on the return. |

The results show that farmers who fertilize at
recommended rates should receive more return than those who
use no fertilizer.

The choice of livestock enterprige to be included in
thé final plan also has an effect on the return realized.
The livestoék enterprise which results in the highest return
1s steer calves medium grain.

. in the study it was found that gains in return could be
made by increasing capital as long as capital was a limiting
'faétor. With each increase in capital available the entire
farm business must be reorganized.

In the study it was assumed that a hay market existed.
If this hay market was lost the results of the study show that
the farmér would have to make adjustments in his farm
business. If he was unable to make these adjustments he

would suffer a considerable loss in return.

If the price of the "key" enterprises rises sufficiently

it will make necessary an adjustment of the farm business.
This was tested by raising the price of cattle purchased for
the cattle finishing enterprises. This decreases the net
return of these enterprises. A fivecpercent increase in this
price causes no adjustment but a ten percent increase caused
all cattle finishing enterprises to be removed from the final

plan.
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CHAPTER T
INTRODUGTION

During recent years many changes have occured in the
conditions which face Canadian agriculture. Many of these
changes have adversely affected the position of agriculture.

One very important change is the change that has
occured in the relationship of prices paid by farmers to those
received by farmers{ In 1951, the peak of a period
considered favoréble to agriculture, the index of prices
received by farmers exceeded the index of prices paid by
farmers by 8% points. During the period 1951 to 1959 this gap
narrowed until in 1956 the index of prices paid by farmers
exceeded the index of prices received. This condition also
prevailed in 1957, 1958 and 1959. 1In 1959 the index of
prices paid by farmers exceeded the index of prices received
by 10 points.l/ For both indices the base period was 1935 - 39,
In this situation it is essential that the farmer organize
his farm business in such a way that income is maximized.

In the same period another important change which

) 1/ Dominion Bureau of Statistics, Index Numbers of
Farm Prices of Agricultural Products, Ottawa, Canadallg51 - 60.
Dominion Bureau of Statistiecs, Price Index Numbers of

Commodities and Services Used by Farmers, Ottawa, Canada
1951 - 60, |
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adversely affected the position of agriculture occured. The
net farm income receivgd by Canadian farm operators dropped

W

from $1,933 million in 1951 to 1,108 million in 1959, a
decrease of 43 percent.g/

Also in this period the capital investment rose ‘
approximately 16 percent from $9,458 million in 1951 to
$10,925 million in 1959, /

Farmers are thus faced with a cost price squeeze and
a smaller total income from which they must receive their
share and payment for an increasing capital investment.
They are faced with a choice between two alternatives:

(1) organizing the farm in such a way that an adequate farm
income is realized or (2) leaving the farm.

Farm organization has become more complex in
recent years. Farmers are confronted with an increasing
number of alternate resourceé and enterprises from which they
must choose their farm organization. . This mékes it very
difficult for farmers to decide which combination of

enterprises and resources is best suited to their particular

situation,

2/ Dominion Bureau of Statistics, Research and
Development Division, National Accounts Income and
Expenditure, 1926~1956, Ottawa, Canada, 1958 Pg. 32.

3/ Dominion Bureau of Statisties, Agriculture

Division, Quarterly Bulletin of Agricultural Statistics,
January-March 1959 Pg. 23.




Mordecail Ezekiel sets out three alternative methods
of changing farm organization, E}ven resources, in order
to increase income. These are: |

1. Improved combination of enterprises with
enterprige efficiency unchanged. '

2. Present combination of enterprises left
unchanged with improved enterprise efficiency.

3. Improved combination of enterprises with
improved enterprise efficiency.

The production economist must guide farmers in the
choice between these alternatives and in the choice of
specific adjustments within each alternative,

Past studies in all parts 6f North America have -
shown how changes of the first type, improved combination
of enterprises, can be used to increase farm income. Of
particular interest to this study are the two studies done
by J.C. Gilson of the University of Manitoba.s/ Both thesé
studies showed that income could be improved substantially

through improved enterprise combination.

&/ Mordecal Ezekiel, "Most Advantageous Organization
and Practices in an Area", Soclal Science Research Counecil,
Research in Farm Management, Scope and Meth y New York, 1932.

2/ Gilson J.C., An Application of Limear Programming
to Farm Planning, Faculty of Agriculture and Home Economics,
University of ﬁgnitoba, Winnipeg, Manitoba, March, 1960,
Gilson J.C., Economic Aspects of Alternative Crop Rotations
and Beef Production Systems, Faculty of Agriculture and
Home Economics, University of Manitoba, Winnipeg, Manitoba,
May, 1960,




I. SCOPE AND OBJECTIVES

The -central objective of this thesis>was to study
the problem of improving farm organization on a particular
soil type of Manitoba - Red River Clay. |
The specific objectives given below outline the particular

aspects of farm organization that were studied.

Specific Objectives

l. 4n attempt was made in the study to determine

how much grass and legume production should be carried out
on Red River Clay soils. It was hypothesized that the
amount of grass and legume production has a substantial
effect on the income level recei?ed. Agronomists have set
up certain minimum levels of grass and forage production
necessary for soil conservation. In this study it is to be
determined whether or not production above this level ean
increase income. |

2. The second_objective is to determine whether or
not the recommendations made by agronomists fbr fertilizer
use on Red River Clay can be defended economically. It is
hypothesized that a higher net income can be realized by
farmers who fertilize at the recommended rates than by those
who use no fertilizer.

3. In the study an attempt will be made to determine
which type of Eeef cattle production is best suited to Red



River Clay. There are two major types of beef cattle
production: (1) cattle finishing enterpriges in which cattle
are purchased and fattened for slaughter, and (2) cow -
finished calf enterprises in which the calves are raised
from birth to slaughter. Within each of these two classes
there are several sub-divisions. It is hypothesized that
the income received by the farm business will depend a
great deal on the specific beef cattle enterprisge chosen.

%4, The fourth objective is to determine what the
effect of varying the levei of "key" resources will be. It
is hypothesized that the quantity of these "key" resources
avéilable will have an effect not only on the income level
received but also on the type of production pian which is
most profitable. .

5. The last objective is to determine the effect of
price changes in "key" enterpriées. It is hypothesized that
these price changes will effect not only the income level
but also the nature of the most profitable plan.

The scope of this study has been outlined implicitly
in the discussioh of the objectives. It will be useful to
point out why Red River Clay soii was chosén as the soil
type to be studied. Red River Clay is one of the more
productive soils of Manitoba and thus also one of the more
expensive. Many farmers'on‘this soll type are not receiving
the maximum poSéible farm income. As pointed out before

studies done on this soil type by J. C. Gilson show that



6
farm income can be increased through improved farm organiza-
tion. In addition a great deal of work has been done by
agronomists on Red River Clay soils. As a result there is
more data available 6n yields, fertilizer responses and

possible rotations than for other soil types of Manitoba.
II METHOD

Since this study involves farm organization, linear
programming is the empirical tool which will be used.
Linear programming is a tool which allows the selection of
optimum production plans given assumptions about enterprises
to be considered and resources available. This is exactly
what will be attempted in the study and thus linear
programming is well suited for use in this study. The
results that are determined are completely applicable only
to the farm that is used in the study. The results can
however be used on farms which closel& resemble the farm used

in enterprises considered and resources available.




CHAPTER II
THEORETICAL BACKGROUND
I. LINEAR PROGRAMMING AND THE BUDGET APPROACH

Lihear programming and the comparative budget approach,
which has been used in agricultural economics for many years,
have much in common. A budget 1s a detailed production plan
for a firm for some future period. Every firm has at its
disposal a certain complement of resources which ma& be used
in the production plan. These resources are fixed in that
it is assumed that the amount available cannot be increased
during the period under discussion. Variable resources will
also be used in the production plan but the quantity
available can be incereased to any required amount during the
period under discussion. Finally there is présent a certain
number of enterprises, any of which could be carried out
using only those types of fixed resources available.

A produetion plan for a future period consisting of a
combination of these given enterprizes which uses no more
of the fixed resources than are available is called a budget.
A budget or production plan might consist of only one
enterprise or a number‘of enterprises. The budget might use

the entire quantity available of one resource and none of ::




another or it might use the total amount of each resource
avallable. It can be seen that there will be for any firm
a number of possible production plans or budgets.

Using the comparative budget approach a number of
possible production plans or budgets are drawn up and for
. each plan the receipts, expenses and thus the profits are
calculated. Then the production plan or budget which yields

the most profit is chosen as the one which should be used

by the firm. '

One disadvantage of the comparative budget approach is
“that as the number of fixed resources and enterprises
considered incfeases, the mamber of possible budgets
increases more than proportionately. The research worker
soon finds that it is impossible to consider all possible
budgets. It is then necessary to decide which production
plans, of all those possible, should be considered. This
can only be decided by the subjective Judgement of the
research worker., If this is the case there always remains
the possibility that there is a proddction plan that has not
been considered that is superior to.all those that have
been considered.

Linear programming is a systematic, mathematical
technique which is used to find exactly the same results
as are determined using the budget approach. In linear
programming the same fixed resources and the same enterprises

that were used in the budget approach are again utilized.
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Using linear programming the number of possible production
plans is not limited as it is in the budget approach. The
teéhnique allows all possible enterprise combinations to
be considered simultaneously. It thus assures that the plan
which returns the maximum profit is the plan selected.

The use of linear programming also reduces the amount
of computation involved. This can be even further reduced
~through the use of the electronic computer. The electronic
computer can be used for linear programming but not for the

ordinary budget approach.
II. HISTORICAL DEVELOPMENT OF LINEAR PROGRAMMING

1inear programming was first developed in 1947 for the
solution of managerial problems confronting the United States
Air Force.l/ It was used on such problems as that of
‘determining how a maximum amount of goods ecould be transported
with a limited number of pilots, aircraft and air fields.
Economists soon became interested }n the adoption of linear

-programming to economic problems. The first applicatidn

of linear programming to the problems of agricultural economics

1/ Robert Dorfman, Application of Linear Programming
to_the Theory of the Firm (Berkley and Los Angeles, The
University of California Press, 1951), Pg. k4.

2/ 1bid., Pg. 5.
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consisted of the selection of the most profitable crop
rotation, In 1951 linear programming was first used
to find a minimum cost 1ivestockh;ation that also satisfied
certain minimum nutrient levels.” In 1954 the technique
was used to select optimum combinations of livestock
~enterpriﬁeé. / Finally in 1955 linear programming was used
to select the complete optimum farm plan including both
livestock enterprises and crop rotations.é/ In the study
being discussed here linear programming will be used to sel-
_ect a complete farm plan.

Developments in the technique also allow optimum plans
to be selected at various levels of a resource restriction.
In this case the optimum plan selected at one quantity level
of the resource and then/a new optimum plan is selected at

another quantity level. Techniques have also been developed

it

3/ Clifford Hildreth and Stanley Reiter, "On the
Choice of a Crop Rotation Plan", in T.C. Koopmans, editor,
Activity Analysis of Production and Allocation (New York,
¥ ey and Sons Ine., 1951), Pg. 177 ff.

-4 Fredrick Waugh, "The Minimum Cost Dairy Feed",
Journal of Farm Economics August, 1951, Pg. 281 ff,

3/ E.R. Swanson;and K. Fox, "The Selection of Livestock
Enterpri:zes bz Activity Analysis", Journal of Farm Economigs

&/ G.A. Peterson, "Selection of Maximum Profit

Combination of Livestock Enterprises and Crop Rotations",
Journal of Farm Economics August, 1955, Pg. 546 ff.

2/ %.0. Heady and W. Candler, Linear Programmi
Methods (Ames, Iowa State College Press, 1958), Pg. 232 ff.
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which allow the optimum to be selected for different price
levels.g/ Both these techniques will be used in the présent
study.

III. BASIC CONCEPTS OF LINEAR PROGRAMMING

There are three concepts. which are basie to an
understanding of linear programming and for which definitions

must be given - resources, products and production processes. ﬁﬁj

Resource
2E2002 L8 9/

Dorfman defines a resource as :

We may think of all the physical and intangible
things used by the firm as being grouped into .. .
classes im:such:a way that it is a matter of
indifference to the firm or any firm which
member of a class it obtains for use in its
productive work, such a class we shall eall
a resource, a factor or an input.

A brief example should help to clarify this'concept.
Labour is often considered by laymen and in some work by
economists to be one resource. In agriculture, labour
_available at different seasons of the year is not identical,
It is not a matter of indifference to a farmer whether he -

receives an additional hundred hours either in January or

8 1v14., Pe. 265 £,

9 Robert Dorfman, A%plicgtion of Linear Programming
to the Theor% of the Firm (Berkley and Los Angeles, The

niversity of California Press, 1951), Pg. 13.
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August, therefore labour must be classified into groups in
suchva way that as far as the farmer is concerned one hour
of labour in a particular group is identical with any other

member.

Product

A product is defined in exactly the same way as a
resource except that the products rather than being used in
productive effort are the result of productive effort.
Products are also classified into groups such that the
individual or firm desiring a member is indifferent as to

10/
which member is received.

Productive Process:

Dorfman defines productive process as a "physical
event or series.of events in which men participate
purposefully in order to transform some resources into
, products".ll' Two processes are classified as two instances
of the same process if they use the same resources in the
séme proportions and produce the same products in the same
proportions.

To clarify this definition Dorfman expresses the

relationship mathematically borrowing a notational

19/ Ibid., Pg. 13.
11/

.Ibid., Pg. 1k.
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12/
procedure from chemistry:
» 7 v-w_:‘ + cee + y C .
Eia ailFl + 812F2 + s 0 + aimFm ; bilcl + bizcz bin n
Where Ei is a productive process, using m resources.
and producing n products. Fl, Foy eeey Fm represent unit
levels of these resources and Cqs» Coy eeey Cp unit levels
of the products; ayq, B30y evoy Byp represent the quantities
of each of the factors used by the process E;, while biqy
pi2’ ceey bin represent the quantities of each of the
outputs produced by Ei'

A second productive process using the same m resources

~and producing the same n outputs could be represented:

: + P + see + F b C + b C + .0 *+ Db C °
Byt a1 * 202 fmm — "1% * Pyl ¥ in’n
Then ifs

the two processes E4 and Ej are two instances of the same
process.
To further clarify this concept suppose that there @
are two fluid milk enterpriges using exactly the same resources
except that in one enterprise the cows are fed a high grain
~ low forage ration and in the other the cows are fed a low

grain - high forage ration.

12/ 1pia., Pg. 1.
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Then: E_: AF; + 10,000 H + 3,200 G __5, 11,000M
and Eo: AFy + 15,000 H + 2,500 G __, 10,500M
Where El is the enterprise using the low forage - high
grain ration and E2 1s the enterprise using the high forage
- low grain ration. In both expressions A represents the

amount of all the other resources used. The unit level of

these resources is represented by Flo H represents the unit

level of forage, G the unit level of grain and M the unit
level of milk production.

Ignoring the other resources, process El uses 10,000
pounds of forage, 3,200 pounds of grain and produces 11,000
pounds of milk. Process E2 uses 15,000 pounds-of forage,
2,500 pounds of grain and produces 10,500 pounds of milk,
Commonly these enterprises might be considered identical
but since they do not use the resources in the same
proportion and do not produce the output in the same
proportion they are not instances of the same process.

That is :

A % 10,000 43,2000, 11,000
10,500

4 15,000 ° 2,500 " 1
Now that these three fuhdamental definitions have been
set up the assumptions on which linear programming is based

can be presented.
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IV. ASSUMPTIONS

13/

Dorfman sets out three assumptions:

1. The productive opportunities of an economy
or economic unit are defined by the resources
and the productive processes available to it.
The quantities of at least some of these
resources are finite and so is the number of
productive processes available,

2. Any productive process may be used at any
positive level consistent with the supply of
resources and the output of products is
_proportional to the level at which the process
is used. '

- 3. Several productive processes may be used
simultaneously if the resource supply is ad-
equate. If this 1s done, the consumption of
each resource is the sum of the consumption
of the individual processes used, and the
output of the products is the sum of the
outputs of the individual processes,

The first assumption was used in the discussion of the
budget approach. It implies that the quantity available
of some of the resources; but not necessarily the quantity

of all the resources, cannot be increased during the time

period under consideration. These are the fixed resources.
Variable resources ére available in unlimited quantity to
the firm. This is the situation usually encountered by a
firm. A farm, for éxamplé, héé at its disposal fixed
quantities of'such resources as land, buildings and mach-

inery. To these fixed resources, variable resources such as

13/ 1pig., Pg. 18.
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fertilizer, gasoline and feed can be added in unlimited
quantities.

The assumption also sets out the condition that the
firm 1s faced with a finite number of possible production
processes, This agaln is the usual situation facing the firm.
The nature of the fixed resources, the individual -
preferences of the entrepreneur and other facters alioserve
to 1limit the number of possiblevproduction processes.

_ The second assumption sets out. the divisibility of
both the products and the resources. Since a process is
allowed to enter at any positive level it follows that it
can enter at a level that is not a whole number. For
example, the farm plan might include 20.68 head of cattle.
Since the procésses are divisible it follows that the
resources used must also be divisible. The word "positive"
is introduced into the assumption to serve és a check on the
mathematics of the technique. Although complete divisibility
1s not an entirely valid assumption the solutions determined
are not usually seriously affected by moving to the nearest
physically possible level,

In the_second part of the assumption the linear
relationships of the technique are set out. If 2 units of
factor Xy and 3 units of factor X2 aré required to produce
1 unit of output Y, then k4 units of X; and 6 units of X,
will be required to produce 2 units of Y. This assumption

is not valid in many instances as "increasing" or “decreasing"
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returns rather than "constant" returns to scale occur.
Linear programming can be set up to handle these situations.

To do this it must be remembered that one process is
different from anotherrif it uses factors or produces
output in different proportions. To incorporate the decreas-
ihg returns a series of proc¢esses are set up each of which .
~uses more input per unit of output than the last. Suppose
that three processes are set up using the resource X to
produce Y. The first process is assumed to use 1.0X for every
Y produced, the second 1.1X for every Y produced, and the
third, 1.2X for every Y. Next the ﬁrélevant range" for each
process must be deﬁermined. Suppose that for the first 50
units of Y the actual relationship between factor and product
is closely approximated by the relationship expressed by
process 1. Also suppose that the relationship between factor
and product for production from 50 to 75 is approximated by
process 2 and the relationship for output between 75 and 90
approximated by process 3. The program is set up so that any
production under 50 units is carried out by process 1, any
outpﬁt over the 50 units but below 75 by process 2 and any
output above 75 but below 90 by process 3. This shows only
how decreasing returns may‘be handled but increasing returns
can be handled in exactly the same manner. The nature of the
actual factor = product relationship will determine the
number of processes used and the intervals chosen.

The third assumption sets out the condition that the
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results of any process are the same whether that process
is carried out alone or in combination with one or more
other processes. It is assumed that no complementary
relationships exist. Many examples which invalidate this
assumption can be eited. One example that is often used
is the complementary'relationship between forage and gfain
production. Suppose that there is a given plot of land,
half of which 1s devoted to continuous forage production
and half of which is devoted to continuous grain production.
The total yield over a two year period will change if the
production pattern is changed so that in one year the entire
plot is devoted to forage and in the second year only grain
is grown. The two processes are thus not additive.

To handle this type of situation in linear pregramming
the processes which are complementary are combined to make
one process.  In the example given‘above a process 1is seﬁ up
for each combination of forage‘and grain that is to be
studied, Thus a unit process of one acre consistiné of
vone-tenth of an acre of grass and nine-tenths of an acre of

grain is set up, another process containing two-tenths of an

acre of forage and eight-tenths of an acre of grain and so on.

The lnputs required and outputs which result from each
of'these procesées can then be determined. Each process
reflects the complementary relationship that would be found
with that particular combination of the two enterprises.

There is one further assumption which is not explicitly
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set out‘ig/Dorfman but has been set‘out by Heady and
Candler. The technique of linear programming assumes
single valued expectations for input - output coefficients
and for prices. Although this assumption is not completely
valid in agrieulture, it has been defended by Heady and
Candler on the grounds that it has been used in many other

types of agricultural=economics research including budgeting.
V. DEFINITION OF LINEAR PROGRAMMING

Now that the framework within which linear programming
operates has been set up a formal definition fg? be presented.
. 1
The definition used by Dorfman is as follows: _

Linear programming has been defined to be the
maximization or minimumization of a mathe-
matical function subject to certain linear
inequalities.

The mathematical presentation of this definition wil%/

‘ 16
help to clarify the approach used in linear programming.
It is first necessary to set up the linear inequalities |
which 1imit the maximization of the linear function. As
pointed out earlier in both the budget approach and the

linear programming approach the firm is faced with a finite

| 14/ 5.0, Heady and W. Candler, Linear Programmin
Methods (Ames, Iowa State College Press, 1958),Pg. 18.

15/ Robert Dorfman, Application of Linear Programming

18 _tHe Theory of the Firm (Berkley and Los Angeles, The
University of California Press, 1951), Pg. 12,

1o/ Ibid., Pg. 19 ff.
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number of possible enterprises and a finite quantity of a
number of resources. Each enterprise included uses a
certain amount of each resource, the amoﬁnt depending on the
level at which the enterprise:isnthciuded in the plan. The
amount of a given resource, used by any plan can be represented:
am1X] * apoXp * ApaXy +oeee +apyX, = Ay
In this expression A, represents the total quantity of
resource m used. Xj, Xpy X3y e Xp represent the levels at
which enterprises 1, 2, 3, «.. n are included in the plan.
The amount of resource m required by one unit of enterprise
1 is represented by amly the amount of resource m required
by enterprise 2 by am2: The other "a' terms ar; similarly
interpreted. The expression can be read: the summation of
~ the amounts of resource m used by each enterprise equals Ap.
If there are k fixed>resourées &e can develop a system
of equations each of which represents the total amount of one
resource used. The resulting system is:
aj1x] + aipKp + a13x3 Foeee * ai:ixn = 4
821X] * appXpy * apnyXy + ... +appXpy = Ay
| 831%1 * azpXy + a33Xy + ... +agp¥p = Ag

H
b
W

a1 Xy + akzxz + ak3x3 + ees + aynXn
The firm has at its disposal quantities of each of
these resources. These can be represented by Sl, 82, esvy Spe

In order for the production plan to be feasible it is

necessary that

*e
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M < 5
Ao < 55
A3 < 83

Ap < By |
This then is the system of linear inequalities which form
the framework within which the linear function‘must.be
maximized. | |
| In economics work the linear funetion considered is

usually the profit function, to be maXimized, or the cost
fﬁnction, to be minimized. 1In this study the profit funétion
is being considered. For each of the possible enterprises
(1, 2, «esy N) a net price is calculated. The usual
procedure for calculation of fhis net price is to subtract
from the gross price, the variable expenses. This net price
1s then the return'to the fixed factors.

The profit funcﬁion can be written:

| Z = C1Xy + CoXp + C3X3 + ees + Cpxp

Where xj, 22, X3y eeey Xp Tepresent the amount of
enterprises 1, 2, 3, .vey, n included in the production plan
and ¢y, @55°C3y +ssy Cy Tepresent the net price of unit
outputs of the enterprises. Z is the net return of the
production plah which includes the enterprises at the given

levels.,




22

Using linear programming the’production plan which
maximizes the value of Z and at the same time satisfies

the system of inequalities is determined.
VI. MARGINAL CONDITIONS FOR EQUILIBRIUM OF THE FIRM

Marginal analysts have long been concerned with the
determination of the point of equilibrium of the firm. A4s

a result the conditions for this equilibrium ir; well
- 17

developed. Hicks summarizes them as follows:

1. Corresponding to the condition price =
marginal cost, we have three sorts of conditions:
a} The price ratio between any two products
must equal the marginal rate of substitution
between the two products (this is now a
technical rate of substitution). : :
b) The price ratio between any two factors must
equal their marginal rate of substitution.

¢c) The price ratio between any factor and any
product must equal the marginal rate of
transformation between the factor and the
product (that is to say, the marginal -

product of the factor in terms of this
particular product). ' :

2. Next there gre the stability conditions.

For the transformation of a factor into a

product we shall have the condition . . . of
diminishing marginal rate of transformation

or diminishing marginal product. For the
substitution of the one product for another we
shall have a condition of 'increasing marginal
rate of substitution *, that is to say, increasing
marginal cost in terms of the other product :
(marginal opportunity cost). For the substitution
of one factor for another, 'diminishing rate of
substitution'.

17/ 5.R. Hicks, Value and Capital (London, Oxford
University Press, 1957), Pg. 86 - 87.
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These conditions will not be discussed further here
but the next section will show that linear programming also

_ 18/
satisfies these conditions.

VII. LINEAR PROGRAMMING AND THE SATISFACTION OF THE
MARGINAL CONDITIONS FOR THE EQUILIBRIUM
OF THE FIRM

Product - Product Principle
This principle is concerned with the determination of

the combination of enterprises which will maximize returns..
If a given amount of any resource is available, there is for
each enterprige a maximum amount of that enterprige which

- can be produced with the given amount of that resource. If
two enterprises (Y; and ¥p) are singled out it cah be
assumed that a maximum of 100 units of Yj can be produced
with a given quantity of a £ac£or (X1) or 50 units of Y,
with the same quantity of Xl; This is illustrated in
Figure 1.

. since linear relationships are assumed in lineariprog-
ramming the straight line connecting the maximum output

of ¥; and the'maximum output of Y, represents all physically
‘possible outputs of Y; and Y2 given the fixed quantity of

X3, This line is the iso - resource curve for factor X7

l§/ For further discussion of the marginal conditions
see Ibid., Pgs. 78 - 98.
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Similarily iso - resource curves can be developed for all
other fixed factors. Suppose that there are four fixed
factors X7, Xp, X3, and Xy. The iso - resource curves for
each of these are illustrated\in Figure 1.
| If all factors are cbnsidered simultaneously it can be
seen that any combination of Yy and Y5 found to the right of
the heavy line in Figure 1 is physically impossible. That
is it will use more of at least one resource than is
afailable.} This heavy line is then the composite iso -
resource curve., _

For the satisfactipn of the product - product
condition the price line must be introduced. In Figure 1
the price line is represented by the line PP, For the
satisfaction of the product - product principle output
should occur where the price line is tangent to the iso -
resource curve. This occurs in.Figure 1 where output of Yy
is equal to Oyy and the output of Y, is equal to 0y5.

It can be seen that the price line PP!' can be rotated
to a considerable degree in either direction before the
point of tangency shifts. This is how the satisfaction of
this condition (and the other marginal conditions) by linear
~programming differs from the satisfaction by the usual
marginal analysis. In marginal analysis even a minute
rotatlon of the price line causes a shift in the point of
tangency and thus changes the optimum combination. Linear

programming is said to maximize in the large.
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Factor - Factor Principle

In ofder to understand the satisfaction of this condition
by linear programming it is first necessary to develop the
concept of a process ray. If there is a process which uses
only twovresources, from the assumptions, output can only
be increaséd by increasing the amounts of these resources
‘proportionately. Also as the amount of these resources is
increased the output also increases proportionately. These
relationships can be illustrated graphically by a straight
line such as the line numbered 1 in Figure 2., This line
is called a process ray.

For the production of any output there will probably
be two or more processes each using exactly the same reséufces
but in different proportions. Fach of these processes can
be represented by a process ray. ‘In Figure 2 four such
procesé rays are illustrated.

?o develop an iso - product curve it is necessary to
determine a point on'eaCh ray which represents a given
output. This is done in Figure 2 and the points connected
to form an iso - product curve.

For the Satisfaction of the principle it is again
necessary to introduce a price line - represented by AB in
vFigurefz. Given this price line the optimum combination of
factors is found where Ox; of factor X3 and Oxp of factor X,
are used. Again the priée line can be rotated considerably

before the optimum position changes.
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Factor - Product Principle |

In this discussion the process rays developed in the
last‘section will again be used. The four process rays are
again illustrated in Figure 3. If &he level of factor Xy
is held at a:constant level, Oxj in Figure 3, then the
output 1ovel varies withithe input of factor X,. This is
accomplished through shifts from,one process ray to another. .
If the output level is plotted against the input level of X,
the productioo function illustrated in Figure 4 results.

The satisfaction of tﬁis principle requires the intro-
duction of a price line. The line AB in Figure L
represénts'the price line and with thié price line the
optimum point is found where Ox2 of factor X2 is used and

i Oy of output Y is produced.s

As with the other two conditions, the price line can
‘rotate substantially before the optimum point shifts. ‘

Linear programming does then, with some modification,

satisfy the marginal conditions for the equilibrium of the

1

firm.

" VIII. AN EXAMPLE OF LINEAR PROGRAMMING
In order to show exactly how linear programming is used i
| in the solution of farm organization problems a brief example
 will be developed. The figures used in the example have been
chosen for illustration purposes only and should not be
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FIGURE 3
DEVELOPMENT OF PRODUCTION FUNCTION
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considered true figures.

- In the example it is assumed that the farm'under
consideration has at its disposal only two possible - -
enterpriges. The enterpriges that will be considered are
two types of feeder cattle - steer calves and yearling steers.
It is further assumed that there are only three restrictive
resources. - building space, labour and capital. The :
assumed resource requirements or input ~ output coefficients

for these two enterprises are presented in Table I.

TABLE I
INPUT = OUTPUT COEFFICIENTS FOR STEER CALVES
AND YEARLING STEERS

" Resource ’ Requirements Per Head :
, ‘ Steer Calves.. _Yearling Steers
Labour (hrs.) | 8 6
Space (sq. ft.) | 25 38
Capital (§$) 95 150

‘It is also assumed that the following quantities of

the restrictive resources are available:

Labour 600 hours
Capital $5,000
Space 2,000 sqg. ft.

The net prices assumed are $16 for steer calves :::.;
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and $30 for yearling steers.
The firstvstep is to set up the necessary system of
inequalities. 1In the example this will be:
| 8% + 6X, < 600
25X, + 38X, < 2,000
95X; + 150X, < 5,000
In this system Xj is the number of steer calves
included in the plan and: X2 the number of yearling steers.
Since inequalities are very difficult to work with,
three more activities are added to the system so that it can
be converted to a system of-equalities. These three
additional activities are: |
~ X3: a disposal activity for labour:
X4£ a disposal activity for space
X5: avdisposal_activity for capital
A disposal activity in the production plan at the
level 50 allows 50 units of the resource to remain idle.
With these three activities the system becomes a system of
equalities because any resource not used by the real
activities can enter these disposal activities and remain
unused. |

The system of equalities now becomes:

8Ky + 6Xp + 1X3 + Ofy + OXg = 600
25%) + 38X, + OX3 + IXy, + OX5 = 2000

95X, + 150X, + OX3 + OXj + 1Xg = 5000
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The profit function to be maximized is written:

Z = 16Xy + 30X, + OX3 + OX), + OXsg
In this equation X; represents the number of steer calves
included in the final plan, Xé the number of yearling steers
~and X3, Xy, and X5 the levels of the three disposal activities.
The numerical values in the equation represent the net prices
of one unit of each of the activities., As can be seen from
the equation the net price assigned to the disposal
activities is zero. To find the return realized fromuany
enterprize the net price is multiplied by the level at
which the enterprise is included in the plan. The Z value
is then~the total return realized by the production plan.
Linear progrémming is used to determine the values of Xj,
Xy eeey X5 that will maximize Z.

The program is now ready to be set up. The procedure
used is to set up a feasible productien plan and then to
attempt to change it in such a way that profit is increased.
‘The usual starting poinf is a plan whiéh contains all the
disposgl activities_at such a level that all the resources
are used by these activities. In the example in Table II
~ this 1s set up in section I,

The next step is to calculate the Z or opportunity
cost row. This will Be more fully discussed later and it is
sufficient to say that each coefficient répresents the gross
loss of return through the introduction of one unit of that

~enterprise,



TABLE II
AN EXAMPLE OF LINEAR PROGRAMMING

cc Enterﬁ}ise C C s> 0 0 0 16 30
- o Amount of Disposal Activities Real Activities R
d Enterprise
00Labour Py 600 1 0 0 8 6 100 8
‘ - pe
O Space P, 2,000 0 1 0 25 38 53 ¢
t
0 Capital Py 5,000 0 0 1 95 150 33 1
o)
Z 0 0 0 0 0 o n
Z=C 0 0 0 0 (—16 ~-30 I
O Labour P3 400 1 0 -0.00k% 4,202 0 S
) : =

0 Space P 733 0 1 -0.252 0.946 0 c
' t
30 Yearling Steers P, 33 0 0 0.007 0.633 1 i
o o
Z 1,000 0 0 0.200 | 19,000 30 n
7-C 1,000 0 0 0.200 3.000 0 II

HE
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The Z - C row must then be calculated. The C row'.is the
net price of a unit of an enterprise.so that the Z - C row
is the net gain or loss of return through the introduction
of one unit of the enterprise.

The enterprige with the most negative Z - C (greatest
net gain in return per unit introduced) is selected to enter
the new production plan.1 / In the example the yearling
steer enterprise-will be selected. By dividing the resource
restrictions in the Py gglumn by the input - output
coefficients in the outgoing column (P,) the maximum
amouht of the incoming enterprisevthat can be produced with
‘each of the resources is detefﬁined. These results are
entered in the R eolumn. The resource restriction for
which the R value is the smallest is the most limiting factor.
It is then chqsen as thezrespurce to be replaced. That is
the new enterptise (P5) is brought into the program at a
level which will just use up all of the most limiting
resource.

The next step is to calculate the incoming row, P2 in
section II of the example. Illustrating the computational
procédure used for one coefficient in this row will suffice

to show how this row is ealeulated.

;2/ Since Z is the opportunity cost and C the net price
then a negative Z - C means that the net price exceeds the
opportunity cost. A positive Z - C coefficient means that
return is reduced by the introduction of that enterprise.
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In calculating the coefficient for the P; column for
the incoming row the coefficient at the intersection of the
outgoing row and the P; column is divided by the pivot
figure (the figure at the intersection of the outgoing row
and the outgoing column). The coefficient to be entered is:

_95 = .633
150

The logic behind this is that if the steer calves are
to be introduced into a future program it must take capital
away from the yearling steer enterprise. Since one unit of
the steer calf enterprise uées as much capital as .633 units
of the' yearling steer enterprige it becomes necessary to

reduce the yearling steer enterprise by .633 for every unit

the steer calf enterprige is increased. The other coefficients

in the incoming row can be similarly interpreted.

All other coefficients of section II aré calculated
using the following formula:
| oty magy - @FD ag
‘Zn  In the equation 1 represents any row, j any column, r
the outgoing row of the old matrix and ¥ ‘the outgoing column
of the old matrix. Thus %f% is the coefficient found in the
incoming row and the j column of the new matrix.

Using this formula for the calculation of a labour
coefficiént for the steer calf enterprize we have:

a'y; = 8- 50 6

©8 = .633(6)
8 -3.798
4,202

]
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As explained above for every unit of the steer calf
enterprise introduced .633 units of the yearling steer
enterprige must be removed. Since one unit of the yearling
steer enterprise uses 6 hours of labour this removal makes
available 3.798 hours of labour. Thus to increase the
steer calf enterprige by one unit only 4,202 hours of the
previously unused labour must be used. 411 other
coefficients in section II can be similarly interpreted.

The Z row of sectipn IT must now be calculated. The
coefficient for each column is determined by finding the
value of the summation of the products of the prices of
each enterprise multiplied by the coefficients found in the
same row as the enterprise and in the column for which the Z
coefficient is being determined. For the steer calves the
Z coefficient is calculated:

Z = $0(4.202) + $0(0.946) + $30(0.633) = $19.00

For each unit of the steer calf enterprige introduced
4,202 units of labour disposal are removed, 0.946 units of
space disposal ahd 0.633 units of yearling steers. The
disposal_activities have no price but the removal of 0.633
units of yearling steers reduces the return by $19.00.
This is then the opportunity cost of one unit of the steer
calf enterprige. In the example this opportﬁnity cost is
greater then the net price, that is the Z - C is positive,
Total return cannot be increased by the introduction of

steer calves into the progranm,
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For section II ail Z -G coefficients are positive.

This means that no changes can be made in the production
plan which will increase the total returns. This then is the
optimum‘plan. It includes 33 head of yearling steers, allows
400 hours of labour and 733 square feet of space to remain
idle and yield a return of $1,000.

In a more complex example of linear programming the
final plén would be determined only after several sections
were calculated in exactly the same manner as the second
section 6f the example. All the necessary principles and
techniques that would be used in any larger program have

been illustrated in this example.



CHAPTER III
ANALYTICAL PROCEDURE

Linear programming is a useful tool for the solution of
'several of the problems facing agricultural economists., It
has been used in determining cost minimiziﬁg‘productiog‘Qroé
cesses, to specify spatial equilibrium patterns in the‘flow
of agricultural products, to determine optimum interregional
patterns of resource use and product sbecialization and to
determine optimum farm organization of resources and enters:
prises.l/ In this present study linear programming was used
in}the solution of'thé problems of the individual firm of
agriculture, that is, optimum farm organization. 'Sinée this
'is the case the first step in the analytical procedure is the
selection of a base farm.

After the base farm has been selected different farm
organizations will be developed for this farm and the
relative merits of each evaluated. In this way the hypotheses
presented in the intrdductory chapter can be tested. The
base farm selected must be typical of the area under study,
Only if this is so willjthe conclusions drawn from the study
be applicable to farms in the area other than the one béing

i/
~ E.O. Heady and W. Candler, Linear Programming
Methods (Ames, Iowa State College Press, 1958), Pg. 1.
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used in the study. This is the case study approach - the
organization of one farm is studied in detail and
generalizations are drawn from the analysis about farm
organization on all similar farms. There are two approaches’
which can be used in the selection of a base farm: (1)
development of a hypothetical base farm and (2) selection of

an existing farm unit as the base farm,

I. DEVELOPMENT OF A HYPOTHETICAL BASE FARM

Using this approach a hypothetical base farm considered
typical of the area under study is developed. This requires
that a sample of the farms in the area be taken. From this
sample information about the nature of the farm business is
collected. Using this information and statistical procedures,
principally averaging, a hypothetical base farm is synthesized.

The base farm developed in this manner is statistically
typical of the area under study. The major advantage of this
method is that the base farm is selected objectively.

| This "average" farm, while generally representétive of
the area, may include conditions that could not arise on any
given farm in a praectical situation. For example the "average"
férm so developed may have avallable several small buildings
each suitable for the production of a different livestock
enterprise. This maj be the result of averaging the available

building space on a number of farms each of which has available
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only one large building suitable for one kind of livestock
production. If unusual or special éonditions result from the
avéraging it is very difficult to defend the results of the

study as practical.

II. SELECTION OF AN EXISTING FARM UNIT AS THE BASE FARM

If this second method is used the danger of including
impractical situations is overcome., The base farm is actu-
ally operating and the conditions included can be used under
" "real" conditions. Using this method however it is hecessary
that the farm chosen does not exhibit any special
characteristics. The farm must not have at its disposal
unusually large or unusually small amounts of any resource
relative to that available on other farms in the area. Thus
the farm selected must be one thét could be considered typical
of'the>area. If éare is exercised a fairly typicalifarm can
be chosen without too much difficulty. The farm chosen will
not be statistically typical of the area and the selection
will involve some subjective judgments. If the selection is

made carefully these difficulties can be overcome.

III. DESCRIPTION OF FARM SELECTED

Soil

The farm sélected is located entirely on Red River Clay
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soil - the soil type under study. The land‘on which the

farm is located is almost all classified as either IId or

III& soil, 1IId soil 1s described as land of good productivity

which is imperfectly drained. Land of moderate productivig;

on which drainage is a‘problem is élassified as IIId land.
Red River Clay 1s classified as either IId of IIId., This
farm then fulfills a very important requirement - that the
soil type be typical of the area under study.

Farm Size

‘The farmvincludes 708 acres of land, 639 acres of which
is suitable for crop production. The farm is probably somew
what'larger than the average farm on Red River Clay. In 1959
the average farm size of 74 farms on soil types similar to
Red River Clay was 536 acres, 487 of which was suitable for
crop production. / The farm however is not excessively large
and can stiil be éonsidered fairly typical of the Red‘River

Clay soil zone.

Enterprises Used on the Farm
‘ €rops. The farm at present prbduces only three crops:

2/ Soils and Crops Branch, Manitoba Department of

Agriculture, Manual For Land Use Mapping 1959.
3/ 5.P. Hudson, 1959 Annual Report.of the Carmen
District Farm Business Association (Department of Agricultural

%cgn?mics and Farm Management, University of Manitoba, June,
960). ' o '
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Wheat, oats and hay. There are no special crops produced on
this farm. Many of the farmers on Red River Clay do produce

Special crops. There are such a variety produced however
that none could be selected as typical of the area. Barley
production is also excluded on this farm. This exclusion need
not make the farm any less typical because the three basic
grain crops (wheat, oats and barley) are usually considered
quite interchangeable as far as usefulness as feed or profit
realized is concerned;

Livestock. The only livestock enterprise included in
the farm plan at present is a cattle finishing operation.

This cannot be considered typical of the farmsiinithe:area,
One of the objectives of this study is to determine the place
of cattle finishing‘enterpriées in the farm organization on
Red River Clay. The inclusion of this enterprise is therefore
" beneflieial rather than undesirable.

Lébour Supply
All the labour used on the farm is supplied by the owner

operator and a full time hired man. No unpaid family lébour
is available. The total labour available is 5,257 hours.
This is slightly above the average amount available on 74
farms on similar soil types. The average on the 74 farms was

4,869 hours. This difference does not seem to be large

% 1bia.




endugh to make the farm any less typical of the area.

Buildings and Machinery |

There is available on the farm a complete complement
of machinery and buildings necessary for the production of
the three crops and the cattle finishing enterprise. There
is no specially large or unusual equipment used on the farm
 but all essential equipment is available. The building now
used for the cattle finishing enterprise could be cenverted
for use in a cow - finished calf enterbriae. This is
important because it is one of the objectives in this study
to determine the place of the cow - finished calf enterprise
in the study area as well as the place of the cattle finishing
enterprise. |

After the farm was selected it was neceséary to set up
three sets of data: (1) resource restrictions, (2) possible
entérprises,‘and (3) input - output coefficients. As ,
pointed out in Chapter II it is impossible to compute
linear programs without this information.

IV. RESOURCE RESTRICTIONS

The basic resource restrictions which were used in the

ma jority of the programs are listed in Table III.
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TABLE III
RESOURCE RESTRICTIONS

Cropland 639 acres
Spring labour - 868 hours
Summer labour 995 hours

Fall labour 1,150 hours
Winter labour 2,24l hours
Covered cattle space 6,000 square feet
Capital  $38,000

Cropland Acres
The 639 acres is land that can be ineluded in a crop

rotation. It thus includes all land in grain or hay pro-

duction plus any 1and devoted to summer. fallow.

~ Spring Labour

The:spring'season is assumed to run from the first of
~May to the fifteenth of June. During this period all &pring
work necessary for cropAerduction is assumed to be completed.
The 868 hours available is made up by two men each working

eleven hours a day, six days a week.

Summer Labour

The summer season used in the study runs from the
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fifteenth of June to the fifteenth of August.  In this period
it is assumed that the hay is put up, the irops sprayed and
the summerfallow done. The 995 hours available consists of

two men each of whom work 9.5 hours a day, 8ix days a week.

Fall Labour

During the fall season, August fifteenth to October
fifteenth,_all harvesting operations are carried out. The
.\1,150 hours available for this period are made up by two men

each of whom work eleven hours a day, six days a week.

Winter Labour

The remainder of the year (October fifteenth to April
thirtieth) is classified as the winter season. In this
season most of the labour is available for livestock
production. The 2,244t hours is made up by one man working
eight hours pef day, seven days a week and the other averaging

three and one-half hours per day, seven days a week. o

Covered Cattle Space

" This is made up of the barn space available on the farm.

Capital
The $38,000 of capital available is operating capital.

It is to be used for paying the cash expenses incurred by

the farm. It does not refer to the value of the fixed



L7
assets. The $38,000 was slightly higher than the amount of
expenses incurred on the farm in 1960, The farmer felt however
that the figure could be raised to $38,000, that is he could
obtain $38,000 of operating capital.

V. POSSIBLE ENTERPRISES

The next step in the procedure was to set up the
possible enterprises that would be considered in the study.
The enterprises selected are divided into three groups:

(1) crop rotations, (2) livestock enterprises and (3) grain
and hay buying and selling activities.

5/
Crop Rotations

There are nine basic crop rotations. For each rotation
there is included in the study two enterprises, one in which
- no fertilizer is used and one in which fertilizer is used at
recommended rates.?{ There is a maximum of four different
~ uses to which land may be put in any one rotation. The four
uses.are: (1) wheat production, (2) oat production, (3) hay
production and (4) sweet clover summerfallow. The only hay

produced is an alfglfa brome mixture. In Table IV the

3/ The rotations as set up were checked by John Peters
of the Soils and Crops Branch, Manitoba Department of
Agriculture.

&/ Fertilizer recommendations made by Dr. R.A. Hedlin
of the Soils Department, University of Manitoba.



TABLE IV y
V4
, EXPECTED YIELDS AND FERTILIZER USE

Crop ___BExpected Yield (Per Acre) Fertilizer Use

Without Fertilizer - Fertilized at Kind Amount
Recommended Rate lbs. per acre

First crop wheat 25 bus. 29 bus. 11-48-0 L5
‘Second crop wheat 20 bus. 25 bus. 16-20-0 100
First crop oats 30 bus. 40 bus. 23-23-0 80
Second crop oats 30 bus. 40 bus. 23-23-0° 80
Hay (lst. year, 2 cuts) 2.0 tons . 2.5 tons 11-48-0 100
Hay (2nd. year, 2 cuts) 2.0}tons 2.5 tons | Nil
Hay and break (1 cut) 1.5 tons 1,8 tons _ Nil

2/ Information supplied by Dr. R.A. Hedlin, Soils Department,
University of Manitoba.

8H
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expected yields of different crops and the fertilizer use
are presented.

The crops listed in Table IV are the only ones considered
in the study. The crop rotations developed are simply 4iff-
erent combinations of the above crops. The only other land
use considered is sweet clover summerfallow.

The rotatlons used as possible enterprises are as

follows:

Rotation I. A five year rotation containing wheat -
wheat - oats - ocats - sweet clover summerfallow. .This
rotation contains 20 percent legumes. This ié the minimum
amounﬁ of grass or legumes that agronomists feel is advisable
on Red River Clay soils. It is in fact below the usually
recdmmended minimum of 25 percent on class IId land and

33.33 percent on class IIId land.
Rotation II. A four year rotation, wheat - wheat =~
oats - sweet clover summerfallow. This rotation contains

25 percent legumes,

Rotation III. A six year rotation containing 33.33

percent grass and legumes, wheat - wheat - oats - oats =

hay - hay.

Rotation IV. An eight year rotation wheat - wheat -
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oats - sweet clover summerfallow - wheat - wheat - hay - hay.

This rotation contains 37.5 percent grass and legumes.

Rotation V. A five year rotation containing 40

"percent grass and legumes, wheat - wheat - oats - hay - hay.
Rotation VI, An eight year rotation including 50
percent grass and legumes, wheat - oats - hay - hay - hay -

wheat - oats - sweet clover summerfallow.

Rotation VII., A five year rotation containing 60

percent grass and legﬁmes, wheat - oats - hay - hay - hay.

Rotation VIII. This is the rotation which the farmer
is at present using on his farm. It is also considered by
agronomists to be the most desirable as far as soil management
is conderned. It is a ten year rotation containing 40 percent
)grass and legumes, wheat - wheat - oats - hay = hay - hay -

wheat - wheat - oats - sweet clover summerfallow.

Rotation IX, This is a six year rotation which
includes 50 percent grass and legumes, wheat - wheat - oats -

hay - hay - hay.

One of the objectives set out in the introductory

chapter was to determine the place of forage production on
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Red River Clay. This is why the rotations chosen have a
wilde range of forage level. They range from the minimum
allowed by agronomists (20 percent) to a maximum of 60
percent. Although many other rotations could have been
chosen it was felt that these nine provided an adequate

range.

Livestock Enterprizes

The only livestock enterprises considered in this study

are beef cattle enterprizes. Both cattle finishing enterprizes

and cow - finished calf enterprises are considered. There
are many other types of livestock enterprises that are
carried out by farmers on Red River Clay which are not
considered in the study. There afe a substantial number of
farmers on Red River Clay who have included in the farm
Qrgahization poultry flocks, hog enterprises or dairy
herds. Beef cattle enterprises seem to be the livestock
enterprises most commonly carried outiinthheﬁaméa. For
this reason and as was pointed out earlier one of the
objectives of this study is to determine the place of eattle
finishing enterprises and cow - finishéd calf enterprisés

on Red River Clay.only beef enterprisges are considered.

Cattle Finishing Enterprises
For cattle finishing enterprigses, cattle that have been

raised on a high forage ration and which are in a unfinished
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condition are purchased. These cattle are then fattened or
finished for slaughter. These cattle can be purchased at
different ages and thus at different weights and stages of
development. There are therefore different types of cattle
which ean be used in this type of enterprise. For this study
five of these types are considered. These five classes
include the types of cattle most often used in cattle
finiéhing enterprises. For each of these classes two
enterprises have been developed. In the first the cattle are
fed a high - grain - low = forage ration (2 grain : 1 hay),
and in the second they are fed a medium grain ration

(1 hay :+ 1 grain), Theée classes are @

Steer Galves. These are purchased at about 430
pounds and fattened to 810 poumds, This 380 pound gain takes
200 days on the medium grain ration and 181 days on the heavy

grain ration.

Heifer Calves. These calves are also purchased after
waisning at -about 400 pounds. They are then fattened until
they weigh 750 pounds. This takes 195 days on the medium

grain ration or 175 days on the heavy grain ration.

Yearling Steers. These are bought as yearlings

weighing 710 pounds and sold when they reach a weight of
1,010 pounds. It requires 150 days on theé medium grain
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ration or 136 days on the heavy grain ration to accomplish

this gain.

Yearling Heifers. The purchase weight of this class

is approximately 680 pounds and the sale weight 950 pounds.
These heifers are on either the medium grain ration for 130

days or the heavy grain ration for 119 days.

Two Year 014 Steers. These steers are fattened from

890 pounds to 1,150 pounds. ‘The steers are fed 125 days on

the medium grain ration or 113 days on the heavy grain ration.

Cow - Finished Calf Enterprises

In the cow - finished calf enterprises there is a cow herd
maintained on the farm. The calves are raised from birth to
slaughter. There are several different feeding regimes on
which the calves produced can be readied for markét. In this
study'four cow - finished calf enterprisés are considered.

In each of these the calves are réised in‘an identical manner
to weaning age (6.5 months). After weaning the calves are
prepared for market on one of the four folloﬁing regimes.

Each regime constitutes a separate enterprise.

Finished Calves Medium Grain. Both the steer calves
and the heifer calves are put directly into the feedlot

after weaning. The steers are fattened from 430 pounds to
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750 pounds in 195 days. Both the steers and heifers are
fed a medium grain ration (1 hay : 1 grain).

Finished Calves Heavy Grain. This is exactly the
same regime as that immediately above except that a heavy

grain ration £2 grain : 1 hay) is used rather than the
medium grain ration. The steers are fed 181 days and the

- heifers 175 days.

Overwinter and Fatten. Under this plan the steers

are overwintered on a high forage ration and then put into
the feedlot for 155 days where they are fed a medium grain -
~ration. The steers atfe sold weighing about 860 pounds. The
ﬁeifers are also overwintered on a high forage ration but
‘they are then pastured for 45 days in the first part of the
pasture season before being fattened for 90 days. They are
fattened on a medium grain ration and sold when weighing

740 pounds.

Twenty - two Month Plgn; Both the steers and heifers

are overwintered‘on a high forage ration, pastured the full
season and fattened on a medium grain ration for about five
months. The heifers are sold weighing 995 pounds and the
steers weighing 1,050 pounds. -
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Buying and Selling Activities

Enterprises have also been set up which allow oats and

wheat to be purchased and oats, wheat and hay to be sold.

These enterprises listed above include all the enterprises
considered in the study. No other enterpriéé will be allowed

to enter the farm plan.
VI. INPUT = OUTPUT COEFFICIENTS

This is the final set of data required for the study.
For each of the above enterprises it was hecessary to develop
a complete set of input = output coefficients. The coefficients.
that were used in the study are presented in Table I of the
appendix. The coefficients used were calculated from a ‘
handbook developed by the Department of Agricultural
Economics and Farm Management at the University of Manitobafg/
In collecting data for this handbdok-a great variety of
sourcés were drawn on, The coefficients are not perfect but
they are the best that could be found.

- One important consideration is whether or not the

coefficients used are appropriate bn the base>farm used in
the>study. In order to verify this completely it would be

necessary to do a detalled study on the resource requirements

*-_f§/ “Farm Management Handbook", Department of
Agricultural Economics and Farm Management, University of
Manitoba, (Unpublished).
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of each enterprise under the conditions present on the farm.
This is beyond the scope of the present study. Verification
for this study consisted of consultation with various
“agricultural experts. The coefficients were passed as
satisfactory for use on the farm in question.

One further note regarding coefficients should be added.
The prices used in all enterprises were based on the
following averages:
| | Grain prices 1945-1958
Cattle prices 1946-1959,

VII. PROGRAMS USED IN THE STUDY

After}the resource reétfictions, possible enterprises
and input'a output coefficients were sét up the computations
could be carried out., It then became necessary to set up -
exactly what prdgrams would be done. The programs are divided
into groups. Each group is designed to fulfill one of the
objectives as listed in the introductofy chapter.

General Programs

In this section two programs have been computed. These
pfograms are designed to determine the overall optimum and to
provide a basis of comparison for the other programs in the

study.
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P;. This first program was designed to determine the

overall farm plan which would result in the maximum return,
All enterprises listed in section V of this chapter were
" included and the resource restrictions were entered at the

levels listed in Table IIT.

?20 This program was designed to determine the optimum
farm pl;; using only the enterpriseé presently included in the
plan. Thus only rotation VIII was allowed to compete. Both
the fertilized and the unfertilized enterprises were allowed
to compete. The only livestock enterprises considered were
the five cattle finishing enterprises. The grain and hay
selling activities were included, but no buying activities
were included as the farmer has not beer purchasing grain.

Comparing the Return From Various Levels of Grass and Legumes

- in the Rotation

| In this section eighteen programs were calculated. Each
program was designed to find the optimum farm plan when only
one rotation enterprise was allowed to enter the farm plan.
From this it ean be determined how the level of grass
included in the rotation affects the return received. In
each program of this section only one of the eighteen rotation
enterprises are allowed to enter the final plan. All live-
stock and all buying and selling,aétivities are considered.

In all programs the resource restrictions are held at the
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levels presented in Table III. In the presentation of the
programs considered in this section ohly the rotation enter=-
prige considered is listed. As stated above the programs

are similar in all other respects. The programs are:

Rotation I fertilized.

zLy

Rotation I unfertilized.
Rotation II fertilized.

Rotation II unfertilized.
Rotation III fertilized.

& ¥ |
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Rotation III unfertilized.
"Rotation IV fertilized.
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Rotation IV unfertilized.
Rotation V fertilized.
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Rotation V unfertilized.
Rotation VI fertilized.
Rotation VI unfertilized.
Rotation VII fertilized.
Rotation VII unfertilized.
Rotation VIII fertilized.
Rotation VIII unfertilized.
Rotation IX fertilized.
Rotation IX unfertilized.
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Returns of Fertilizer

In this section the objective is to determine whether
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or not the fertilizer recommendations used in the study are
profitable. The programs computed for the previous section
were also used in this section. From them returns realized .
from an unfertilized rotation can be compared with those
realized from its fertilized counterpart. It is possible |
that the true optimum includes a combination of the
fertilized rotation and the unfertilized rotation. For this
reason nine additional programs were calculated. In each'of
these programs a fertilized rotation and the same rotation
unfertilized were allowed to compete'with all the livestock
activities used in the study and all buying and selling
activities. The resource restrictions were held at the levels
given in Table III. ‘Again only the rotation enterprises
considered are listed in the preéentation of the programs.

The programs are:

Egl' Rotation I fertilized and rotation I unfertilized.
Egg. Rotation II fertilized and rotation II
‘unfertilized. -

2—3. Rotation III fertilized and rotation III
unfertilized.

Poye Rotation IV fertilized and rotation IV un-
fertilized. |

-fgzc Rotation V fertilized and rotation V unfertilized.

Pogo Rotatlion VI fertilized and rotation VI
unfertiI;;ed.
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Pogs RotatioanII fertilized and rotation VII
unfertilized. |
Pog. Rotation VIII fertilized and rotation VIII
unfertilized. |
Page Rotatiop’lx fertilized and rotation IX
unfertilized.

Fertilizer Use Under Present Situation

Two additional programs were added to this section in
order to show how fertilizer use affected the return if the
farmer retained the limitations presently in effect on the
enterprises considered. The resource restrictions were held

at the levels given in Table III.

33_0 Rotation VIII fertilized was allowed to compete
with the five cattle fihishing enterprises and the
‘selling activities. | |

33;9 Rotation VIII unfertilized was allowed %o
compete with the five cattle finishing enterprises and the
selling activities. | | |

Returns From Various Livestock Activities

In this section the objective was to determine the place
Qf different livestock enterprises on Red River Clay. In
this section strategic livestock enterprises were allowed to

compete with all rotation enterprises. The hay selling
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activity'was not included. The program must thus select
the most profitable combination:of rotations together with
the given livestock enterprise., All hay produced must either
be fed or left unused. In all the programs‘the resource
restrictions are held at the level given in Table III.
In the presentation of the progréms below only the livestock
gnterpriégs to be considered are listed. In all the programs
the grain”buying and selling activities and all the rotation
enterprises are allowed to compete. The programs are:

P3o. All livestock enterprises were included. This
was designed to determine the most profitable combination of
livestock enterprises when the hay selling activity was
excluded.

233. All ecattle finishing enterprises were included.
This will determine the most profitable combination of
cattle finlshlng enterprlses.

P3h.  All cow-finished calf enterprises were included.
This will determine the_most profitable combination of cow -

finished calf enterprises.

P3g5. Steer calves heavy grain.

E3é‘ Steer calves medium grain.

532' Yearling steers heavy grain.

Eégo Yearling steefs medium grain.
P39. Two year old steers heavy grain.
5;;- Two year old steers medium grain.

Finished calves heavy grain.

-Fkg
uan
-]
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th; Finished calves medium grain.
gzgo Overwinter and fatten.
Pylie ‘Twenty - two month plan.

A further program was calculated for this section. Pyug
allows only the rotations and the buying and selling activities
to compete. No livestock enterpriges were included. This
program will show how much is gained by including livestock

in the production plan.

Variable Resources

The objective in this section was to determine how
varylng levels of strategic resources would effect the returns.
Five programs were done in which the capital level was
varied and one in which the winter labour was changed. In
each program all resources other than the one which the one
which was changed were held at the levels given in Table III,
In each program all enterprises were allowed to compete.

Capital. The capital level was allowed to vary from
$10,000 to $30,000. No programs were done above $30,000
be cause after this level the capital was no longer a
limiting factor, Thus an increase in the amount of capital
available could have no effect on the optimum plan. The

programs computed are:
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Pyge Capital at $10,000.
Py7. Capital at $15,000.
Pug. Capital at $20,000.
Pyg. Capital at $25,000.
EE:. Capital at $30,000.

Winter Labour. In the additional program (Pg;)

computed here, winter labour is reduced to 1,576 hours. This
labour can be supplied by one maﬁ working eight hours a day,
seven days a week. The second man is then not necessary. All
other resources are held at the levels given in Table III,

All enterprises are allowed to compete.

Effect of the Exclusion of the Hay Selling Activity

It was noticed that in most of the programs calculdated
the hay selling actiﬁity was included. In some years 1t is
qﬁite possible that this activity could not practically be
included in the productibn plan as no market would exist. It
was decided to calculate some programs without including this
activity to see what effect this would have on the farm
organization. In this section four programs were calcualted.
The first (P52) allows all enterprises except hay selling to
compete. Resource restrictions were held af the levels
given in Table III. In the other three programs 'key"
rotations were allowed to compete with all livestock

enterprises and all grain buying and selling activities.
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These programs were:

‘P53. Rotation IV fertilized was the.only rotation
includegt—

Eﬁ&' Rotation VIII fertilized was the only rotation
included. ‘

222. Rotation IX fertilized was the only rotation
~included.

Effect of a Rising Price for Feeder Calves
~ Many agriculturists, especially animal scientists feel

that due to the recent increase in thé number of cattle
finishing enterprises being introduced the price of feeder
calves will rise. The programs calculated for this study
indicated'that caﬁtlg finishing enterprises were important
in that they were often included in the optimum plans
determined. Thus twp programs were done in which the price
of the purchased cattle was raised. This results in an
increase in the operating expenses of the cattle finishing
enterprises and thus a decrease in the net price. This also
increases the capital requirements of each of these cattle
finishing enterprises. In the programs all enterprises were
allowed to compete and the resource restriétions were held at
the levels given in Téble III. The programs calculated for

this last section are :
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Pzg. Feeder cattle price raised 5 percent.
PEZ' Feeder cattle price raised 10 percent.

No programs were done in which the pricenwas raised
more than ten percent because the final plan of'P57
included no cattle finishing enterpriges. Thus decreasing
the return of these enterprises further could have no effect

on the final plan.



CHAPTER IV
ANALYSIS OF RESULTS

The results will be discussed in six sections. These
sections will correspond to the groupings used in the
presentation of the programs in Chapter III.

For each section of the chapter two tables will be
presented which list the results of the programs computed
for that section. The first table présents the optimum plan
selected by the program and the financial summary for that
plan. In the finanecial summary, the receipts, expensés and
net return for each enterprisze in the plan afe presented.
The return is not a profit figure but is the return to the
fixed resources included in the resource restrictions}of the
program. No receipts are realized from rotation enterprises.

The production fvom these enterprises is transferred eithef

to the livestock activities or to the selling activities. No

charge is made for this transfer. Also no expenses are
charged to the selling activiﬁies. Any marketing expenses
that would be incurred are deducted from the selling price.
In the second table the resource use data are presented.
The amount of each resource available, used and left over in
each ppogram is listéd. In addition this table presents
inforﬁation as to the disposition of the crop production.
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The amount of each crop listed as available in the table is
the amount produced by the rotation enterpriges included in
the final plan. The amount presented as used in the table

is that fed to the livestock.

I. GENERAL

The results of the two programs calculated for this sec-
tion are presented in Tables V and VI.

The first program computed (Pl) ailowed all enterprises
used in the.study to cqmpete. The resource restrictions
were held at the levels given in Table III. The final plan
selected by this prbgram is the overall optimum plan for the
farm. The final plan includes 240 head of steer calves fed
a medium grain ration and 639.acres of rotation IX fertilized.
The grain and-hay produced but not used by the livestock is
sold. Further expansion of the enterprises was limited by
the amount of land and building space available. The return
realized from this production plan was equal to $16,55%.92.
This production plan represents the combination of rotation
enterprises and livestock enterprises which results in the
maximim return to the available resources.

In the second program calculated (Pg) for this section
the optimum farm plan given the present restriction on
enterprises is determined. The only rotation considered is

rotation VIII, the rotation now being used on the farm. The



TABLE V

FINAL PLAN AND FINANCIAL SUMMARY FOR

PROGRAMS Pl AND P

2

Program knterprises Included Enterprise Recelipts Expenses Return
| In The Pinal Plan Level $ $ $
P;  Rotation IX fertilized 639 acres - 55796437 -5,796.37

Steer calves medium grain 240 head

38,858.16 22,795.20 16,062,96

Sell wheat 995 bus. 1,616.88 - 1,616.88
Sell oats 257 bus. 163.45 - 163.45
Sell hay 500 tons  4,508,00 @ - 4,508.00
Total  145,146.49 28,591.57 16,55k, 02

P, Rotation VIII fertilized 639 acres - 6,06%.11 -6,064,11
Steer calves medium grain 240 head 38,858.16 22,795.20 16,062,96
Sell wheat 2,098 bus.  3,409,25 - 3,409.25
Sell oats 1,073 bus. 682,43 - 682.43
Sell hay 211 tons  1,902.38 - 1,902.38
Total _ 45,852.22 28,859.31 15,992,091

89



PROGRAMS Pl AND P

TABLE VI
RESOURCES AVAILABLE, USED, AND LEFT OVER,

2

Resource

Program Land Spring summer Fall Winter

Covered Cattle Capital Wheat Oats Hay
Labour Labour Labour Labour Space’ o
Acres Hrs,. Hrs. Hrs,. Hrs, 34, Ft. $ Bus. Bus. Tons
1. o
Available 639 868 995 1,150 2,244 6,000 38,000 5,511 4,083 724
Used 639 261 300 466 2,168 6,000 28,594 4,516 3,826 224
Sold - - - - - - - 995 257 500
Left over O 607 695 684 76 o 9,4%6 0 0 0O
Py .
Available 639 868 995 1,150 2,2u4k4 6,000 38,000 6,614 4,899 L35
Used 639 318 385 530 2,212 6,000 - 28,862 4,516 3,826 224
Sold - - - - - - . 2,098 1,073 211
Left over O 550 610 620 32 0 0O__ 0

9,138

9]
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only livestock enterprises considered are the cattle
finishing enterprises as the farmer is not prepared at
present to produce a cow - finished calf enterprise. Grain
and‘hay selling activities are included but no buying
activities are included as the farmer is not buying grain
at present. Again the prineiple livestock enterprise is
240 head of steer calves fed a medium grain ration. The
fertilized rotation entered the final plan at 639 acres.
The grain and hay not used by thé livestock was sold.
Further expansion of‘the enterpriges was limited by the land
and cattle space availlable. The return from this program is
equal to $15,992.91, This is $562.01 below the overall
optimum, | v

The difference in the return realized by these plans
must be attributed to the difference in the crop rotation

included. As can be seen in Table VI rotation VIII

‘fertilized produces more grain and less hay than rétation IX

fertilized. As a result the expenses incurred by rotation
VIII are $267.74% higher than those incurred by.rotation IX.
As 1s seen in Table V the amount of grain sold in 92 is more

than that sold in Pl but the amount of hay consideraﬁly less.

The return from the selling activit&és in P, are $29h.2? less

than the returns realized from the selling activities in Py
Rotatioh VIII does allow the same livestock enterprise to be
included in the final plan. However the crop production left

over after this enterprise is fmcTuded is not as valuable as
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that left over when rotation IX is included in the final plan.
Coupled with this is the fact that the expenses incurred by
rotation VIII are higher than those incurred by rotation IX.
The differences could be summarized by stating that the
limitations used in P, allow a less profitable combination of
‘rotation enterprises, livestock enterprises and selling

activities to be included in the final plan.

II. A COMPARISON OF THE
RETURN FROM VARIOUS LEVELS OF GRASS
AND LEGUMES IN THE ROTATION

For this comparison eighteen programs were calcﬁlated.
In each of these programs one rotation_enterppise is allowed
to compete with all livestock enterpriées gnd all the buying
and selling activities.

In the first four programs (Py to Pg) rotations I and II
_are considered. Since no hay is produced by these rotations
none of the livestock enterpfises used in this study could
be included in the final plan. In each program the
rotation being considered was included at 639 acres. The
oﬁly limiting resource was land. All of the crop préduition
in each program was sold. Differences iﬁ return are then
attributed to differences in cash expenses and in crop
production. |

In programs P7 and P8 rotation III was considered. The



TABLE VII

FINAL PLAN AND FINANCIAL SUMMARY FOR

- PROGRAMS P, TO P

3

20

Bnterprise Receipts Expenses Return

Program Enterprises Included
In The Final Plan Level
P3 Rotation I fertilized 639 acres - 6,844,33 -6 8%% 33
Sell wheat 6,614 bus, 10,747.75 - 10 47,75
Sell oats 9,798 bus. 6,231.5 g 6,231 53
Total 16 979.2 6,8#% 33 10,13#.28
Py, Rotation I - unfertilized 639 acres 9 718.3 ,71 «3
Sell wheat 5,#63 bus. 8 877.38 - 4877.38
Sell oats 74242 bus, h,605.9 - h 6OE .91
- ) - Total . l3|l+830 )+ 180
P5 Rotatlion II fertilized 639 acres ’ .
Sell wheat 8,267 bus., 13, %33 - 13,%3 .88
' Sell oats 6,124 bus. - 3,894.86
- - Total 12.328 7% 6,465.40 10.86 « 34
P, Rotatlon II unfertilized 639 acres by 542,65 =4,542,
Sell wheat 6,829 bus., ,O9g .12 - 11,097.12
Sell oats 4,526 bus. 2, 87 5#
Total .66 L # o6 4
P7 Rotation 111 fertilized 639 acres 43 =6,7 0.
Steer calves medium grain 240 head 38, 858 16 22, 795 20 16 062 g
Sell wheat 995 bus. 1,616.88 8
Sell oats 4,339 bus. 2,759.60 - 2 759 60
Sell hay %35 {ons 2,118.76 - 2,118.76
ota

451353, 140 29,575, 6% 15%%22 2?
| continued

A



TABLE VII (continued)

Program Enterprises Included Enterprise Receipts Expenses Return

in the Final Plan Level , 3 5 5
Pg  Rotation III unfertilized 639 acres -~ h,363,73 -4,363.73
Steer calves medium grain 240 head 38,858.16 22,795.20 16,062.96
Sell oats 24209 bus. 1,404%,92 - 1,404,92
2 8e1lihay 149 tons  1,343.38 - 1,343,38
Total 41,666.58 0 0

Py Rotation IV fertilized 639 acres - 5232, ,232.51
Steer calves medium grain 169 head  27,362.62 16,051,62 11,311.00
Twenty - two month plan 21 cows 3,623.82 - 845,42 2,778.40

Sell wheat 4, 749 bus., 75717.12 - . 7,717.12
Sell hay 47 tons 423,75 - 423,75

"P1o Rotation 1V unfertilized 830 acres - »192.58 =I;;197,
Steer calves medium grain 113 head 18,295.72 10,732.7% 7,562.98
Twenty - two month plan 27 cows 4,659.20 1,086.97 3,572,23

Sell wheat u’%7i'§us' 28’83%'%5 16,012,190 13’835 14
'__“_ N 0 a L 9 [ 3 [] *
P17 Rotation V fertilized 639 acres - 9095.12 =6,595,12
Steer calves medium grain 240 head 38,858.16 22,795.20 16,062.96
Sell oats 1,073 bus. 682,43 - 682,43
Sell hay '325 tons 2,8 0.20 - 2,930.20
Total L5,

— . 0.0% 29,390.32 16,488,22
P15, Rotation V unfertilized 639 acres - 4,154.1h L T5L Y
Steer calves medium grain 221 head 35,781.89 20,990ogg 14,791.31

9. 6

Twenty - two month plan 6 cows 1,035.38 ° 56 .50
Sell Wwheat 1,215 bus.  1,974.38 - 1,97%.38

€4

Total 40,630.,91 25,714.60 1%,%16.%1
: cofitinned




Program

TABLE VII (continued)

e

Enterprise Receipts Expenses

Return

Enterprises Included
in the Final Plan Level
P13 Rotation VI fertilized 639 acres

Steer calves medium grain 236 head

¥ 5,639.81 -5, 03981
38, 210 52 22, h15 28 15,795 2k

Twenty - two month plan 1l cow 172.5 40,26 132.30

Sell oats 3y okl bus. 2,508.38 - 2,508.38
Sell hay 315 tons 2, )80k O - 2, 180k, O
L Total 43, 695.50 28,005,35 15,600.15
Plh Rotation VI unfertilized 639 acres yOH1.35 -3,941.35
Steer calves medium grain 190 head 30 762 91 18 Oh6 20 12 716.51
Twenty - two month plan 15 Cows .hh 603 87 l 984,57
Sell oats 2,835 bus. 1 80% ‘ 1 803 06
Sell hay 164 tons 1,47 62 - 1, 4 8.62
: . Total 36 632.83 2 ,EQl JU2 14 Ohl L1
—*§ﬁ5. Rotation VII fertilized 639 acres 00.19 -5,400.19
"7 Steer calves medium grain 172 head 27,8%8 35 16 336 «56 11,511.79
Twenty - two month plan 20 cows 3, 451,26 05.16 2, 646 10
Sell oats 3,081 bus., 959 52 - 1 959.52
Sell hay 575 tons g iu «20 " 5 184.§o
. 3 3. 33 22 1,91 1 Ol.42
P1¢g Rotatio Vil unfertilized 63 cres 39 233 35 -3,233 32

Steer calves medium grain 136 head 22, 019 62 12 917.28 9,102,
Twenty - two month plan 31 cows 5,3%9 45 1, 2%8 00 4,101.k45
Sell oats 2,195 bus. 1,396.02 - 1 396 02
Sell hay 372 tons 34353.9 a .95
' . Total ,32 119, O l7g798 63 1 20

P17 Rotation VIII fertilized 639 acres - 6,064,11«£6,0 .ll
Steer calves medium grain 240 head 38, 858.16 22,795.20 16 062 96
- Sell wheat 2,098 bus. 3,409 25 - 3, 409,25
Sell oats 1 ,073 bus. 682.43 - 682.4

Sell hay 211 tons 1,902.38 ' 1,902.3
Total 44 852,22 28 8 .31 1 2.91

(continued%
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TABLE VII (continued)

Program Enterprisés Included Entefprise Receipts Expenses Return

in the Final Plan Level

Pyg Rotation VIII unfertilized 639 acres

$ 3
%,117,08 -4%,117,08

Steer calves medium grain 221 head 35,781.89 20,990.58 14,791.31
Twenty - two month plan 6 cows 1,033.38 241.55 79 .Bg

Sell hay 108 tons 973.73 - 973.73
Total 39,765.38 25,349,21 14,416,1

“Ppg Rotation IX fertilized 639 acres - 1796.37 «5,796.37

~ Steer calves medium grain 240 head 38,858.16 22,795.20 16,062.96
Sell wheat 995 bus. 1,616,88 - 1,616,.88

Sell oats 257 bus, 1 lég.hS - 163.45

Sell hay - 500 tons 4,508,00 - 4,508,00

‘ Total _ L45,146.49 28,591.57 16.55%,92

w’Péo;gotationﬁfii*unfértilized. 639 acres = =

teer calves medium grain 165 head

26,714%,99

32,09 =3,832,09

3
15,671,760 11,043.29

Twenty - two month plan 23 cows 3,968.95 925.93 3,043,02
Sell wheat 1,093 bus. 1,776.1i2 - 1,776.12
Sell hay 285 tons 2,569.56 - 21569.56

Total 35,029.62 20,4%29.72 14,599, 90

(97



TABLE VIII

RESOURCES AVAILABLE, USED, AND LEFT OVER,

PROGRAMS P, TO P

3 20
T — — — Resource '
Program Land Spring Summer Fall winter Covered Cattle Capltal Wheat Oats Hay
Labour Labour Labour Labour Space

5 Acres Hrs. Hrs, Hrs., Hrs, _Sg. Ft. $ Bus. Bus. Tons
Availéble 639 868 995 1,150 2,24k 6,000 38,000 6,614 9,798 O
Used 639 396 345 'g8L 262 "0 6,84 0 0 0
Sold - - - - - - - 6,614 9,798 -
Left over O 472 650 466 1,982 6,000 31,156 (o] 0 -

P » _

Availdble 639 868 995 1,150 2,244 6,000 38,000 5,463 7,242 O
Used 639 396 345 684 262 0 #,718 0 0O O
Sold - - - - - - - 59463 Ziplo O
Leftpover 0 472 650 466 1,982 6,000 33,282 0 0 -
AVailgble 639 868 995 1,150 2,24k 6,000 38,000 8,267 6,124 ©
Used 639 371 383 626 256 0 6,465 0 0 0
Sold - - - - - - - 8,267 6,124+ 0
Left over O 497 612 524 1,988 6,000 31,539 0 0 -
Availgble 639 868 995 1,150 - 2,24k 6,000 '38,000 6,829 4,526 0
Used 639 371 383 626 256 0] h,5h3 0. ) 0
 Left over O 497 612 524 1,988 6,000 33,457 0 0 -

(continued)
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TABLE VIII (continued)

' ' Resource
Program Land Spring Summer Fall Winter Covered Cattle Capital Wheat Oats Hay

Labour Labour Labour Labour Space

b Acres hrs. hrs. hrs. hrs. sq. ft. K bus. bus. tons
availfble 639 868 995 1 ,150 2,244 6,000 38,000 5 511 8,165 459
Used v 639 34 326 613 2 219 : 6 000 29,578 4,516 3,826 224
Sold - - 995 ,339 235
-LeftPover 0 524 669 537 g§ 0 8.%22~-

Availsble 6 39 868 995 1,150 2,244 6,000 38,000 k4 553 6,035 373
Used 639 344 326 613 2,219 6 000 27,162 u 516 3,826 224
Sold - - - ’ - : 37 2,209 149
Left over O 52k 669 537 25 O ' 10.838 0 0
Availdble 639 868 995 1,150 2,24k 6,000 38,000 8,267 3,062 343
gsig 639 375 523 613 2, 162” 6, 000 23,16h a,gig 3,062 296
o) - - -
Left over 0 493  L47o 537 82 0 1836 o o0 &
availdBle 639 868 995 1,150 2,24k 6,000 38,000 6,829 2,263 280
Used 639 381 525 629 1 825 5,0#5 16, 038 2,551 2, 1263 280
Sold - - - | 4,278 0 0O
Left over 0 b7 470 521 L19 ‘ 955 21,962 0.0 0
availdbie 639 868 995 1,150 2,2k 6,000 38, 000 6,61k 4,899 548
Used 639 305 328 556 24200 QOO 29,265 4,516 3,826 224
 Sold - - C- - 2,098 1,073 324
Left over 0 563 667 594 44 | 0 8.735 0 0 0
'Availéﬁle 639 868 995 1,150 2, ol 6,000 38,000 z,ué 3,621 448
Used 39 318 358 573 2 183 : 6 ooo 25,378 4248 3,621 244 3
Sold - - - iy 1,215 0 0 204 3
Left over 0O 550 637 577 §1A, O 12'622 0 0 o_

(continued)



TABLE VIII

(continued)

Resource

Program Land Spring Summer Fall Winter Covered Caftle Capital Wheat Oats Hay
Labour Labour Labour Labour Space
B acres hrs, hrs., hrs. hrs, sq. ft. [3 bus. bus. tons

Avaii%%le 639 868 995 1 150 2,244 6,000 38,000 L,L453 7,721 543
Used 639 276 351 445 2 183 6 ooo 28, 067 h 453 3,777 228
Sold - - 3,944 315
Left over O 592 6Ll 705 61 O ' 9.933 0 0
Avail%%ie 639 868 995 1,150 2,2h4 6 000 38,000 3,814 6,124 439
Used 639 305 532 h86 2 1#3 6 ooo 22,611 3,814 3,289 27
Sold - - - 0 2,835 16
LeftPover 0 563 463 664 101 O 15.389 0 0 0
Availégle 639 868 995 1,150 2,24k 6,000 38,000 3,562 6,177 869
Used 639 252 288 iy h 2, 076 6 ooo 22,592 3,562 3,096 294
Sold - - - 0o 3,081 575
Left over 0 616 607 706' 168 0 15 408 0 0 0
Availagle 639 868 995 1,150 2,24k 6,000 ,38 000 3,051 h,893 702
Used 639 274 435 W77 2, ouh 6 ooo 7 820 3,051 2,704 330
Sold - - - 0 2,195 372
LeftPever 0 59h 560 673 _ _goo 0 20 180 0 0 0
Avail%gle 639 868 995 1,150 '2,2hh' 6,000 38,000 6,614 4,899 M3E
Used 639 318 385 530 2,212 6 ooo 28 861 u 516 3,826 22
Sold - - - - - : 2cm81ﬁw32n.
Left over 90 550 610 620 32 O 9.,39 0 0 0
wvatdlBle 639 868 995 1,150 2,24k 659000 38,000%,5,463 3,621 351
ggig 639 330 %09 547 2,196 6,000 25,341 L, 248 3, 621 g
Left over O 538 586 603 148 ) 12,659 @15 9

(continued)
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TABLE VIII{((continued)

. Resource
Program Land Spring Summer Fall Winter Covered Cattle Capltal Wheat Oats Hay
Labour Labour Labour Labour Space
o acres hrs., hrs hrs. hrs, Sg. Tte E3 bus, bus. tons
Avail%gle 639 868 995 1,150 2,244 6,000 38,000 5,511 4,083 724
Used 639 261 300 466 2, 168 6 OOO 28 594 L4,516 3, 826 22k
Sold - - - 995 257 500
Left over O 607 695 68% 76 ~ 0 9,406 0 0
Availggle 639 868 995 1,150 2,244 6 000 38,000 4,553 3,018 586
Used 639 307 396 53# 2 101 6 ooo - 20, 422 3,460 3, 1018 301
Sold - - 1,093 0 285
Left over 0O 561 599 6;6 lh3 Q A;7.578 0 0 0

64
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final plan for both Py, which considered the fertilized tic
rotation and Pg, which considered the unfertilized rotation
included the rotation at 639 acres and the steer calves
medium grain at 240 head. Any crop production not used by
the livestock was sold. In both cases land and cattle space
were fhe limiting factors.

The prog?ams P9 to P16 excluding Pll‘all include the
rotation at the full 639 acres and two livestock enterprises
- steer calves medium grain and the twenty - two month cow -
finished calf enterprise. In each of the programs land and
cattle space are limiting factors. - In addition production of
.at least one of the three types of crop production (wheat,
oats and hay) is used up entirely by the livestock enterprises.,
That is in each of the programs at least one of the feed
resources 1is limiting. As these resources become limiting
"due to the rotation included the livestock enterpriges must
also be adjusted. When feed is not a limiting factor as with
P1 the most profitable livestock enterprise is 240 head of
steer calves fed a medium grain ration. As feed supplies
become limiting the Optiﬁum farm plan must include a
different combination of enterprises..

There are three ways in which the farm plan could be
adjusted to overcome this'feed shortage. The first is to
reduce the level at which the steer calves are included to
a:point where the most limiting feed fesource is just uséd upo

The second is to purchase additional feed necessary to maintain
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the livestock enterprise. Thisionly applies in the situation
in which wheat or oats are limiting as no hay buying activity
was included. The third method is to introduce a livestock
enterprise combination that will just use up the most
limiting feed resource and also use up the entire cattle
space available,

In all of the programs under discussion the third
method was the method selected as the alternative which will
result in the maximum return to the fixed resources. 1In
each program a combination of the steer calves medium grain
enterp:ise and the twenty - two month plan which will just
use up the cattle space and the most limiting feed resource
is included. |

In P..

11
rotation is included at 639 acres. The feed resources do

which considers rotation V fertilized the

not limit the livestock enterprises in this program and

steer calves medium grain are included at the 240 head level,
Programs P17 and P19 also include the respective

- rotation enterprises at 639 acres and the steer calf medium

grain enterprise at 240 head. In Pig and P,y the oats are

again a limiting factor. The steer calves in this case are

reduced while the twenty - two month plan is increased.

Comparison of the Return Realized From Fach Final Plan

In Table IX the returns realized from each program and

the amount by which each return falls below the overall



TABLE IX
COMPARISON OF RETURNS REALIZED FROM

PROGRAMS P3 TO P2O

Program Rotation Considered Percent of Grass Return Amount Return
and Legumes Included Is Below Overall
3 Optimum
Fertilized Rotations
P3 I 20.0 10,134%,95 6,419.97
Py II 25.0 - 10, 863 3L 5,691.58
P III 33.3 15,777 77 777.19
P4 v 7.5 15,997.16 557. 76
P13 v 0.0 16 189,72 65.20
Py VI 50.0 15 600,15 954,77
PT VII 60.0 15 901.42 653.50
P! VIII 40,0 15 992,91 562.01
P14 I 150.0 16,55k, 92 0
Unfertilized Rotations

Py I 20,0 8,764.91 74790.01
P 1T 25.0 9, 11433.01 7,121.91
P III 33.3 1% 507.65 2,047,27
P10 IV 7.5 13, 89h L8 2,660, 44
Pys v 0.0 - 14 916.31 1,638.61
Pl VI 50.0 ' 1& o4l.k41 2,513.51
Plg VII 60.0 1# 320.41 2,234,51
Pig VIII L0.0 1% 416,17 2,138.75
P5q IX 50.0 14,599, 90 1,955.02

cg
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optimum is presented. From this table it éan be seen that
the return from the four programs which included no livestock
production are substantially below the ovefall optimum. The
differences in return realized by the other programs are not
so substantial. In each case it has been possible to combine
with the given rotation a combination of livestock enterprises
which will result in a return at least approaching that real-
ized by the overall optimum plan. The changes that occur in
the livestock enterprises as the rotation is changed point
out the importance of a complete farm plan.

If a change in rotation is made it is important that
the other enterprises be adjusted to fit with this new
rotation in such a way that return is maximized. This
section seems to indicate that eﬁough hay must be produced
in order that the cattle space available can be fully utilized.
The choice of rotation within this limitation does not seem
to have too much effect as long as the cattle enterprises are
combined with the rotation in such a way that return is

maximized.
II. FERTILIZER RETURNS

In this section the programs calculated for the previous
section were used to compare the differencés in return realized
from the fertilized and unfertilized rotation enterprises.

Nine additional programs were computed for this section. In



L

8l
each.of'these programs a fertilized rotation and its unfertil-
ized counterpart were allowed to compete. These were used to
determine whether or not some combination of the fertilized
and unfertilized rotations existed which was more profitable
than the fertilized rotation alone. The results of these
programs are presented in Tables X and XTI,

As can be seen from the tables in every case the
fertilized rotations used the entire 639 acres of land
available. The fertilized rotatibn is then in every case
more profitable than any combination of the unfertilized
and fertilized rotations,

The amount spent on fertilizer and the increase in
return due to this expenditure is presented in Table XII.
Substantial readjustménts are necessary in the livestock -
enterprises when fertilizer is not used. This is especially
evident where .feed supplies are limiting resources. It is
not enough to Simpiy advise that the fertilizer recommendations
be used. The farmer must be prepared to adjust his entire
farm plan to fit into the new situation. Even though sub-
stantial gains can be made by fertilizing at recommended
rates it cannot be concluded that this is the most |
profitable rate of fertilizer application. It is quite -
possible that there are other rates of application not
considered in this study that are even more profitable.

From this study it can only be concluded that the profits
are greater when fertilizer is used at the recommended

rates than when it is not used at all.



TABLE X

FINAL PLAN AND FINANCIAL SUMMARY FOR

PROGRAMS Pyy TO P3y

Program Enterprigses Included Enterprise Receipts Expenses Return
in the Final Plan Level
£l $ $

P,y Rotation I fertilized 639 acres - 6,844,33 -6,844,33
Sell wheat 6,614 bus. 10,747.75 - 10,7h7 75
Sell oats 9,798 bus., 642315 64231.53

o Total 16,979 2 6 8%4 10,13},

Po5 Rotation II fertilized 639 acres 6,465.40 -6,465,
Sell wheat 84267 bus., 13, k3 .88 - 13,433.88
Sell oats 6,124 bus., 3, 89 .86 - 3,894,86
? Total _ 17,328, 74 6,465,.40 10,863 Eh
P23 Rotation II1 fertilized 639 acres 6,760.43 -6,780.43
'~ Steer calves medium grain 240 head 8,858 16 22, 795520 16,062,96
Sell wheat 995 bus, 1,616.88 - 1, )616.88
Sell oats h,339 bus. 2,759.60 - 2 759.60
Sell hay 235 tons 2, 118.76 - 2,118.76

N - L Total 45,3 53 4o 2 6 15

Poy, "Rotation 1V fertilized 639 acres y 232, 232.
Steer calves medium grain 169 head 27, 362 62 16 Ogl 62 11 311 OO
Twenty - two month plan 21 cows 3,623.82 845, 42 2;778“&@
Sell wheat b, 749 bus. 7,717.12 7,717.12
Sell hay : 47 tons 423,75 - 423,75

Total

39,127,31 23, 122“§5715;222_&§7
continued
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TABLE X (continued)

Program Enterprises Included Enterprige Receipts Expenses Return
in the Final Plan Level $ 7 5

Po5 Rotation.V fertilized 639 acres ‘ 6 y595.12 =-6,595.12
Steer calves medium grain 240 head 38, 858 16 22, 795.20 16 062 96

Sell wheat 2,098 bus. 3,4 9.25 - 3, 409.25

Sell oats 1, y073 bus. 682,43 - 682,43

Sell hay 325 tons 24930,20 - 24930.20

Total MS 880,04 2 o. 2 16, 48 2 2

P Rotation VI fertilized 839 acres
: Steer calves medium grain 236 head 38, 210. 52 22, hlS 28 15,795 2%

Twenty - two month plan 1 cow 172.56 40,26 132.30

Sell oats 3,944 bus. 2,508,.38 - 2,508.38

Sell hay 315 tons 2y 804 o4 - 2, 80# ok

' ' Total . 431695250 28 095 35 15.6ooA_§_

P27 Rotation VIii fertilized 639 acres 400,19 5 400.19
Steer calves medium grain 172 head 27,848 35 16 %36 .56 11,511,79
Twenty - two month plan 20 cows 3, 451,26 05.16 2, 1846.10

Sell oats 3,081 bus. 959 52 - 1, 959 52

Sell hay | 575 tons 5 184,20 - 5, 118%.20
Total 38 4%3 33 22,541.91 15-901 Lo

Pog Rotation VIIL fertilized 639 acres 6,064,111 -6,06L,11
Steer calves medium grain 240 head 38, 858 16 22 795 20 16 062 96

Sell wheat 2,098 bus. 3,%09. 25 3, 09 25

Sell oats l y073 bus. 682.43 - 682,43

Sell hay 211 tons ,902.38 1,902.38

Total hh 852,22 28, 859 31 15,992,911
continued
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TABLE X (continued)

Program Enterprises Included Enterprise Receipts Expenses Return
in the Final Plan _Level $ - T
Pog Rotation IX fertilized 639 acres 5y 796,37 -5,796.37
Steer calves medium grain 240 head 38, 858 16 22 795 20 16,062,96
Sell wheat 995 bus. 1,616 88 1 616.88
Sell oats 257 bus. 163.45 - 163 L5
Sell hay 500 tons 4,508,00 - 4,508.00
Total 45:156.49 28,52 5% 16,52# .92
P3O Rotation VIII fertilized 639 acres ol 064,11
Steer calves medium grain 240 head 38, 858 16 22 795.20 16 062.96
Sell wheat 2,098 bus. 3,# 9.25 - 3,409025
Sell oats 1,073Qbus. 682,43 = = 682.43
Sell hay 211 tons »y902,.38 1,902.38
Total un 852 22 28,852.31 1&,992 .91
P31 “Rotation VILI unfertilized 639 acres - sy 117.0 117.06

Steer calves medium grain 227 head 36,753.34 21, 560.%6 15,192 88
Sell wheat 1,189 bus. 1,932.12 - 1,932.12
Sell hay 1h3 tons 1, 289.29 - 1, 289 29

Total 39;97# 75 25.677.5h4;&;ggzgg;_
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TABLE XI
RESOURCES AVAILABLE, USED, AND LEFT OVER
- PROGRAMS P21 TO P31

Resource
Program Land Spring Summer Fall Winter Covered Cattle Capital Wheat Oats Hay
Labour Labour Labour Labour S ace
acres nrs, hrs, hrs. hrs. Sq. It 3 bus, bus. tons
P : v
2
Avail3ble 639 868 995 1,150 2,244 6,000 38,000 6,614 9,798 O
Used 639 3% 345 88l 262 ’0 6 8is 0 0 0
LeftpovegA 0 472 650 : h66 ;.982 6,000 31, 156 0 0 0
Availggle 639 868 995 1,150 2,244 6,000 38,000 8,267 6,124 O
Used 639 371 383 "626 256 0 6 L65 0 0 0
Sold - - - - - 8,267 6,12% ©
Leftpover 0 4o97. 612 52# 1,988 6,000 31.535 0 0
Availible 639 868 995 1,150 2,24k 6,000 38,000 5,518, 165 458
Used 639  34h4 326 613 2,219 6 000 29,578 516 3 1826 223
Sold - - - - 995 339 235
Leftpovegﬁ 0 52k 669 537 29 0 8,h22

Availgﬁie 639 868 995 1,150 2,2%# 6,000 38,000 2 7 3,06 2 343
Used 639 375 523 613 2,162 6 OOO 23, léh 5 18 3,062 296
Sold - - - - : h 7 9 0 L7
Left over O 403 472 537 82 0 ;L)+, 836 0 0

' . ' (continued)
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TABLE XI (continued)

' ' Resourca
Program Land Spring Summer Fall Winter Covered Cattle Capltal wheat Oats Hay
Labour Labour Labour Labour Space_
acres hrs, hrs. hrs. hrs. SQ. ft. $ bus. bus. tons
P
AvailfBle 639 868 995 1,150 2,2k 6,000 38,000 6;61k 1,899 549
Used 639 305 328 556 2,200 6 ooo 29,265 4,516 3,826 223
Sold - - - - 2,098 1,073 326
Left over O 563 667 59k Ll o . 8 735 - O 0 0
Availagle 639 868 995 1,150 2,24k 6,000 38,000 4,453 7,721 Sk
Used 639 276 351 ’425 5 183 6, 000 28,067 4,453 3,777 2o
Sold - - " - - 0 3,944 315
Leftpover 0 592 644 705 6; o : 9.933 0 0 0
Avail§Z1e' 639 868 999 1,150 2,24k 6 000 38,000 3,562 6,177 869
Used 639 252 388 gNAN 2, 076 6 000 22,592 3,562 3,096 294
Sold - - - 0 3,081 575
Left over O . 616 607 706 168 o 15 408 0 0 0
3 » : = _
availible 639 858 995 1,150 2,2uk 6,000 38,000 6,61k 1,899 43
Used 639 318 385 530 2,212 6 ooo 28 861 L,516 3,826 22
Sold - - - : 2,098 1,073 211
Left over 0. 550 610 620 32 0 9 139 0 0 0
Po o '
Availagle 639 868 995 1,150 2, 2#4 _ 6,000 38,000 5,511 4,083 724
Used 639 261 300 466 2, 168 6 ooo 28 594 4,516 3,826 22k
Sold , - - - , 995 257 500
Left over O 607 695 68& 76 0 9,406 0
' (continued)
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TABLE XI (continued)

Resource

Program Land Spring Summer Fall Winter Covered Cattle Capital

Labour Labour Labour Labour

Space

b hrs.  hrs, sq. ft. 3 bus.. bus,
Availg%le 868 995 6,000 38,000 6,614 4,899 435
Used 318 385 6 ooo 28 862 u 516 3 1826 22k
Sold - 073 211
Left over 550 610 O ‘ 9.138 0
availdble 639 868 995 6,000 38,000 3,621 351
gsig 317 375 5 675 25,69h 3,621 208

0 - -
Left over 551 620 325 12.306 0

Wheat Oats

06



COMPARISON OF RETURNS FROM FERTILIZED
AND UNFERTILIZED ROTATIONS

TABLE XII

Rotation Amount Spent

Increase in Return

on Fertilizer Due gg Ferti%%zer

I 2,125.95  1,370.04 13.5

II 1,922.75  1,430.33 13.2
ITI 2,4116.70  1,270.12 8.1
IV 2,040.33  2,102.68 13.1
v 2,440.98  1,573.41 9.5

VI 1,698.46 1,558.74  10.0
VII 1,766.8%  1,581.0L 9.9
VIII 1,9%7.03  1,576.7% 9.9
IX 1,96%.28  1,955.02 11.8

8 fThis refers to net return to
fixed resources.

b

This is the percentage increase

over the return from the unfertilized

- rotation.
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Fertilizer Use Under Present Situation

In this section the returns from fertilizer under the
present enterprise restrictions were tested. A4s can be seen
from Table X the return from rotation VIII fertilized (P30)
vexceeds the return from~rotation.VIII unfertilized by
$l,695.70. The farmer is well advised to use the fertilized
rotation if he retains the present restrictions on enterprises

considered.

ITI. A COMPARISON OF THE RETURNS
FROM VARIOUS LIVESTOCK ENTERPRISES

In this section strategic llvestock enterprises were )
allowed to compete with all rotations and all grain buying
_and selling activities. In this way the optimum farm plan
given the livestock enterprises can be determined. It}is to
be noted that no hay selling activity is included in these
progrems. All hay produced must be used in the livestock
enterprises or left idle.

The results of all the programs calculated for this
section are presented in Tables XIIT and XIV.

KIn program P32 all livestock enterprises were considered.
The enly livestock enterprise included in the final plan
was 240 head of steer calves fed a medium grain ration.
Rotation Il fertilized was inclnded at 223 acres and
rotation IV fertilized at 416 acres. With this combination




TABLE XIII

FINAL PLAN AND FINANCIAL SUMMARY FOR

PROGRAMS P3p TO Pug

v

Program Enterprises Included Enterprise Recelpts Expenses Return

in the Final Plan Level 5 5 5
P32 Rotation II fertilized 223 acres - 2,256.31 -2,256,31
Rotation IV fertilized 416 acres h 057.66 -4,057.66
Steer calves medium grain 240 head 38 858 16 22, 179520 16,062,96
Sell wheat 3,751 bus, 6, 09 .38 - 6,09 38

Sell oats 306 bus. b2 0 - 194,
‘ Total H5,148 16 29,109.,17 16, 03W799
P33 Rotation 11 fertilized 223 acres 2,256.31 -2,256.31
Rotation IV fertilized 416 acres 4,057.66 -4 057.66
Steer calves medium grain 240 head 38, 858 16 22,795.20 16 062.96
Sell wheat 3,751 bus, 6 09 .38 - 6 095,38
Sell oats 306 bus. 194,62 19 62
. Total MS,lHB 16 29,109.17 16,038,99
934 Rotation IV fertilized 240 acres 2,340,96 -2,340,96
Rotation V fertilized - 284 acres * H 118.08 -4 118.08
Twenty - two month plan = 73 cows 12, 997 10 2, 938 83 9,658 27
Sell wheat 6,098 bus, 9 909.25 9,909 25
Sell oats 24973 bus. 890 83 1,890,83
Total 2# 397.18 9,397087 14 999.31
(continued)
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TABLE XIII (continued)

e

e
——

evm———

Enterprises Included

Enterprige Receipts

Program Bxpenses Return
in the Final Plan Level = $ 5

P35 Rotation II fertilized 387 acres - 915 67 -3,915.67
Rotation IV fertilized 252 acres - 2, 558,01 -2, h58 0l
Steer calves heavy grain: 240 head 38, 860 56 22, 795 20 16, , 065,36
Sell wheat 2,615 bus. h 249, 38 4 249,38
Sell oats 130 bus. 82,68 82.68
_ _ ___Total 43, 192 62 29.168 88 1 h,023.zh
P36 Rotation II fertilized 223 acres 3,256.31 -2,256.31
Rotation IV fertilized 416 acres 4,057.66 -H 057.66
Steer calves medium grain 240 head 38, 858.16 22,795.20 16,062.96
Sell wheat 3,751 bus. 6,095.38 - 6 095,38
Sell oats 306 bus. ' 19 .62 - 19 .62

B Total 15,148.16 29,109.17 16,038,

P37 Rotation II fertilized 480 acres 4,856.64 -4,8

Rotation IV fertilized 159 acres ) 1,550.89 -1, 550 89
Yearl. 8teers heavy grain 158 head 31, 900 Oh 23,467, 74 8 s432.30
Sell wheat 4,707 bus. 7,6#8 88 - 7y 618,88
Sell oats _ 2, 35%.bus, ‘hl hzg 12 8‘5_. 1, 497 1k
o . Total 1,046,06 29,875,27 11,1%0.%9

P3g Rotation II fertilized 361 acres 3,652, 2.
Rotation IV fertilized 278 acres 2,711, 61 -2,711,.61
Yearl.steers medium grain 158 head 31, 990 o4 23, 368 20 8 621,84
Sell wheat »y551 bus. 9,020 38 9 020.38
4 Sell oats 95 bus. 1,586.82 1,586.20
, Eotal 42 597 2k 22 732 al 1; 186k 21
P39 Rotation II fertilized 92 acres ,008.51 008 11
: Rotation IV fertilized acres 1,4%04,58 -1,404,58
2 yr.old steers heavy gr. 158 head 36, 2%9 15 28 853 96 7, 395 19
Sell wheat 5,001 bus.  8,191.6 87191.62
Sell dats 2,844 bus. 1, 808 8 1,808.78
Total h6 2 9, 55 35,266 95,10 982,60

(continued)



TABLE XIII (continued)

Enterprises Included

Enterprise Receipts

Expenses

Program - Return
' - in the Final Plan Level  _ 5 5 $

Pyy Rotation II fertilized 389 aCres - 935 90 -3 935 90
Rotation IV fertilized 250 acres - ,438.50 -2, h38 50

2 yr.old steers med. gr. 158 head 36,249.15 28 771.80 7,477 35

Sell wheat 5,783 bus. 94397.3 - 9 397.38

Sell oats 2,826 bus. 1,797.34 797.3%
o :*_ "Total 47.4043.87 35,146,20 1229757
PL; Hotation IV fertilized 559 acres - 5y H52.49 -5,452,549
‘Rotation V fertilized 80 acres - 825.68 - 825 68
Finished calves heavy gr. 82 cows 11,381.76 2,908.87 8,472.89

Sell wheat 6,359 bus., 10,333.38 - 1o 333 38

Sell oats 1 537.bus. 977.53 5
_ : | ’Total 22,692.67 9,187.0% 13, 505 63
Py> Rotation IV fertilized L9l acres L4,789.21 -4,789.21
" Rotation V fertilized 148 acres 1,527 51 -1 527.51
Finished calves medium gr. 82 cows 11 381 76 2,868.77 8 512.99

Sell wheat 6,462 bus. lO 500. 75 - 10 4500.75

Sell oats _ l 969 bus. 1 252.28 1, y252,28

. - : " Total 23.134 79 9, 185 49 13,2hgogo
Py3 Rotation IV fertilized 355 acres 3,591.89 -3,591.89
Rotation V fertilized 284 acres 2,931.16 -2,931.16
Overwinter and fatten 82 gows. 11, 708 ok 3, 035 39 8 673 55

Sell wheat 6,134 bus. 9,967 75 .75

Sell oats 2, 164 bus. 1,376.30 E 6 30
"Total 23, 053 99 9 558 Wi 13,494,955

(continued)
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TABLE XIII (continued)

Enterprises Included

Enterprise Receipts

. Program Expenses Return
» in the Final Plan Level
P)), Rotation IV fertilized 240 acres - 2,34%0.96 -2,340.9
Rotation V fertilized 399 acres - 4,118,08 -4%,118.08
Twenty - two month plan 73 cows 12,597.10 2,938.83 9,658.27
Sell wheat 6,098 bus. 9,909.25 - 9,909.25
Sell oats 2,973 bus. 1,890, - 1,890.83
Total 24,397.18 9,397.87 14,999.31
Pug Rotation IX fertilized 639 acres. - 5,796.37 =5,796.37
Sell wheat 5,511 bus. 8,955.38 - 84955.38
Sell oats 4,083 bus. 2,596.79 - 2,596.79
Sell hay 724 tons 6,527.58 = = 6,527.58
= Total 18,079.75 5,796.37 12,283.38
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TABLE XIV

RESOURCES AVAILABLE USED, AND LEFT OVER .

~ PROGRAMS Py, TO Pug
. Hesource
Program Land Spring Summer Fall Winter Covered Cattle Capital Wheat Oats Hay
Labour Labour Labour Labour Space
5 acres hrs. hrs. hrs. hrs. 'sqg. ft. % bus. bus. tons
availdble 639 868 995 1,150 2,2ub 6,000 38,000 8,267 4,130 22k
gsig 639 356 L8 576 2,244 6,000 29,112 4,5%6 3,822 22k
o - - - - - - - 3,751 306 O
Leftpover 0 512 537 574 0 0 8,888 ,O 0 0
Availgéle 639 868 995 1,150 2,244 6,000 38,000 8,267 4,130 224
gsig 639 - 356 L58 576 2,244 6,000 29,112 u,5%6 3,822 22k
o - - - - - - - 3,751 306 O
Left over 0 _ 512 537 574 0 0 8,888 0 o0
5 :
Availé%le 639 868 995 1,150 2,24k 6,000 38,000 7,235 4,209 472
gsig 639 465 691 768 1,991 - 6,000 9,305 %,13g 1,236 472
o - - - & - - - 098 2,973 0
Left over 0 k03 _ 304 382 241 0 28,695 "0 ‘0 _ 0.
AVailggle 639 868 995 1,150 2,24k 6,000 38,000 8,267 4,916 135 -
ggig 639 3&3 429 596 2,092 6,000 29,187 g,ggg M,Z§8~185\
Left over O 525 566 554 152 0 8,813 0 o 0
(continued)
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TABLE XIV

(continued)

Resource
Program Land Spring Summer Fall Winter Covered Cattle Capital Wheat Oats Hay
Labour Labour Labour Labour Space
b acres hrs. hrs. hrs. hrs. sq. ft. - $ ‘bus. bus. tons
Availggle 639 868 995 1,150 2,24k 6,000, 38,000 8,267 L, ,130 224
Used 639 356 458 576 2, ol 6, ooo¢£ 29,112 k. ,516 3, "854 ol
Sold - - - - 3 751 306 0
LeftPover 0 512 537 57 0 o~ 8,888 0 0
Availdble 639 868 995 1,150 2,2k 6,000 38,000 8,267 5,362 85
Used - 639 353 412 607 1,161 6 ooo - 29,875 560 3,008 85
Sold - - - , 707 2,354 0
Left over: O 515 583 5%3 1, 083 0 8,125 : c__ 0
Availa%le 639 868 995 1,150 2,244 6,000, 38,000 8,267 4,792 149
Used 639 340 h33 593 1, 2#6 6,000 29,732 2,716 2,297 149
Sold - - - - 5, 551 2,495 0
Left over 0 528 562: 557 998 0 8,268 0 0
Availéﬁle 639 868 995 1,150 2,244 6,000 38,000 8 267 5,434 77
Used 639 355 409 609 1,007 6, 000 _35,267 3,226 2,590 77
Sold - - - - 5,041 2,844 0
.LeftPover o] 513 586 5#1 1,237 O 2.733 0 0
e . S ,'.w |
Available 639 868 995 1,150 2,2Lk4 6,000 38,000 8,267 4,926 134
Used 639 343 uzg 596 1 079 6 000 35 146 21%8& 2:100 1§h
Sold - - - 5,783 2,826 0
Left over O 525 567 55# 1,165 0 2,85% 0 0 0
' ' ’ (continued)
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TABLE XIV (continued)

' Resource : -
- Program Land Spring Summer Fall Winter Covered Cattle Capltal Wheat Oats Hay
Labour Labour ‘Labour Labour Space_ :
pl, acres hrs. hrs. hrs.  hrs, sq. ft. - $ ‘bus. bus.. tons
1 , ‘ .

Available 639 868 995 1,150 2, 24k 6,000 38 000 8,060 3,292 369
Used 639 456 545 637 1 815 6 OOO 9,176 1, » 701 1,755 369

Sold - . 6,359 1,537 O

LeftPover O 42 h50 513 h29 O 8 82# 0. o0
Availggle 39 868 995 1,150 2,244 6 OOO' 38 000 7,884 3,487 391
Used 639 501. 547 637 1 812 6 000 9,161 1,422 1,518 391

Sold - - , 6,462 1,969 0

- Left over 0 367 hMB 513 h32 O. 28,839 0 0 0
AVallaéle 639 868 995 1,150 2, okl 6,000 38,000 7,532 3,878 435
Used 639 493 710 735 1 831 6, ooo % 378 1,398 1,714 435
Sold - - - 6,13% 2,164 0
Left over O 375 285 415 hl3 ' O 28,622 0 0 0
Availh%le 39 868 995 1,150 2,24k 6,000 38,000 7,235 4,209 472
Used 639 465 691 768 1,997 6 OOO 9 305 '1,13g 1,236 472
Solad - o . - - 6’09 2’ 973 0
Leftpover 0 403 304 382 247 0 28.695 0 0 0

L5 - -

- Available 639 868 995 1,150 2,244 6,000 38 000 5,511 4,083 72k
Used 639 230 166 "4%6 1#7 0 5 796 0O 0 0
Sold - - - - 5,511 4,083 724
Left over 0 638 829 68h 2,097 6,000 32,goh 0 0

66
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of rotations all the land was just used up and just enough
hay produced to supbly the livestock enterprise. The excess
wheat and oats were sold. The return realized was equal to
$16,038.99.

In Pyy the most profitable gombination of cattle
finishing enterprises was selected. The final plan determined

:by this program was exactly the same as that determined for

F3o° | - | |

In program P}h the optimum combination of cow - finished
Calf enterprises was selected, The final plan included only
one livestock enterprise - the twenty-two month plan at the
73 cow level, In addition rotation IV fertilized was
included at 240 acres and rotation V fertilized at 399 acres.
These rotations used all the land and supplied just enough
hay for the livestock enterprise. The shift from cattle fin-
ishing to cow - finished calf enterpriges involves a shift |
not only in the livestock enterpriges but also in the
- rotation enterprises. Again the importance of a complete
farm plan is pointed out. | _ |

In the optimum cattle.finishing program rotations II

and IV are included while in the optimum cow - finished
calf program rotations IV and V are included. Rotation IT
produces no hay at all while 4O percent of the land in
rotation V is devoted to hay. production. The cow - finished
calf enterprises are relatively high hay using enterprises

and this accounts for the shift. The optimum farm brganization,
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when only cow=finished calf enterprises are considered,
returns §1%,999.31. This return is $1,039.68 below the
return.realized by the optimum-livestock combination-  :v:.:v
de‘c"erminednifns?jg6
. ‘In each of ‘the programs P35 to P, 4only one cattle .« =
ﬂinrshingﬁeﬁtérpriSélis7éiiﬁwed£to;coﬁﬁete:?;Infeach~pr0gram
the final:plan included ﬁﬁﬁﬁlivegtOGk*entéfpriseaatﬂthe maximum
levek?allbwaﬁ&byﬁthé‘éﬁ@PlYﬁaf?céﬁtle;space;:4In_each§pﬁggram_
rotations IT fertilized -and IV fertilized were included at
1eveléﬁthab‘iﬂﬁtfusedwupyall'avaiiablévlandfandﬁjﬂst
sapplied enough hay for use in the livestoek activitiess A1l
excess wheat:and ‘oats were sold.. Agaln the importance of a-
complete farm plan is pointed out. It is not sufficient to
select only-the livestock entepﬁnisemto%be used. It is.' .
necessary to select the combination of rotations that when
'éGMbiﬁéd“Withﬁthe1givehﬁliVeStdek enterprise results in-the
. maximum returns In these 'programs the necessary-hay:is: -
supplied by rotation IV .fertilized-and the rematning land
devgtéd,togpététién&IIﬂfébtiIizédﬁwhieh%allbwsiaﬂmaximam .
vgféinﬁté“beigoldzavf nioh baw wgagf‘wﬁ;,wﬂm,;m
**3*“Inﬁeaéh%0£rthefprogramSﬁPufft@?Pu&ﬂefsthis*seeti@naaﬁly
one cow:= finished calf enterprise:-was allowed to: compete.
Again in each program:the -livestock enterprise was included.
atgthejmaximumglevél allowed by the cattle space. In each
of these programs rotations IV fertilized.and V.fertilized

were ‘included at.levels such that all the land was used up
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and just enough hay produced to feed the livestock. The
excess wheat and oats were sold. In these programs the final
plan selecfed combined the rotations such that the necessary
hay was produced iq such a way that the maximum return for
the complete farm plan was realized. Again the importance of
a complete farm plan is emphasized. The shift from rotation
iI used with the cattle finishing enterprises was made
hecessary because of the increased hay requirements of the
cow-finished calf enterprises. :

The‘return from each of the programs P35 toPPhu and the
amount by which the return is below that realized by the

optimum livestock combination determined in P is presented

32
in Table XV,

From Table XV it can be seen that the most profitable
farm plan is realized when the steer calves are the only
livestock enterprige considered. Substantial losses are
suffered when other livestock enterprises ére used as the
base. It is interesting that the second most profitable
livestock enterprise is the twenty-two month plan. This
enterprise is a very high hay using enterprise while steer
~calves medium grain have a relatively low hay requirement.
The steer calf medium grain enterprise does however use
more hay than any of the other éattle finishing enterprises.
Also, it can be seen that if the two steer calf enterprises

are excluded the return from all the cow - finished calf

enterprises exceeds the return from any of the cattle



TABLE XV
COMPARISON OF RETURNS FROM LIVESTOCK

ENTERPRISES
Program Livestock Enterprise Return Amount Below
“Considered the Optimum
Livestock Plan
$ $
P35  Steer calves heavy grain 14,023.74 2,015.25
P3¢ Steer calves medium grain 16,038.99 0
P37 Yearling steers heavy grain -~ 11,170.79 L4,868.20
P3g  Yearling steers medium grain 12,864.21 3,174.78

P39 Two year old steers heavy grain 10,982.62 5,056.39

Py o Two year old steers medium grain 12,297.67 3,741.32

Phl Finished calves heavy grain 13,505.63 2,533.36
Py, Finished calves medium grain 13,949.30 2,089.69
Ph3 Overwinter and fatten 13,49%.55 2, 5Nk, Lk
Py, Twenty-two month plan 14,999.31 1,039.68

€0T
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finishing enterprises. This seems to indicate fhat the
final plans developed when higher hay using livestock
enterprises are used as a base are more profitable.

In each program the most profitable complete farm plan
is combined with the given iivestock enterprise. The choice
of the base livestock enterprise is still imbortant however
as indicated by the suBstantial differences in return

realized by the different programs.
| In the final progfam calculated for this section, Pys,
no livestock activities were allowed to enter the final plan.
The results of this program are given in Table XIII and
Table XIV. The most profitable rotation when all the crop
production must be sold_is.rotation IX fertilized. This
rotation enters the final plan of this progrém at 639 acres,-
The sale of the crop production results in a return of
$12,283.38. This ;s $3,755.61 below that realized by the
optimum livestock ﬁlan. Thus the exclusion of livestock

enterprises has a substéntial effect on the return realized,

IV. VARIABLE RESOURCES

Capital
In this section the five programs Ph6 to P50 were used.,

In Pyg capital was held at $10,000s In each successive
program the capital restriction was raised $5,000 until in
PSovit was entered at $30,000. At this level capital no
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longer was a limiting factor so thaf furthér increases in
capital could not change the final plan. The results of these
programs are presented in Tables XVI and XVII.

In each of the first four programs in which capital is
limiting both steer calves medium grain and the twenty-two
month plan are included in the final plan. As the capital
supply becomes larger the mumber of steer calves included °
Increases and the number of cows included decreases. This
is to be expected as the steer calf'enterprise uses much
more capital than the twenty-two month plan. At each capital
level a different combination of rotation enterprises is
considered but no pattern is established. As capital is
not‘limiting in P50 the final plah determined is the
overall optimﬁm., With each increase in capital a complete
reorganization of the farm plan is necessary. Unless this
is done the best use is not made of the capital availéble,

‘The returns realized at each capital level and the
returns to the additional capital.are presented iniTable
XVIII. As can be seen from the table no pattern of
increasing, decreasing or constant returns to additional
capital is established. This is to be expected when only
five capital levels are considered. The increase to additional
capital in dollar terms does not appear too signifiecant.

When this increas is taken as a percént of the additional
capital as in Table XVIII it appears more significant, If

the additional capital can be acquired at a cost less than



TABLE XVI

FINAL PLAN AND FINANCIAL SUMMARY FOR

PROGRAMS Py TO Psp

Enterprises Included

Enterprise Recelpts

Return

Program Expenses
in the Final Plan Level 3 5 g

Pyg Rotation V fertilized 639 acres - 6,59%.12 -6, 595 12
Twenty - two month plan 70 cows 12,079.41 2, 1818.06 9,261 35
Steer calves medium grain 7 head 1) y133.36 664 86 468.50
Sell wheat 5, 37 bus. 8 732.75 - 8,732.75

Sell oats 3,582.bus. 2, 278 15 - 2, 278 15

Sell hay 85 tons 766 36 766 36

Total 2L, 990 03 10; 028 Q%h1h4,911,
Py7 Rotation IX fertilized 639 acres 59796.37 =5,796.37
Steer calves medium grain 76 head 12, 305 08 7 1218.58 5,086.60
Twenty - two month plan 50 cows 8 628,15 2,012.90 6 4615.25
Sell wheat 3,308 bus. 5 375.50 - 5 375.50
Sell oats 2,027 bus, 1,289.17 - 1,289,117
Sell hay 331 tons 2, ) 981 30 - 2, )98, ao
- ‘ __Total 30, 582 20 15.022.g§ 2,55 5
Pug Rotation IV fertilized 639 acres 6,232, 232.31

Steer calves medium grain 131 head 21, 210 08 12, ‘Lo, 38 8 767.70
Twenty - two month plan 33 cows 5 694, 58 1, 328 51 h 4366.07

Sell wheat 5,287 bus,  8,591.3 8,591.38

Sell oats 412 bus. ’262. 03 - " 262. 03

Sell hay 7 tons 63.11 s 63.11
Total 35,821.18 20 003 70 15,817.48

(continued)
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TABLE XVI (continued)

Program Enterprises Included Enterprise Receipts Expenses- Return
in the Final Plan Level 5 7 7
Ph9 Rotation IV fertilized = U480 acres - 4,681,92 -4,681.92
Rotation IX fertilized 159 acres - 1, SR 29 -1, AT 29

Twenty - two month plan 14 cows 2,415.88 563 61 1, 852 27
Steer calves medium grain 193 head 31 248,44 18,331.14% 12 917 30
Sell wheat 3,734 bus. 80067.75 = 067.75
Sell hay 155 tons 1,487.64 - 1 h87 64

, ) _ Total Hl 219,71 25,018.96 16 200,
PSO Rotation IX fertilized 639 acres 5,79 3.37 -5,796.37

Steer calves medium grain 2L0 head 38, 858 16 22,795.20 16,062.96

Sell wheat . 995 bus. 1, 616.88 - 1,616.88

Sell oats 257 bus. 163 45 - 163 L5

Sell hay 500 tons = 4,508.00 - 4,508.00

, . Total - h5.lh6 L9 28 16 4,92

Pg; Rotation IX fertilized 639 acres 7 37 4796437
Steer calves medium grain 170 head 27, 524 53 16, 146 60 ll 377 93

Sell whest 2,318 bus. 3,766.75 - 3,766.75

Sell oats 1, sy 377 bus. 875 77 - 875 77

Sell hay 566 tons 5,103.06 - 5,103.06
Total 37a270 11 21,942,97 15,327,1k4

40T



- TABLE XVII
RESOURCES AVAILABLE, USED AND LEFT OVER
| PROGRAMS Pyg TO Pgy

__Resource:
Program Land Spring Summer Fall Winter Covered Cattle Capital Wheat Oats Hay
Labour Labour Labour Labour Space i
5 acres hrs. hrs. hrs. hrs.ﬁv 5q. ft. $ bus. bus. tons
AVailggle 639 868 995 1,150 2, 2&%, - 6,000 10,000 6,614 4,899 550
Used 639 450 64 76% 1 994 6 ooo 10,000 1, Y240 1, 4317 465
Sold - - - s 37# 3 583 85
Left over O 418 351 386 250 0 0 0
Available 639 868 995 1,150 2,2l 6,000 15,000 5,511 4,083 72k
Used 639 363 523 613 2, 042 6 000 15,000 2,203 2,056 393
Sold - - - : 3,308 2,027 331
Left over O 505 472 537 202 - 0 0 0 0 0
Available 639 868 995 1,150 2,24k 6,000 20,000 8,267 3,062 343
Used 639 399 575 647 2,129 6 ooo 20,000 2, 1980 2 4650 336
Sold - - Lo . ad nd hd 5’ 287 )‘+12 7
Left over 0O 469 420 503 115 o 0 0 0
5 .
Avai%gble 639 868 995 1,150 2,244 6 000 25,000 7,581 3,316 438
Used 639 343 459 571 2, 169 6 ooo 25,000 3,847 3,316 273
Sold - - - - 3,73+ 0 165
Left over O 525 536 579 75 0 0 0 0 0

(continued)
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TABLE XVII (continued)

Resource
Program Land opring cummer Fall Winter Covered Cattle Capital Wheat Oats Hay
Labour Labour Labour Labour Space ‘ ‘
acres hrs. hrs. hrs. hrs. sq. ft, % bus. bus. tons
P . | ,

Availggle 639 868 - 995 1,150 2, oLl 6,000 30,000 5 511 4,083 724
Used 639 261 300 "466 2, 168, 6 OOO 28 594 4,516 3 826 22k
Sold - - | "995 "7 257 500

Leftpovgr 0 607 695 684 76 0 1.#06 0 0
Availg%le 639 868 995 1,150 1,576 6 000 38,000 5,511 4,083 724
Used 639 252 261 W6 1, 576 | , 250 21, 945 3,193 2,706 158
Sold - - - 2,318 1,377 566

Left over O 616 734 68Y 0 -1,750 16.055 0 0
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TABLE XVIII
RETURN AT VARIOUS CAPITAL LEVELS ZND
& RETURN TO ADDITIONAL CAPITAL

Program Capital Level Return Return to Additional

Capital
| $ 3
P,g . 10,000 14,911.99 - -
Py, 15,000 15,554.45 64246 12.8
Pyg 20,000 15,817.%8 263.03 5.3
Pug 25,000 16,200.75 383.27 7.8

Psg 30,000  16,554.92 35%.17a 9.6

& This is the return to $3,704- the additional
amount of capital used.

OTT
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the realized return it is to the farmer's advanatage to

increase the amount of capital used.

Winter Labour

For this section only one program was calculated the -
results of which are presenﬁed in Tables XVI and XVII.
In this program (P5i) the available winter labour was
reduced from 2,244 hours to 1,576 hours. In this program the
-steer calves medium grain entefed at 170 head and rotation
IX fertilized at 639 acres. The excess wheat, oaté and hay
were sold. The major difference:between this plan and the
optimum plan is that the steer célf enterprise was
restricted by the available winter labour. The return from
this program was $1,227.78 below the return for the optimum
plan. The returns per hour of the additional 668 hours of .
llabour was $1.93. If the farmer can supply this additional
668 hours of labour for less than $1.93 per hour it is to
his advantage to do sb. This means that if he can either
purchase_labour for less than 31.93 or supply it himself
at an opportunity cost of less than $1.93 it will result

in increawmed returns.
V. FEFFECT OF BXCLUSION OF THE HAY SELLING ACTIVITY

For this section four programs (Pz, to P55) were calcu=

lated. The results of the programs are presented in Tables
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XIX and XX.

In the first program (P52) the overall optimum with
the hay selling activity excluded was determined. In this
first plan 240 head of steer calves medium grain were
included. Two rotations were included - rotation II
fertilized and rotation IV fertilized. These rotations
were included at levels which just used up the land and
just supplied enough hay for the livestock. The return was
~equal to $l6,038.99, $515.93 below the overall optimum.

In each of the other three programs only one crop
rotation was allowed to compete. All livestock and gfain -
selling and buying activities were included. In P53 and
PSM which considered rotation IV fertilized and rotation
VIII fertilized respectively, both steer calves medium
grain and the twenty-two month plan were included in the
final plan. These two enterprises were included at levels
which just used up all the hay produced and all the cattle
space avallable. In both programs the rotations used all
the available land.

In P55 rotation IX fertiliied was considered. The
rotation entered the final plan at 639 acres. There was
only one livestock enterprise included in the final plan =~
the twénty—two month cow - finished calf enterpriée. This
enterprise was limited by the covered cattle space. Even
though the highest hay using livestock enterprise was
included in the final plan, 252 tons of hay were left idle



TABLE XIX

FINAL PLAN AND FINANCIAL SUMMARY FOR

PROGRAMS 952 TO P55

Program

Enterprises Included Enterprise Receipts Expenses Return
in the Final Plan Level 5 5 5
P52 Rotation II fertilized 223 acres - 2,256.31 -2,256.31
Rotation IV fertilized 416 acres 4,057.66 -l ,057.66
Steer calves medium grain 240 head 38, 858 16 22,795.20 16,062.96
Sell wheat 3,751 bus. 6. ,095.38 - 6,09 .38
Sell oats | 306 bus.  194.82 - 19k,

_ | Total 45,148.16 22,102.12 16,038. gg

P53 Rotation IV fertilized 639 acres 232.81 -6,232,581
Steer calves medium grain 124 head 20, 076 72 11,777.52 8 $299.20
Twenty - two month plan 35 cows 6 039 .70 1, h09 03 h 6 0.67
Sell oats 484 bus., 307 82 ' '307.82
_ Total = 35 168,36 19,Hl9 36 15, 749,00
PSN Rotation VIII fertilized 639 acres 6,064,11 -6,064,11
Steer calves medium grain 36 head . 5, 828 72 3, 419 28 2, MO9 L
Twenty - tws month plan 62 cows 10,698,91 2,496.00 8 202.91
Sell wheat 4,966 bus. 8 069.75 - 8 069.75
Sell oats 3,269 bus, ,079.08 o= 2 079.08
o - » Total 26 676 46 11, 929.32 1%,62% 07
P55 Rotation IX fertilized 639 acres ' 5,796.37 -5,796.37
Twenty - two month plan 73 cows 12, 597 10 2,938.83 9,658.27
Sell whest 4,376 bus. 7,111.00 -  7,111.00
Sell oats 2, 845 bus. 1,809.42 - 1, 809 L2
"Total 21.517.52 8,735.20 12.782.32

€11




. TABLE XX
RESOURCES AVAILABLEj USED AND LEFT OVER

PROGRAMS Pgy TO Pgy

’ Resource !
Program Land Spring Summer Fall Winter Covered Cattle Capital Wheat Oats - Hay
. Labour Labour Labour Labour Space
P acres hrs. hrs. hrs.  hrs. sq. ft. $ bus. bus. tons
AvaildBle 639 868 995 1,150 2,24k 6,000 38,000 8,267 %;130 22l
gsig 639 356 458 576 2, 2#4 6,000 2@,112 g g%g 3, ggg 284
O i fnd uy
Left over 0 512 537 574 0 0 8.888 0
P E )

AVailggle 639 868 99 1,150 2,244 6 000 38,000 8,267 3,062 343
gsig 639 403 58 7653 2,123 | 6,000 19,##6 ? ggi 2, zgﬁ 383
(] - - - - )
Left over O 465 411 495 121 0 18.55h 0 0
AVailgble 639 868 995 1,150 2,244 6,000 38,000 6,614 4,899 435
gsid 639 L5 661 713 2,032 6 000 12,001 i’622 1,6%0 435
old - - - - - - 966 3,269 O
Left over 0O 423 33k 437 212 0 25,999 0 0 0
availille 639 868 995 1,150 2,244 6,000 38,000 5,511 4,083 724
gsigv 639 410 777 "681 1 955 6 ooo 8,722 i,ﬁgg 1,§ §.472
O - - - - 3 2 0
Left over 0 458 018 469 289 0 29,278’00 252

HIT
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in the program.

In Table XXI the returns realized from each of these
programs are presented and compared with previous programs
which were exactly similar except for the exclusion of the
hay selling activity. From the table it can be seen that
with some rotations the loss of the hay market can be

overcome through adjustment of the livestock enterprises.

This is the case with rotation IV. In others such as rotation

IX which produces a‘iarge amount of hay this cannot be done
and substantial losses are incurred. In P52 the adjustment
was made through changes in the rotations rather than in the
livestock enterprises. This points out the importance of
considering all possible adjustments to changing cpnditions;
If the only adjustments considered were those that could be
made in the livestock enterprises substantial losses could
be suffered. This is especially the case with the overall
_optimum which contains 639 acres of rotation IX. Other
considerations will also enter into this decision. The
farmer would have to decide whether or not the loss of hay
market was temporary or permanent., If it was only temporary
it might not be to his advantage.to introduce a new rotation
or even to readjust the livestock enterprises. He might

find it desirable to let the hay remain unused.



TABLE XXI
COMPARISON OF RETURNS FROM PROGRAMS
INCLUDING THE HAY SELLING ACTIVITY WITH
THOSE IN WHICH THE HAY SELLING»
ACTIVITY IS EXCLUDED

Program Rotation ___Return Difference

Considered TIncluding Hay Excluding Hay
Selling Selling
Pg3 IV fertilized 15,997.16 15,7&9.00 248,16
Pg), VIII fertilized , 15,901.k42 1%,697.07 1,204.35
P55 IX fertilized 16,554.92 - 12,782,32 3,772.60

9TT
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VI. EFFECT OF PRICE CHANGES

For this section two prograﬁs were computed the results
of which are presented in Tables XXII and XXIII. In P56 the
price of purchased cattle for the cattle finishing
enterprises was raised 5 percent and in P57‘this price was
raised 10 percent. This decreases the return and increases
the capital requirements of all the cattle finishihg
enterprises. _

In Pgg the only change from the overall optimum is a
decrease of $941.99 in the return and an increase of $9k0 in
' the amount of capital used. The steer calves medium grain are
still included at the 240 head level.

In P57 the steer calves medium grain are completely

replaced'by the twenty4two month plan., Rotation IX fertilized
still remains in the final plan at 639 acres. This results
in a decrease in return ofi$l,500.57 from that realized with
the overall optimum plan. . Retaining“the steer calves would
reduce the return another $383.41. |

If the price of purchased ¢attle increases by 10 percent
the farmer who has included cattle finishfng enterprises in
his farm plan must, ihaaﬁdér@to maximize returns, replace the
cattle finishing entefprises with a twenty-two month cow -
finished calf enterprise, If a farmer is considering which
livestock eﬁterprise to include in his production plan he

must decide whether or not this 10 percent price increase



 TABLE XXII

FINAL PLAN AND FINANCIAL SUMMARY FOR

Program Enterprises Included Enterprise Receipts Expenses Return
in -the Final Plan Level
$ $ $

Pgg Rotation IX fertilized 639 acres - 5579637 -5,796.37
Steer calves medium grain 240 head 38,858,16 23,737.20 15,120,96

Sell wheat 995 bus. 1,616.88 - 1,616.88

Sell oats | 257 bus, 163.45 - 163,45

Sell hay 500 tons 4,508.00 - 4,508.00
Total 45,146,149 29,533.57 15,612.92

P57 Rotation IX fertilized 639 acres - 5,796.37 ~5,796.37
Twenty - two month plan 73 cows 12,597.10 2,938.,83 9,658,27

Sell wheat 4,376 bus. 7,111,00 - 7,111.00

Sell oats 2,845 bus. 1,809.42 - 1,809.42

Sell hay 252 tons  2,272.03 - 2,272.03
Total 23,789.55__8,735.20 15,05%4.35

81T



TABLE XXIII

RESOURCES AVAILABLE, USED AND LEFT OVER

PROGRAMS P56 AND P57

-Resource
Program Land opring Summer Fall  Winter Covered Cattle Capltal Wheat Oats Hay
Labour Labour Labour Labour Space '
acres hrs. hrs. hrs. . hrs. sq. ft. % bus. bus. tons
P56 :
Available 639 868 995 1,150 2,244 6,000 38,000 5,511 4,083 724
Used 639 261 300 466 2,168 6,000 29,53% k4,416 3,826 224
Sold - - - - - - - 995 257 500
Left over 0 607 695 68L 76 0 8,466 0 0 0
P57
Available 639 868 995 1,150 2,244 6,000 38,000 5,511 4,083 724
Used 639 410 777 681 1,955 6,000 8,722 1,135 1,238 472
Sold - - - - - - - 4,376 2,845 252
Left over O 458 218 469 289 0 29,378 _ © 0__ 0

61T
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is likely to occur in the future. If he feels it will he is
better off to include a twenty-two month cow - finished calf
enterprise which under the conditions assumed as normal in
this study returns less than a plan which includes steer
calves medium grain.

Since the cattle finishing enterprises that were consid-
ered in this study are excluded at this price level, further
ihcreaSes in the price of these enterpriges could have no ¢

effect on the-final plan.




CHAPTER V
SUMMARY AND CONCLUSIONS

The central objective of this thesis waé to study the
problems of farm organization on a particiitar soil type of
Manitoba.-=Red River Clay. The»pfoblem facing farmers is the
selection of the farm production plan which will maximize
return to the fixed resources. This is the point of equilibrium
of the firm developed in marginal economic analy31s. The
selection of this production plan is made very difficult by
the many changes that have occured in the agricultural
industry. This study was designed to show how improved farm
organization can increase returns and also what types of farm
organization are best'suited to Red'Rivef Clay soil;

Six specific problems of farm organization were
selected‘for consideration in this study. The effect on
income and farm organization of the following were
considered:

1) The level at which grass and legumes are
included in the crop rotation.

2) Fertilizer use at rates recommended by
agronomists as compared with no fertilizer use.

3) The livestock énterprises included in the farm

plan,
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4) Variation in the levels at which "key" resources
are made available. The resources considered in this study
were operating capital and winter labour.

5) The loss of the hay market. That is, if all hay
produced must either be fed to the livestock or left unused.

6) Variation in the prices of "key" enterprises. In
this study only one price_change was considered. This was a
price increase for the cattle purchased for the cattle
finishing enterprisges.

The empirical tool used in the study was linear
programming. Linear programming is a tool which allows the
determination of the production plan which will maximize income
given assumptions concerning the resources availlable,
enterprises to be considered and the input - output
coefficients for these enterprises.

In this study the base farm on which the empirical
wofk was done was an existing farm. This farm included
approximately one section of crop land and has as 1its
principle livestock enterprise a cattle finishing enterprise.
It was determined in the study that the organization which
resulted in maximum returns for this farm included ého head
of steer calves fed a medium grain ration and 639 acres of
a wheat - wheat - oats - hay - hay - hay rotation. These
twp enterprises combined with grain and hay selling activities
resulted in a return to the fixed resources of $16,554.92,

This is $562,01 more than could be realized if the present
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rotation was retained.

One important conclugion that can be drawn from the
empirical evidence is that the'farm plan considered must be
a complete farm plan. Farm organization consists of an
integration of crop rotations, livestock enterprises and grain
and hay buying and selling activities such that maximum return
is realized. If a change occurs in the conditions facing
one sector of the farm business 1t also affects this combina-
tion and thus the other sectors of the farm business. This
principle must be recognized in order that the optimum farm
organization can be achieved. The effect of a change in one
sector on the complete farm organization must be determined
and recognized.

The empirical evidence also points out that the choice
of farm organization can have a substantial effect on thé re-
turn received by the farm business. If limitations are
placed on the enterprises allowed to enter the final plan

the return realized can be substantially reduced.

Bffect on Income and Farm Organization of the Level at Which

Grass and Legumes are Included in the Crop Rotation:

It was discovered that where the crop rotation used
included no hay production return was substantially reduced.
This was because none of the livestock enterprises considered
in the study could be included in the final plan. When

rotations were included which allowed the cattle space to be
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fully utilized returns were greatly increased. The level of
income received from the final plan when different rotations
weré considered did not vary too much as long as the cattle
space was used up. Differences in return which did arise
could not be attributed to the level of forage included in
the rotation. They could be attfibuted to limitations
placed on the livestock enterprises by feed restrictions.
After choosing é‘rotation'which is to be used the farmer must
be prepared to combine with this rotation the combination of
livestock enterprises which will maximize the return. In the
final plans developed for this study this was done. Simply
choosing the rotation which will maximize returns is not
enough, the complete farm plan associated with the rotation

must be introduced.

Effect on Income and Farm Organization of Fertilizer Use at

Rates Recommended by Agronomists as Compared;with.No
Fertilizer Use '

In each case the returns resulting from the optimum farm
plan were higher whenthe rotation being éonsidered was
fertilized at the recommended rates than when it was not
fertilized. The farmer who is faced with a choice between not
fertilizing and fertilizing at the recommended rates can be
advised to fertilize. It cannot be concluded from this study
that the recommended rates are the optimum rates of

fertilizer application. Other rates not considered in this
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study could result in even higher returns.

Effect on Income and Farm Qrganizatioh of the Livestock

Enterprises Included in the Final Plan

The most profitable farm organization developed in this
section included steer calves fed a medium grain ration. as
the only livestock enterprise; The next most profitable was
the twenty-two month cow - finished calf enferprisg. In the
steer calf enterprise a reiétively high grain ration was used
whiie the twenty-two month plan is a high hay using
enterprise. If the two steer calf enterprises are excluded

:all the cow - finishéd calf enterprises result in a greater

- return than any of the other cattle finishing enterprises.

Unless the farmer is able to acquire steer calves for his
cattle finishing enterprise he may be advised to replace it
with a#é@ﬁ‘- finished calf enterprise. The Simple selection
of the,&oét profitable livestock enterprise does not assure

the farmer of achieving the maximum return. He must be

prepared to develop-the compléte farm organization which will‘

assure this return as‘waé done in the programs calculated

for this study.

It was shown in the study that the return was substantially

reduced when no livestock enterprises were included in the
final plan. It thus appears to be to thé farmers advantage
to market his crop production through livestock rather than
to sell it directly.
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Effect on Income and Farm Organization of Varying "Key"

Resources

Capital. The empirical evidence shows thatlsubstantial
returns to additional capital can be realized as long as cap-
ital is a limiting factor. However in order to receive
these returns a farmer must reorganize his farm busineés such
“that maximum return will be realized from the additional
cépital. Reorganization of fhe entire farm business must

accompany each increase in the capital available.

Winter Labour. The decrease of the available winter

labour substantially reduced the return. The reorganization
of the farm business is not so complefe'in'this case as
winter labqur is used only for the livestock enterprises.

As a result the only change ié a reduction in the level at

which steer calves were included in the final plan.

Effect @ndncdme and Farm Organization of the Loss of the

Hay Market
The empirical evidence shows that the loss of the hay

market need not reduce the return’provided the proper ™
reorganization of the farm business is carried out. The
~overall optimum plan determined without thé inclusion of

the hay selling activity returns only slightly less than the
- overall optimum including the hay selling activity. This

reorganization requires a change in both the livestock and
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rotation enterprises included. A temporary loss of hay
market may not allow this complete a reorganization. Three
programs were calculated which did not allow the rotation to
bevchanged. In this case substantial losses were suffered
with some rotations even though the livestock enterprises
were adjusted. With other rotations only small losses were’
suffered. This is then another factor that should be'takén
into consideration by the farmer when choosing the crop

rotation to be used.

Effect on Income and Farm Organization of Price Changes in

- WXey" Enterprises

In this study only the‘price of cattle purchésed for
cattle finishing enterprises was changed. The empirical
evidence shoWs that a 5 percent increase in this pfice
would have no effect on the optimum production plan other
than a decrease in return. A 10 percent increase changes the
" nature of the entire farm organization. Farmers; in order
to realize maximum return, must be prepared to make these
necessary changes in farm organization as changes in price
conditions occur. The farmer must also attempt to foresee
what price changes will occur in the future as in agriculture
it is necesséry to develop a production plan in advance of

the time when it will be implemented.
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RECOMMENDATIONS FOR FURTHER STUDY

In this study only one soil type was considered, Red
River Clay. Similar studies done on other soil types
would assist farmers on these soil types with problems in.
farm organization.

In this present study only one type of livestock |
production is considered. Future studies done on Red River
Clay and other soil types_should consider a wider variety
of livestock enterprises,

In the section of this thesis devoted to a study of
fertilizer use only two levels of fertilizer application
were considered, the zero level and the recommended rates.
Furthef study involving a greater range of application rates
is necessary to determine the'most profitable rate of fertil-
izer application.

Further study_could also be carried out on the effect of
varying the level of ﬁkey" resources. More resources could
be allowed to enter at different levels and the number of
ievels considered increased.

In this study single valued expectations were assumed
for gll input - output coefficients and prices. As
pointed out earlier this assumption is not completely valid.
’Study on the effects of risk and uncertainty on farm

organization i1s also required.
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TABLE I
INPUT - OUTPUT COEFFICIENTS

Resource Reguirements . _
Rotation I Rotation I Rotation II Rotation II Rotation 11X
Fertilized Unfertilized Fertilized Unfertilized Fertilized

Land (acres) | 1.000 1.000 1.000 1.000 1.000
Spring labour (hrs,) 0.620 0.620 0.580 0.580 0,490
Summer labour (hrs.) 0.540 0,540 0.600 0,600 0.730
Fall labour (hrs.) 1.070 1.070 0.980 0.980 0.960
Winter labour (hrs.) 0,410 0.410 0.400 0,400 0.310
Covered cattle space (sq. ft.) O, O, 0. 0. _ 0.
:veapi@ggk($) 10.711 7.384 10.118 7.109 10,611
Wheat (1lbs.) -621.000 -513.000 -776.250 -641,250 -517.500
Oats (1lbs.) -521.333 -385.333 -325.833 -240.833 -L43h Ll
Hay (1bs.) O.. 0. 0. o. -13433.333
Net price (§) -10.711 -7.38% -10,.118 -7.109  {: =10,611
(continued)

Note: DNegative coefficients indicate production rather than use.
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TABLE I (continued)

Resource

Requirements

Rotation T1IT Rotation IV

Rotation IV Rotation V Rotation'V

~ Unfertilized Fertilized

Unfertilized Fertilized Unfertilized

Land (acres) 1.000 1,000 1.000 1.000 1.000
'Spring labour (hrs.) 0.490 ,0.4701 0.470 0.430 0.430
Summer labour (hrs.) 0.650 0.780 0.720 0.820 0.730
Fall labour (hrs.) 0. 960 - 0.860 0.860 0.870 0.870
Winter labour (hrs.) 0.310 0.320 0.320 0.280 0.280
Covered cattle space (sgq. ft.) O 0 0 0] 0 |
Capital ($) 6.829 9.754 6.561 10.121 6.501
Wheat (1bs.) -427.500 -776.250 -641,250 -621,000 =-513.000
Oats (1bs.) -321.111 -162,917  -120.417 -260.667  -192.667
Hay (1bs.) | | -1,166.667 -1,075.000 -875.000  -1,720.000 -1,400.000
Net price (§) -6.,829 -9.75% -6,561 -10.321 -6.501
(continued)
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TABLE I (continued)

Resource ~ Requirements .
Rotation VI Rotation ¥I Rotation VII Rotation VII Rotatlon VIII
Fertilized Unfertilized Fertilized Unfertllized Fertilized
Land (écres) 1;000 1.000 1.000 1.000 1.000
Spring labour (hrs.) 0.380 0.380 0.280 0.280 0.450
Summer labour (hrs.) 0.840 '0.930 1.070 0.910 0.800
Fall labour (hrs.) 0.690 | 0.690 0.600 0.600 0.830
Winter labour (hrs.) 0.260 0. 260 0.180 0.180 0.300
Covered cattle space (sq. ft.) 0.0 0. 0. 0. 0.
Capital (%) 8.826 6.168 8.451 5.686 9.490
Wheat (1bs.) -418.125 —358.125 -334.500 -286.500 -621,000
Oats (1lbs.) _ -H10.833 -325.833 =328.667 -260.667 -260,667
Hay (lbs.) o -1,700,000 -1,375.000 -2,720.,000 =-2,2000000 -1,360.000
Net price () _ .B.826  -6.168 _8.451 _5.686 -9.2%90
(continued)
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TABLE I (continued)

Resource Requirements
Dnfertinized Rersilized Unfertilized Heavy drain Messum arass.
Land (acres) | 1.000 - 1.000 1.000 0] 0
Spring labour (hrs.) 0.450 0.360 0.360 0 0.128
Summer labour (hrs.) 0.720 0,940 0.800 0 0
Fall labour (hrs.) 0.830 0.730 0,730 0 0
Winter labour (hrs.) 0.300 0,230 0,230 7.736 8,420
Covered cattle space (sq. ft.) O 0 0 25.000 25.000
Capital ($) 6.433 9.017 5.977 94.980 94.990
Wheat (1bs.) -513Qooo -517.500 -427,500 1,413.000 1,129.000
Oats (1lbs.) -192.667 -217.223  -160.556 678.000 542,000
Hay (1bs.) 1,100,000  -2,266.667 -1,833.333 1,129.000 1,862.000
Net _price (§) -6.443 -9.071 -5.977 66.939 66.929
(continued)
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TABLE I (continued)

Resource A Requirements
Heifer Calves Helfer Calves Yeérling Steers Yearling Steers
Hegvy Grain Medium Grain Heavy Grain Medium Grain
Land (acres) 0 0 0 0
Spring labour (hrs.) 0 0 0 0
Summer labour (hrs.) 0 0 0 0
Fall labour (hrs.) 0 0 . 0 , 0
 Winter labour (hrs.) 7.479 o 8.334 5.813 6,411
Covered cattle space (sq. ft.) 25.000 25.000 38,000 ~38.000
Capital (§) 74.680 74.220 148.530 147,900
Wheat (1bs.) 1,320,000 1,051.000 1,353.000 1,032.000
Oats (1lbs.) 633.000 504, 000 648,000 495,000
" Hay (1bs.) 1,055.000 1,768.000 1,081.000 1,890,000
Net price ($) ~ 59.420 59.880 53.369 53.999
(continued)
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TABLE I (continued)

Resource Reguirements

"Yearling Heifers Yearling Heifers 2 Year Steers 2 Year Steers

__Heavy Grain Medium Grain Heavy Grain Medium Grain
Land (acres) O 0 0 ¢ 0
Spring labour (hrs.): 0 0 ‘ 0 0
Summer labour (hrs.) 0 | 0 0] 0
Fall labour (hrs.) 0 0 0 0
Winter labour (hrs.) 5.086 5.556 4830 5.432
Covered cattle space (sq. ft.) 38.000 38.000 38,000 38.000
Capital (§) 118,130 117.550 182.620 182.100
Wheat (1bs.) 1,154,000 876.000 1,226,000 94k, 000
Oats (1bs.) 553.000 1+20.000 558,000 452,000
Hay (1bs.) 922,000 1,612.000 979.000 1,703.000
Net price ($) 48,15 48, Fhli 46,805 47,325

(continued)
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TABLE I (continued)

Resource » Reguirements
Finished Calves Finished Calves Overwinter 22 Month
Heavy Grain Medium Grain and Fatten Plan
~ Land (acres) n 0 0 0 0

Spring labour (hrs.) 1.930 2,51k 2.480 2.480
Summer labour (hrs.) 0.525 0.525 2.432 2.432
Fall labour (hrs.) 1.050 1.050 2,220 2.957
Winter labour (hrs.) 19.642 19.642 19.935 2L, 88
Covered cattle space (sq. ft.) 73.041 73.041 73.041 82.525
Capital (§) 35. 474 34,985 37.017 40,258
Wheat (1bs.) 1,243,082 1,039.065 1,020.888 937,860
Oats (1bs.) 726,083 628.333 709.700 579.233
Hay (1bs.) 8,990,617 9,522,483 10,593.959 12,999.951
Net price () 103.328 103.817 105.775 (coi%iﬁ%gg
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TABLE I (continued}

Resource Reguirements

Sell Sell Sell Buy  Buy
Wheat Oats Hay Wheat Oatd
- Land (acres) 0 0 0 -0 0
Spfing labour (hrs.) 0 0 0 0 0
Summer labour (hrs.) 0 0 0 0 0
Fall labour (hrs.) 0 0 0 0 0
Winter labour (hrs.) 0 0 0 0 0
Covered cattle space (sq. ft.) O 0 0 0 0
Gapital ($) 0 0 0 1.625 0.636
Wheat (lbs.) 60.000 O 0 -60.000 0
- Oats (lbs.) 0 34,000 © 0 -34%.000
Hay (1bs.) - 0 0 2,000 0 0
Net price (%) 1,625 0.636 _ 9.016 -1.625-0.636
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