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CHAPTER I 

INTRODUCTION 

Statement of Problem 

Northeastern Oklahoma is a beef producing area characterized by 

ranch type operat ions. A relatively high percent age of the pasture in 

the area is native pasture, abandoned or idle cropland, and woodland 

pasture (Table I). Ranchers in the area are confronted with a twofold 

problem. They are faced with the problem of range development and 

improvement and also with the determination of the most profitable 

livestock system for utilizing range resources. Northeastern Oklahoma 

ranch managers are, therefore, concerned with such questions as: (1) 

What range improvement and development practices would · prove to be 

profitable? (2) What livestock enterprise(s) will most economically 

utilize the forage that is produced? 

Control of br ush, reseeding abandoned or idle cropland to native 

grasses, sprigging bermuda grass on idle cropland, overseeding of native 

range with legumes and spraying of weeds are practices which have been 

used by northeastern Oklahoma ranchers in recent years to increase t he 

quantity and/er quality of forage produced. The value of an increase 

in forage output may be measured in terms of its market value if sold as 

hay or rented out as pasture. Often, however, pasture. crops have no 

direct market value or if such a value exists, it is normally lower than 

utilization value. Thus, forage values may best be measured in terms of 

1 
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TABLE I 

LAND IN FARMS, OPEN AND WOODLAND PASTURE BY 
COUNTY AND FOR THE STUDY AREA, 1954 

Land in Farm Land Farm Land in Farm Land in 
Farms in Pasture Open Pas ture Woodland Pasture 

County (Acres) ( Percent) (Acres) ( Percent) . (Acres ) ( Per cent ) (Acres ) 

Craig 426,587 58.61 250,023 52.31 223,148 6. 30 26,875 

Mayes 308,819 49.26 152, 1~4 31.57 97,494 17.69 54,630 

Nowata 298,376 62.82 187,440 58.05 173,207 4.77 14,233 

Osage 1,223,381 82.86 1,013,693 55.87 683,503 26.99 330,191 

Ottawa 217,107 39. 32 85,366 23. 37 50,736 15.95 34, 627 

Rogers 360,822 66.47 239,838 52.51 189,468 13.96 50,371 

Washington 2~0 1 ~~~ 14.14 110.162 62.12 1211~12 8.42 121 ~24 

Total 3,065,425 2,099,253 1,568,931 530,321 

Source: u. s. Census of Agriculture, 1954. 



their worth as livestock feed. The profitability of any range improve-

ment practice will therefore depend not only on the increase in forage 

produced but also upon the livestock system through which the forage is 

1 utilized. This study is designed to determine the profitability of 

range improvement practices and the livestock system which will most 

economically utilize the forage produced. 

Objectives of the Study 

3 

Three range improvement practices are analyzed in this study. These 

are: (1) bruah control or elimination by aerial spraying, (2) reseeding 

abandoned or idle cropland to native grass and (3) the establishment of 

bermuda gras1 on idle or abandoned cropland. These three practices are 

analyzed because of the vast acreage of land in the area on which t hese 

practices, if economically feasible, could be adopted. Other improve• 

ment practices such as weed control and elimination are not considered 

in the present analysis because of the inadequacy of the observations 

currently available. 

The specific objectives of this 1tudy are: 

(1) To estimate input-output relationships for alternative range 

improvement practices. 

(2) To estimate the input-output relationships for alternative beef 

enterprises adaptable to the northeastern Oklahoma ranching area. 

(3) To determine the optimum range development and beef cattle pro-

gram, giving various resource restrictions and for alternative maximizati on 

1For a more complete analysis of methods of forage evaluation, see 
Glenn L. Johnson and Lowell S. Hardin, Economics of Forage Evaluation, 
Purdue Agricultural Experiment Station Bulletin 623, April, 1955. 
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c;riteria. The alternative criteria will ·include: (a) net revenue 

given the usual static conditions, (b) the discounted net revenue over 

alternative planning periods with various rates of discount, and (c) 

the present value of the stream of net income under dynamic conditions. 

Methods of Analysis 

The resource inputs anp product outputs associated with each of the 

range improvement practices are estimates from: (1) a survey of profes-

sional agricultural workers in the area, (2) experimental results , and 

(3) judgment estimates of qualified agricultural scientists. Inputs for 

each improvement practice are classified into two categories, establish-

ment and maintenance. 

The derived physical input-output flows permit partial budgeting of 

each improvement practice, Partial budgets of other forage producing 

enterprises adaptable to ·the area were developed in the same manner as 

those for improvement pra~tices, · Yields were determiped in terms of 

animal unit months of grazing (A.U,M.)2 per acre for those alternatives 

producing grazing and tons of hay for hay producing alternatives. As the 

assumption was made that use-value would exceed market value, no attempt 

is made to put a direct monetary value on grazing produced. 

2The concept, : animal unit -month (A.fJ,M,), is used as a measure of 
production and grazing requirements throughout this study. An animal 
unit month is the grazing requirement for one cow, one bull, or a 1,000 
pound steer or heifer for one month. Thus, an animal unit month grazing 
would provide;_·the : tequ:tted·iforage for a cow for one month, a · bull for 
one month or for two steers whose average weight is 500 pounds for one 
month, . 



Necessary input-output data for developi ng partial budgets for the 

various beef systems adaptable to t he northeastern ranching area are 

based on results of experiments conducted by the Department of Animal 

Husbandry at Oklahoma State University. Regression analysis was used 

to provide estimates of calf weights relative to age with respect to 

sex and for creep and noncreep fed calves. Experimental data provide 

the coefficients of feeding requirements for steer and c~l f production 

for given steer and calf weights . Adjustments in re~uiremert:s and pro-

duction were made for area differences as recommended by scientists of 

the Animal Husbandry Department of Oklahoma State University. Labor 

requirements and other miscellaneous input-output coefficients were 

based on results of a similar study and we.re adjusted for area end size 

of operation differences .3 Land resources were determined from u. s. 

5 

Census materials. Only ranches of 1,000 acres or larger were cons idered. 

The average size and distribution of land for ranches of 3,000 acres and 

larger was assumed to be typical for all ranch-size operations and was 

used as a basis for programming. 

Linear programming analyses were used to determine the optimum range 

development plans and beef cattle systems, with various resource combina-

tions. Linear progrmnming is a tool capable of selecting the best resource

technique combination from the discrete alternatives conaidered.4 It 

3paul Andrilenas, "Beef Production Systems in South Central Oklahoma," 
an unpublished Ph.D. thesis manuscript, Depar t ment of Agricultural Economics, 
Oklahoma State University, Sti llwater, Oklahoma. 

4James S. Plaxico, "Linear Programming Technique-Discussion," Journal 
of!!!:!!! Economics, December 1954, p. 1,048-50. 
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provides for the maximization (or minimization) of a criterion relation 

subject to a system of relations of a special form. The special postulates 

of linear progrannning are linearity, divisibility, additivity and finite

ness. 5 

The assumption of linearity requires that for each activity the 

r4tios between all inputs and· the ratio between each input and each pro-

duct are fixed and, hence , independent of the level at which the activity 

operates. The divisibility assumption means that, given the process or 

activity, all non-negative levels of the process are considered as pos-

sibilities. Since activity levels are not forced to take integral values, 

neither are resource requirements required to do so. The additivity as-

sumpt ion implies that with the simultaneous operation of two or more 

activities , the total product produced is the sum of the products pro-

duced by the individual processes and the quantities of inputs required 

are the sums of the requirements of the individual activities. The assump-

tion of finiteness indicates that of all possible processes, only a rela-

tively few are considered as alternatives. 

Subject to the above assumptions, optimum beef cattle systems were 

determined for eight land resource situations. The quantity of capital 

available was varied with each land resource situation with the absolute 

amount available determined by its marginal value product. The decision 

maker is assumed to determine_! priori the level of return (internal or 

5see Earl R. Swanson, ,"Programming Optimal Farm Plans," in James s. 
Plaxico7 et .!l•, (editors), .Farm. Size and Output Research, Southern 
Cooperative S~ries Bulletin No. 56,June, 1958, pp. 47-72. 



external interest rate) he wishes to r·eceive at the margin and use addi-

tional capital as long as it returns a rate equal to or greater t han his 

predetermined rate.6 

7 

This is accomplished by assuming that the entrepreneur is willing to 

invest his own or borrowed capital as long as returns exceed some pre-

selected rate. Assuming that the law of diminishing returns holds for 

the use of capital with a given land acreage, the quantity of capital 

that can be profitably used increases as the preselected rate is lowered. 

This can be demonstrated by reference to Figure 1. The marginal value 

product for capital utilized with a fixed set of other resources is 

represented by the curve, AB, If the rate of r eturn selected is oa1, 

Marginal R1 
Return 

Per 
Dollar ~ 

R.3 

0 

A 

--- - .. -1 

Figure 1 

C.3 Capital Per Unit of 
Time 

the amount of capital which will yield a return equal to or e.xceeding 

this rate is oc1; at a lower rate 0~; a larger amount,oc2, of capit l 

will be uaed, · If OR.3 represents the external or market rate of interest, 

then oc3 is the maximum amount of capital which could be utilized by the 

rancher as none would be available at a lower rate. Thus, at different 

61f capital is rationed by forces external to the firm, the select
ed marginal rate of return is assumed to r eflect the requirements of the 
lending institution. 



rates, the marginal value product curve shows the amounts of capital 

which the entrepreneur will use per production period. 

8 

If capital is restricted in the msnner mentioned, only those acti

vities returning a rate equal to or greater than the predetermined rate 

will be included in the programmed optimum. Thus, a given range improve

ment practice will appear as an activity in the optimal program only if 

(1) its return ~s measured in terms of value of beef produced with the 

optimum system is equal to or higher than the selected rate and (2) 

only if it yields a higher return than that of any al ternat ive use of 

resources allowed by the model. The optimum beef system and the profit

ability of various range improvement practices are thus simultaneously 

determined for each selected rate of r e turn. 

If the predetermined r ate of return on capital is high, capital may 

be res t r icted to the extent that; returns will exceed this rate only on 

the most pr9ductive land and with a beef system which has a relatively 

high l and requirement and a relatively low capital requirement. As the 

rate is lowered, use of more capital will be profit able and land yielding 

lower returns will be brought into production with the emphasis on the 

production of enterprises yielding a high return to capi t al and a low 

return to land. As the required return is l owered further, it wil l be

come profitable to shift to alternatives yielding a' low return to capital 

and a higher return to land. Land wi ll become the scar ce resource when 

all land is brought into production. 

It may be argued that plans can be made more realistic by incorpora

ting time into t he analysis. When time is injected into the model as a 

decision var iable, t he primary objective of the rancher is assumed to be 
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that of maximizing returns, for some given period of time, to the ranch 

unit. The l ength of the time period over which returns are to be maxi-

mized and the rate at which future returns are discounted are different 

for different ranchers . The optimum organization and t he profitQbi-

lity of various improvement practices are determined for different length 

periods and for different discount rates assuming thst the quantity of 

capital used is that required to equate the margin&l value product and 

the discount rate .7 

The optimum organization is also determined for maximizing the 

present value of the ne t revenue flow under a dynamic sys tem with a fixed 

land area, and with gi ven capital resources. The model then becomes one 

of capital accumul ation. Production in the first period becomes an 

input for subsequent periods. The best plan is then determined for a 

series of years instead of for some specific point in time. The model 

used is dynamic in a Hicksian sense as inputs and outputs are dated, but 

risk and uncertainty considerat ions are omitted. 

Area in the St udy 

The area of inference for this study includes much of the area in the 

counties of Osage, Washington, Nowata, Cr aig, Ottawa, Rogers and Mayes. 

Beef cattle ranching is the main enterprise i n t his area. The increase in 

the number of ranches of 1,000 acres and over from 290 in 1939 to 429 in 

7The discount rate chosen will affect the smount of capital which can 
be profitably used in a manner similar to the predetermined capital level. 
A high discount rate will restrict the amount of capital that will be em
ployed more than a low rate . 



1954 indicates the growing importance of large scale ranching in these 

counties.8 Of the 429 ranches of over 11 000 acres-making up 45.5 per-

cent of the total land in farms in 1954, 114 were 3,000 acres and over 

and included 29.8 percent of all land in farms for the area. 

Census data indicate that beef cattle numbers are also increasing 

10 

in the area ( Table I]) /and the percent of the farm land in pasture b1 the 

study counties has also increased while that in other crops h~s declined, 

(Table m).,1 In 1954, approximately 68 percent of the land in the 429 

ranches of 1,000 acres and over was in open pasture and only 6.5 percent 

was harvested cropland. For the larger ranches (3,000 or more acres), 

more than 76 percent of the land was in open pasture and only 2.4 percent 

was in harvested cropland. 

Soil Types and Climatic Influences 

Soil Types. One of the factors contributing greatly to the develop-

ment of ranching in the northeastern area of Oklahoma is the nature of 

the topography and soils of the area. The area may be subdivided into 

three distinct ly different soil resource situations on t he basis of 

parent material from which the aoil developed. The three subdivisions 

are commonly called: (1) the eastern or sandstone prairies, (2 ) the 

Cross-Timbers or Savanna and (3) the limestone prairies. 

The Eastern£! Sandstone Prairies. The eastern or sandstone pr iri e 

are often called the Cherokee prairies . Large areas of this type prairie 

8.!!• ~- Census .2.!, Agriculture, 1939-1954, u. S. Department of Com
merce, Bureau of Census, (Washington 25, D. c.). 



Year 

1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 

TABLE II 

NUMBER OF BEEF CATTLE AND CALVES ON FARMS AND RANCHES, JANUARY 1, 
UNITED STATES, OKLAHOMA AND STUDY COUNTIES, 1930-60 

United Study . 
States Oklahoma Counties a 

(1,000) (1, 000) (1,000) 

27,921 968 147 
29,059 1.,028 165 
30,436 1,131 176 
33,420 1,294 207 
36,381 1,461 224 
32,489 1,414 210 
32,395 1,271 199 
31,245 11166 198 
30,475 1,074 198 
30,403 1,081 204 
31,877 1,162 227 
34,372 1,240 225 
37,188 1,427 242 
40,964 1,671 265 
44,077 1,723 264 
44,724 1,752 249 
43,686 1,630 235 
42,871 1,589 219 
41,002 1,470 222 
41,560 1,513 233 
42,508 1,615 251 
46,685 1,870 271 
52,837 2,252 318 
58,320 2,464 336 
59,518 2,596 339 
61,231 2,563 339 
62,067 2,538 330 
60,232 2,374 314 
59,937 2,344 297 
63,915 2,712 330 
68,536 2,942 

11 

acraig, Mayes, Nowata, Osage , Ottawa, Rogers and Washington counties. 

Source: Regional Trends in Livestock Numbers, Statistical Bulletin No. 146, 
Agricultural Marketing Service, USDA,(Washington D. c. ), August 1954. 

l! Statistical Handbook of Oklahoma Agriculture, Exper iment Station 
Miscellaneous Publication No. MP-14, Okla. State Univ.,(stil lwat er, 
Oklahoma),January 1949. 

"Estimated Numbers on Farms", Oklahoma Crop and Li vestock Service, 
(Oklahoma City) . 
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TABLE III 
I 

LAND IN FARMS, OPEN PASTURE AND CROPLAND FOR THE STUDY AREA, 1930-54 

Land in ' Farm Land in Acres: of 
Farms Open Pasture CrlOlpl.and 

Year (Acres) {Percent) (Acres) ( Piericen. t) JAc~es:) 

1930 2,706,657 32.20 871,486 *· 
1935 2,971,563 35.59 1Jo57,627 '* 

1940 2,999,997 * 48.74 1,462,321 

1945 3,349,129 43.80 1.,466,857 32.74 1,096,375 

1950 3,284,801 44.79 1;471; 306 29.88 981,57h 

1954 3;065,425 51.18 1,568,931 27.12 831,359 

* Not available. 

Source: ]• .2• Census .2.£ A.i:ric~l~ure, 1930 .. 1954. 



are found in Nowata, Craig, Washington, Rogers , and Mayes counties as 

indicated in Figure 2. The Cherokee prairies are, for the most part, 

quite level and flat, and the soil is medium or fine textured usually 

with a very dense layer rather close to the surface.9 Both surface and 

13 

internal drainage is very poor. Water may stand on the surface for con-

siderable periods in rainy weather and the land is difficult to handle 

under cultivation. Thus, many areas of the eastern prairie have never 

been plowed. 

Oklahoma usually produces somewhat more than 400,000 tons 
of native prairie hay annually on about 450,000 to 500,000 acres 
of native hay meadow land. About 90 percent of the production 
and acreage is found in the eastern prairie area. In addi-tion, 
about two million acres of native rangeland is eastern prairie 
grassland.lo 

The ~-Timbers. The Cross-Timbers or Savanna is a large wooded 

area of rolling to billy sandstone uplands extending from the Kansas 

line to Texas. It extends betwe,en the eastern and limestone prairies 

in the . study area (See Figure 2). It is an area of scrubby timber 

dominated by blackjack-post oak types. 

Over many square miles of the Oklahoma Oak ·savanna, the 
brush has thickened to the point that there is very little grass 
to be grazed and production is extremely low. Many brush in
fested pastures are producing only 300-400 pounds of dry forage 
per acre and 30-4o acres are required to support a cow. The cow 
is not l ikely to be well-fed at that. On the other hand, if the 
stand is confined to widely scattered large trees, grass pro
duction m.sy be about as great as on the adjacent prairie and 10 
acres could support an animal unit in reasonably good fashion. 

9Jack R. Harlan, Grasslands of Oklaho;mna, An unnumbered mimeo
graphed publication of th.e Oklaho;i State University Agronomy Department . 

10Ibid., p. 84. 



Figure 2 Normal Precipitation for Oklahoma and Grassland Types for the Study Area 
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The greatest challenge and the greatest opportunity in 
grassland management of the Oak Savannas is in brush contro l to
gether with proper management ••• 

An aerial spraying program has been quite popular and 
successful in t he northern counties for years. Many thous ands of 
acres are covered annually in this section ••• 11 
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The Limestone Pra iries. That part of the l imes tone prairie included 

i n the study area lies to t he north and wes t of the Cross-Timbers (see 

Figure 2). Included within this area are the Bluestem Hills which 

developed from limestone and limy clays. 12 The soil in much of the 

area is very sh~llow. Much of the land is too rocky and the terrain too 

steep for crop production. Practically al l of it is presently used for 

grazing and several large ranches are located in the Blues tem Hills. 

Narrow ferti le valleys can in some instances be cultivated. 

Climatic Influences. The climate of northeastern Oklahoma has been 

quite influential in its development as a ranching area. Most ecologists 

agree that within a given range of t emperatures, effective moisture is 

the most important feature determining the climax vegetation of an area. 

Average annual rainfall in the study area is considered nearly ideal 

for the growth of tall grasses such as the native species pr edominantly 

found there. Average annual rainfall in the study area ranges from 

approximately 35 inches on the west to approximately 40 inches on the 

east ( see Figure 2 ). 

11 6 Ibid., P• 9 • 

12Fenton Gray and H. M. Gal l oway, Soils of Oklahoma, Oklahoma State 
University Miscellaneous Publication, MP-56, July, 1959, p . 27. 
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Temperature is also important as it affects the length of the grow
l 

ing season. Warm summers and comparatively short mild winters 

typical for the area. Snow-fall seldom exceeds two inches and 

ar, 
i 

rarely 

lasts more than three or four days. Thus, any forage not utilized 

during the growing season can be grazed. durill'llg the winter months. ; Many 
I 

of the ranchers in the area winter their livestock on range, feeding a 

protein supplement. Hay is fed only when snow covers the native vege= 

tat ion. 



CHAPTER II 

RESOURCE AND PRODUCTION REQUIREMENTS 

For any linear programming or budgeting analysis, the requirements 

and production of each alternative ent erprise must be determi ned. An 

enterprise budget is a systematic tool for evaluating s pecific alter-

natives and for explicitly defining the relationships between factor 

inputs and production. Enterpr ise budgets were developed for enter-

prises considered to be feasible alternatives for ranches in the north-

1 eastern Oklahoma study area. 

Selection of Data 

The basic input-output data for this study were derived from three 

sources: (1) previous studies,2 (2) experimental results, and (3) 

judgments of qualified agricultural scientists. 

Data from previous studies· were adjusted for area differences as 

1ugge1ted by area and 1tate apeciali1t1 , Calf weights at different 

lindividual liveatock, crop and reaource development budgets are 
given in Appendix A. 

2tabor requirement,, marketing and hauling cost•, tax rate, and 
veterinary and medical expense, u1ed in the budgets were developed by 
Paul Andrilena1 for the South Central Oklahoma ranching area. Th~,e 
data appear in Chapter III, "Beef Production Systems in South Central 
Oklahoma," an unpubli1hed Ph,D, the1i1 manuscript, Department of Agri• 
cultural Economics, Oklahoma State University,( Stillwater, Oklahoma). 

17 
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ages were determined by subjecting experimental data to regression analy

sis.3 Regression estimates were adjusted for levels of feeding and area 

differences. 4 In the construction of the budgets, it is assumed that 

optimum production techniques are used. The production coefficients 

for each enterprise may be viewed as expected values under the stated 

assumptions. 

Price and Cost Data Used 

Prices used in computing returns are projected area prices adjusted 

for seasonal variation. The 1952-56 average price for choice slaughter 

steers on the Oklahoma City, Oklahoma, market is used as a base price 

for computing beef prices.5 Prices used for specific weights and sale 

dates are esti'D!Eltes based on the computed monthly prices (Table IV). 

Cos ts of machinery used include all variable costs: oil, grease, 

lubrication, repairs, and depreciation due to use (see Tab le v). De-

preciation is included as a variable cost as the assumption is made 

that the machine will be worn out before it became obsolete. Costs of 

seed, feed, fertilizer and lime as used in the calculations are pro-

jected price estimates and are presented in Table VI. 

3The experiments were conducted by the Animal Husbandry Department 
of Oklahoma State University and are described in A. B. Ne lson,~ al., 
Creep Feeding Spr ing Calves, Bulletin B-462, Oklahoma State University, 
Agricultural Experiment Station, (Stillwater, Oklahoma) ,November 1955. 

4Results of the regression analysis are summarized in Appendix B. 

5price assumptions derived by the Low Plains Sub-Committee of the 
s-42 Technical Committee and reported in an unpublished mimeographed 
report "Resource and Product Price Assumptions," December 4, 1958. 



TABLE IV 

ASSUMED PRICES FOR VARIOUS GRADES AJ.\/D CLASSES OF BEEF ANIMALS} 
SELECTED DATES AS USED IN THE BUDGETS 

Date of Price 

19 

Class of Livestock Sale Pe:r Cwt. 

Cull Cows 

Good and Choice Fe,ed:e:r Steers 
Under: 500 Lbs. 

Good and Choice Creep-Fed Feeder Steers 
Over 500 Lbs. 

Good and Choice Feeder Heifers Under 
500 Lbs. 

Good and Choice Creep-Fed Feeder Heifers 
Over 500 Lbs. 

Choice Slaughter Heifers Under 
500 Lbs. 

Good Feeder Steers 500-800 Lbs. 

July 20 

May 30 

Oct. 10 

July 20 

M.ay 30 

Oct. 10 

July 20 

July 20 

Oct. 10 

July 20 

May JO 

April l 

Aug. lO 

Ma.y 10 

Sept. 1 

$1B. 4-o 

15.90 

t·~"'\ . )'~ 

25.60 

26.50 

25.00 

26.C>O 

26.co 
,..,....., ,..-t"i 
d .. "ti~(')\.,-< 

24.oo 

S"'' .¥u 

27.00 

;23.00 

.oo 

22.70 

Source: Based on data from Jackson L. Janaeis and J&tmies S. Phrn:ic:zai.i pe~ 
Cattle Prices; Seasonal Movements and Price Diffair.en.rt:i.§J:J_8 1.2,!l 
the Oklahoma City Market, Oklahm1ia Agrkult.ura.l Expi<B•rimri,"'~l~ 

Station Bulletin B-486, February 1957. 



TABLE V 

ESTIMATED COSTS OF USING FARM MACHINERY, NORTHEASTERN OKLAHOMA 

Machine 

Tractor 

Mower 

Plows 

Tandem disk 

Spike-tooth harrow 

Grain drill 

Side delivery rake 

Pickup baler 

Hoe me 

Truck 

Size 

12 1 

10 1 

10' 

1 1/2 ton 

-Variable Costs 
Per Hora 

.81 

.60 

.37 

.21 

.15 

.84 

.66 

1.431 

.57 

1.00. 

20 

2 1ncludes fuel, oil, lubrication, repair -and wear dep:reciatio and 
based on a procedure recommended by the American Society of Ag&i~u tural 
Engineers for estimating the cost of owning and using the machine~ 
listed: 

Original Cost+ Repair Cost Over Life of Machine 
Hours _to Wear Out 

Lubrication Costs Per Hour. 

+ Fuel, Oil, nd! 

For example, the cost per; hour of owning and using a $2,500 tra tor;
requiring 121 000 hours to wear out and with repair cost over th® l fe 
of the ma~hine equal to 45 percent of original cost and fuel, oil nd 
lubrication costs 51 cents per hour, is 81 cents: 

( 2500 + {2500 X .45) 
12,000 + 51 = 81) 
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TABLE VI 

ASSUMED SEED, FEED AND MATERIALS COSTS, NORTHEASTERN OKLAHOMA 

Item Unit cof t 
Seed: 

Native grass mixture pound $ .60 

Vetch .pound .13 

Lespedeza pound .17 

Big hop clover pound LOO 

Seed rye bushel 1.50 

Alfalfa pound • 30 

Brome grass potmd .20 

Seed oats bushel 1.10 

Sudan grass pound .071 

Fertilizer Materials: 
-

10-20-10 ton 79.00 

0-20-0 ton 39.00 

5-10-5 ton 47.00 

Ground Limestone ton 4.50 

Feeds: 

Cottonseed cake ton 76.00 

Alfalfa hay ton 29.00 

Prairie hay ton 18.ool 



Livestock Alternatives 

For purposes of this study, livestock alternatives are limited to 

beef cattle only. Consideration is further limited to forage using 

systems. Thus, systems primarily dependent on grain feeding are not 

considered in the analysis. Broadly speaking, bee.£ cattle systems
1 

in 

' 

the area may be classified as: (1) cow=calf or (2) steer (or heif~~} 
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buy-sell. Many factors affect the dec.isfon of a rancher when he i~ con= 

fronted with choosing between these two types of systems. Some of these 

factors are: (1).the personal preferences of the rancher, (2) hisl 
acquaintance with and managerial training for a system, (3) the amount 

and type of capital available, (4) size of ranch, (5) the rancher 1 ~ 

beliefs concerning the "riskiness" or uncertainty of an operation,, illlnd 

(6) the relative profitability of the systems. In this study, choices 

are assumed to depend chiefly on the relative profitability of the 

various systems· in the utilization of available resources; however!, 

optima are presented with certain alternatives not commonly found 1in the 

area excluded from consideration to determine the effect on profit~ of 

omitting such alternatives from consideration. 

Cow-Calf Enterprises 

Alternative cow-calf budgets are derived to represent varicnU.i\ 

calving, feeding, and marketing practices now comm.only found in (.j)r: 
I 

technically feasible for the area. Variations of cow-calf product.tion 
I 

systems are budgeted in Appendix A, Tabl(t!!S 1.1-1. 7. The v.a:rio)us s~wtems 

include different calving dates, different marketing dates, and differrent 

feeding practices. Table VII sumrmarizes the more pertinent 
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TABLE VII 

CHARACTERISTICS OF ALTERNATIVE COW-CALF SYSTEMS 
CONSl.DERED .. IN_ THE PROCESS BUDGETS 

Approximate Calves Component 
Appendix "A" Calving Marketing Creep 'of Winte 

Process Table Season Date Fed Rat.ion 

pl 1.1 fall July 20 no: CSC and raJge 
I 
I 

P2 1.2 fall July 20 no Alfalfa ha:i and 
range 

P3 1.3 fall July 20 no Prairie ha and 
range 

P4 1.4 fall May 30 no Oat-vetch ra~ing, 
CSC, prai ie hay 
and range 

P5 1.5 spring Oct. 10 no csc and ra 
1
ge 
I 

p6 1.6 - -~ fall July 20 yes csc and rarjge 

P7 1.7 spring Oct. 10 yes csc and rari&e 

aA one-third ration of CSC, prairie hay and range is included to 
supplement the oat-vetch grazing when it is unavailable. 
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the various cow-calf systems budgeted. In all cases, it is assumed that 

the herd is of such a quality as to allow the production of good-choice 

feeder animals. 

Both fall and spring calving a.re considered. The assumed av:e,r,ag<e 

date of calving in the fall is October 30 and for spring calving t~e 

assumed average date is March 5. Feeding alternatives considered. arie 

concerned with both the feeding program of the cows and calves. Th~ 

summer ration for the breeding stock is a.ssumed to be comprh~dl rmnge 

alone for all alternatives considered. 

Process P1 (Appendix A, Table 1.1) is a fall-calving systcem w)Lth the 

cows and calves being wintered on native range with cottonsee.d c.!l!ke. fed 

as a supplement. Prairie hay is fed during inclement weather. 

Process P2 (Appendix A, Table 1.2) is a cow-calf system dmilar to 

Pi with alfalfa replacing a part of the cottonseed as a supplement, .and 

also reducing the range required. Process P3 (Appendix A, Table 1:.3) 

also represents a fall calving cow-calf system, with the winter ration 

comprised of prairie hay and cottonseed cake. Prairie hay; being highier 

in protein than native range grasses during winter months P ,r:erlt,i,iJc:<esi the 

cottonseed cake as well as the AUM (grazing) or range reiquir,emw.ent in 

Process P1. 

A cow=calf system utilizing small grain grazing is .. lso IC((.lnSJidiered, 

Process P4, (Appendix A, Table 1.4). Small grain grazing reph!c.<e:&ii ill pai:rt 

of the hay, cottonseed cake and native range required by Pr0ic:ess P3• One= 

third of the normal ration of hay, cottonseed cake and range .\Slll:'il:l !'®iq[1.ilill'.'(8d 

for days when small grains cannot be grazed or when gratzing i&: inadel'J1u&11te. 

Process P5 (Appendix A, Table 1.5) is a cow=ca.lf system similar to) t.hol3!.t. 



of Process Pp except calves are spring-born. Cottonseed cake reqt,ire

ments are lower for spring than fall calving cows; range requireme ts 

are also lower as calves are kept a shorter period of time. This cow
l 

calf system, P5, is the most common spring-calving system in thie: .atle~ .• 

Processes P6 and P7, Appendix A, Tables 1.6 and 1.7J ctQJ~~ine the 
I 

most connnonly found fall calving cow-calf systemJ Pv and the mo:S1t: 
I 

25 

connnonly found spring cow-calf system, P5, with creep feeding of c~lv~w. 

The cow feeding programs are the same as for P1 and P5, but fe.wer ,mnimrslll 
I 

unit month's pasture is required as the creep feed will slightly rkduce 

the grazing requirement of calves. 

Marketing Practices 

Fall calves are normally sold as good-choice feeders during late 

July or early August, and spring calves are usually sold as f~ederk in 

early October. Marketing dates selected for purposes of budgetinglwere 

July 20 and October 10. All calves are assumed to be marketed as feed= 

I 

ers except those wintered on small grain pasture, in which case thr 
calves are assumed to be marketed on May 30 for slaughter or as f®ted.(!'llli.'S. 

I The July 20 selling date for fall calves gives ranchers the oppor= 

tunity to take advantage of abundant summer grazing and calves borh in 

October reach an acceptable marketing weight for feeding purposes at 

I 

that time. Furthermore, calves are marketed before the late summer 

decline in production of range forage. The October 10 selling date 

for spring calves gives the calves ample time to attain ade~uate growth •. 

An earlier marketing date would mean selli.ng the calves at an ag~ wh,1;m 

further growth could be attained while calves are nursing cows. A 
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I 

later date would require supplemental feed to replace both the dec~ine 

in milk production of the cow and the deterioration in range foragr· 
I 

When small grain grazing is utilized, calves reach desirable rarket-

ing weights earlier, thus May 30 is the assumed marketing date. A~soi 

small grain grazing will be completely utilized in most years by tris 

date. Another factor influencing the selection of May 30 as the s lling 

date is the expected price of slaughter calves at that time. Uncle 

certain market conditions, it may be desirable to sell slaughter c lves 

as the seasonal high for slaughter calves exists in late May and Jµne. 
I 

Thus, heifers and lower grades of steers may bring greater returns I if 

sold as slaughter calves than if sold as feeders during the seasonrl 

high for slaughter calves. Cull cows are normally sold at the tim~ or 

soon after calves are weaned or sold. Thus, selling prices are aslu~d 

to be those existing at the time calves are marketed. 

Feeder calves are commonly sold directly to feed-lot oper~tor or 

to buyers representing feed-lot operators. When the rancher sells 

direct, all transportation costs are transferred to the buyer and sr

keting costs are reduced or eliminated. A charge for transportatitn 

and marketing is included in the budgets, but ranchers selling dirtctly 

would not incur these costs. Cull cows are usually sold through t rminal 

markets and costs of transportation and marketing are borne by the rancher. 

Stocker-Feeder Enterprises 

Intermingled with the cow-calf ranches of the area are stocke = 

feeder operations. Stocker-feeder steers require resources 

those required by cows and can be substituted for cows on a ranch. Several 
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types of steer operations are found in the area. Six types of ope, ations 

are considered in this study. Partial budgets for these six alter atives 

are presented in Appendix A, Tables 2.1-2.6. The pertinent aspect of 

the budgeted buy-sell systems are summarized in Table VIII. 

Process Pa (Appendix A, Table 2.1) is a steer enterprise in wri~h 
feeder calves are purchased in the fall and roughed through th® wifte~ 

on range and cottonseed cake and resold in the spring. Although tris 
alternative is seldom used, the budget is revealing in that it demtn= 
strates the low returns to winter feeding except in those years inlwhich 

a substantial price increase occurs during the winter months. Norfallyp 

when calves are fall purchased, they are roughed through the wintet and 

sold off grass in late summer. Process P9 (Appendix A, Table 2.2) is 

representative of this type of system. Returns for keeping the st ers 

through the summer can be calculated by subtracting returns in Pro ess 

Pa from those in P9• 

Process P9 is representative of the steer system most commonl found 

in the area. Although winter gains and net returns are comparativ ly 

low, ranchers choose to buy in the fall when the supply of good fe der 

calves is more readily available than in the spring. If cattle ar sold 

in late summer, grass usually makes sufficient growth to furnish t e 

calves purchased in October with winter grazing •. Th~ abundance. of 

good-quality native grasses make this steer system particul~rly ad 

to the area. 

In Process Pio (Appendix A, Table 2.3) fall purchased steer~ 

wintered on a ration of prairie hay and cottonseed cake. Prairie ay 

is normally of better quality than weathered range gras~es and win er 
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TABLE VIII 

CHARACTERISTICS OF ALTERNATIVE BUY-SELL SYSTEMS 
CONSIDERED IN THE PROCESS BUDGETS 

Buy Sell I 

Appendix "A" Buy Sale Weight Weight · COffll)one:nts of i Ration 
Process Table Date Date lbs. lbs. Winter/ Summer 

PS 2.1 Oct.10 Apr. 1 450 500 csc, Range 

P9 2.2 Oct.10 Aug.10 450 725 csc, Range Range 

P10 2.3 Oct.10 Aug.10 450 760 csc, Prairie Range 
hay 

P11 2.4 Oct.10 May 10 450 716 Oat-vetch graz 
ing and 
prairie hay 

P12 2.5 Apr.l Aug.10 500 725 Range 

pl3 2.·6 Apr.l Sept.l 500 765 ange and 
sud.an 



gains are, therefore, greater. The quantity of cottonseed cake ne~ded 

to meet protein requirements is also less when prairie hay is fed 1

1

th.an 

when the cattle are wintered on the range. 
! 

Steer operations utilizing small grain grazing, Process P11 (rp· 
pendix A, Table 2.4) are also collDID.Only found throughout the study ~rea. 

Calves purchased in October graze small grain pasture when it iij a~~il

able. Prairie hay, native range, and cottonseed cake are utili~~dlwrnen 

small grain grazing, due to weather conditions, is not available. I P'o< 

budgeting purposes, oat-vetch grazing was assumed to provide suffi~ient 
i 

grazing for two-thirds of the time from December l to April 15. ring 

this period a one-third ration of cottonseed cake, prairie hay and range 

is considered adequate to meet the supplemental feed requireim.ient. 

Process P12 (Appendix A, Table 2.5) represents a spiring buy9 llfall 

sell system. Although the supply of feeder calves may be limited 

during spring months, some ranches, not wishing to winter 

follow such a system. The calves, normally purchased in late Mat'c or 

early April, utilize native range grasses dur,ing the summer and ar sold 

in late summer before native grass production declines. This sy~t m 
I 

normally requires no supplemental feed and the per animal laboir reruire= 

ment is lower than for any other system considered. 

In Process P13 (Appendix A, Table 2.6), steers to be graz~d c~ sudan 

pasture are assumed to be purchased on April 1. From April l unul1 J\l.m® 

1, at which time sud.an grazing becomes available, the steers are gfazed 
I 

on native range. Sudan grazing is utilized during June, July and ug~~t. 

The steers are sold directly off sudan on September 1. 



Range Improvement Alternatives 

Range improvement is not a unique problem of economics. other 

phases of production economics, the problem is one of allocating s arce 

resources between competing alternatives. However, competition wi h 

respect to range improvement is between products of 

Competition for resources may be for many time periods into the fu ure. 

In any given year, range improvement may result in a decress~ in 

production of other enterprises. Furthermore, returns fl"omm a rang 

improvement practice may be forthcoming Gnly after a waiting perio
1

• 

I 

The nature and timing of resource requirements and production affe t 

the profitability of any range improvement practice. 

Three range improvement practices are considered in this stud: 

(1) reseeding abandoned or idle cropland to native grasses, (2) br sh 
I 

control, and (3) sprigging of abandoned or idle cropland to berm.ud~ 

grass. I 

As the acreage of cropland in the study area has declined., mufh 

of the land has been abandoned or remained idle. On some of tbh l1and, 

I 

native grass seed from surrounding pastures has blown in and serede~ the 

i 
land, but in most cases, weeds and low-quality grasses have dev~l@red 

on this land so that the quantity and quality of forage produced frr 
grazing is nil. 

Reseeding Abandoned or Idle Cropland to Native Grasses 

One practice which will result in increased production on land 

is that of reseeding it to a native grass mi:xture. 6 A partial bud f!!lt: 

6Big and little bluestems, switch grass and Indian grass a~e the 
constituents of the usually recommended mixture. 



of expected costs and returns from reseeding cropland which has bein 

taken out of production to native grasses appears in Appendix A, Tible 

3.1. Operations.used in preparing the land, rate of seeding, and rther 

practices included in the budget are those recommended by speciali ts 

acquainted with the area. 

In most cases, land that has been in cropland is potentially ~e 

productive than adjacent range land. Thus, it: is assumed that forrge 

production on this land, once the grass is established, will eqpual dMit 

of the surrounding range. 
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The profitability of reseeding native grasses is estimated, w.tth and 

without ACP cost sharing, as applied to both bottomland and upland. One 

of the stipulations for receiving ACP cost sharing paym1;:nts b ths1 gra:.ii= 

ing be deferred for two years. Thus, no production is ass1lll!!il.~d far[ the 

I 

first two years after establishment. The practice of deferring gr zing 

for two years is also recommended by area specialists. 

Brush Control 

As noted earlier, the crossctimbers which extend into the st y area 

are characterized by the brush growing on the land. In the counties 

making up the eastern and limestone prairies, there are also many acres 

of brushland. In recent years, large acreages of this brushl~nd lave 
been treated with aerial applications of herbicides. Not all brusfhl.emdl 

I 
in the area is suitable for clearing, but experimental tests results 

have been quite satisfactory on that which is suitable.7 Experi ntal 

7Harry.M. Elwell., "Experiments on Brush Control of H~rdwoodl§l 
Production," Oklahoma Agricultural Experiment Station mim®ographie 
M-240, and "Tests of Aerial Application.s of HerbicidelS on Post Oa 
Blackjack Brush in Oklahoma," Oklahoma Agriculturd Experimeint St 
Mimeographed circular M=258. 

for Gr©Lis!'!l · 
ci:rcub.1.r 
a.nd 

tion 
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results indicate that two aerial treatments, usually in consecutiv~ 

years, are necessary to obtain satisfactory control of the oaks f~nd 

in the area. A large percent of the brushland in the study area h~s in 

the past been grazed. Normally the carrying capacity of such land is 

very low and the estimated annual per acre production is .3 AUM. 

A partial budget for aerial treatment of brushland is ~eprese ted 
. I 

by Process P18 and P19 in Appendix A, Table 3.2. The profit~bilitw of 

brush control is determined under two assumptions, with and without ACP 

cost sharing. By deferring graz~ng during the growing season durirg the 

first two years following the initial treatment, existing grasses lare 
allowed to seed in areas on which grasses are not already establislhed. 

This practice is required for ACP cost shllllring and is also reco1ll!MM:llnded 

I by specialists. 

Sprigging Abandoned or Idle Cropland to Bermuda Grass 

Another practice which will result in increased forage pr~du tion 

on land that has been released from crop production is that of sp4ig= 
I 

ging it to bermuda grass. A partial budget for establishing b~rm.J&a 

grass on such land appears in Appendix A, Table 3.3. Operations 

in preparing land, fertilization rates, seeding rates and sprigs 

are based on ACP Administration suggestions and'requirements and 

commendations of other state and federal agricultural representatlves 

in the area. 

Annual input requirements and production are presented in Ap endix 

A, Tables 3.3-3.8. Bermuda grass can, once the stand is establis 

be handled in several ways. All of the grass can be utilized as as

ture as is assumed for Processes P2o·P23, Appendix A, Table 3.4, 



part of the forage can be removed as hay and the aftermath grazed s 

assumed for Processes P24-P27, Appendix A, Tables 3,5-3.6. Anoth~ 

practice often observed in the area is that of overseeding the berLuda 

with rye in the fall to produce winter grazing and then grazing thl 
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bermuda during the regular growing seasono Normally, when such a xogr:aum 

is followed, none of the grass is harvested as hay because 

which is not grazed, lowers the quality of the hay. Partial budges fer 

bermuda-legume pastures overseeded with rye are represented by Pro e~~es 

Nature of and Timing of Inputs 

Range improvement practices may be viewed as physical production 
. I 

techniques or groups of particular resource techniques. Any range im-

provement practice, if effective, will result in an increase 

output forthcoming from the use of given quantities of other 
i 

pared with the output obtained from the use of the same given resolrc~s 

without the imp~ovement practice during the same period of time. ror 

most range improvement practices, a large proportion of the inputsl <!llre 

. usually required in the year when the practice is initiated. Tlbd..sl is 

especially true for two of the practices considered in this study,I n2m®= 

ly, reseeding native grasses and brush elimination and control, an~ also 

to a lesser degree for the third practice, ·establishmen: of her.mud~ grass. 

Maintenance inputs, mainly labor, fertilizer, and equipment tkme are 

in most cases required over the production period. Legumes l!IU8t b~ ee• 

seeded periodically to maintain a stand in berm.uda-legume pastures. The 

bermuda pasture must be fertilized for most economical production nd. brush= 

land may have to be resprayed perfod.ically to keep brush under cont~IQll. 
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Although the bulk of inputs is required when a practice is estab

lished, annual expenses are quite important in determining the profitabi

lity of the practice. If the initial cost, although high, is a once

only cost and the added returns are to be received over a long period of 

time, the establishment cost when put on a per year basis is relatively 

low. However, all annual costs must be met out of each year's production 

and cannot be spread out over a long period as can the cost of establish

ment. 

Annual inputs for reseeded native pasture are very low. As l and re

seeded will in most cases have been cultivated, weeds may present a pro

blem and spraying may pr ove profitable. However, no other annual costs 

are anticipated. 

Annual costs for brush elimination and control are li.kely to be 

higher relative to establishment costs than for reseeding native grasses. 

Two aerial applications, usually in consecutive years, are required to 

successfully eliminate brush. To keep brush under control, it is antici

pated on the basis of past experience and the opinion of brush-control 

specialists that respraying will be necessary approximately one year in 

seven. 

Per acre costs of es tablishing bermuda grass are considerably higher 

than for either of the other range improvement practices . Annual costs 

are also considerably higher . Establishment costs are higher than annual 

costs for any single year, but when establishment costs are spread over 

the expected production period, annual costs make up a much larger pro

portion of the total. 
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Nature of and Timing of Production 

Outputs resulting from a range improvement practice are the yield 

differences in terms of animal units of pasture produced with and without 

the use of the specified practice. Thus, t wo production functions must 

be postulated for land for which a range improvement practice is being 

considered; one for the production process when no improvement practice 

is included and one for the production process when the improvement prac

tice is included. The time element in each must also be explicit because 

of the differences in the input-output relationships with respect to time. 

Thus the production processes must specify the inputs and the yields in 

an annual sequence beginning wi th the year in which the improvement 

practice is initiated. 

Forage yields on abandoned or idle cropl and are usually very lowj and 

undesirable weeds make up a high percent of the forage. Thus , in this 

study the value of grazing produced on abandoned or idle cropland is con

sidered to be zero. All grazing produced on such land after the improve

ment practice is initiated is therefore attributed to the improvement 

practice. 

Native Gras s Production. When native grass is planted on abandoned 

or idle cropland, range management specialists recommend that grazing be 

deferred for two years to allow the grass to develop a root system and to 

become well established. No production is, therefore, assumed for the 

first two years. By the third year, production normally is equal to 

that of native pastures in the surrounding area. The normal recommended 

stocking rate for native pastures in counties included in the study area 

is 10 acres per animal uni t for upland pastures and eight acres per 
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animal unit for bottomland pastures.8 Thus, annua l per acre production on 

land reseeded to native grasses is assumed to be increased by 1.2 animal 

unit months on upland and 1.5 on bottomland. 

Brush Control .2.! El imination .• Grass production on brushland in north-

eastern Oklahoma is highly variable depending partially on the density of 

brush cover. , The increase in production as a resul t of elimination of 

brush is also variable , be ing greater on areas where brush cover is dense, 

assuming other factors are equal. Average production on brushland suit-

able for spraying i$ est imated to be .3 AUM grazing . 

Treatment is usual l y practiced in early spring, thus, an increase in 

growth of desired grasses is normal for the year of treatment. Deferred 

grazing is recommended. Thus, grazing is practiced only during the 

winter months for the first two years. Production is estimated to be .5 

AUM during the first year and 1.0 the second year. By the third year, 

grazing on treated brushland is expected to equal that of upland native 

pastures. 

Bermuda Grass Production. Bermuda grass is normally planted by 

placing sprigs in rows and then covering a part of the sprig with soil 

and packing it . Normally at least one year is required for the grass to 

cover the ground between the rows. Grazing be fore the ground is co~plete -

ly covered lengthens the time period required for a .complete cover to 

develop. rherefore, it is usually recommended that grazing be deferred 

one year following sprigging.9 

8Harlan, pp. 121-122. 

9If an~ual grasses or weeds become a problem, mowing or grazing is 
somet imes recolllllllended to assist in controlling them and thus reduce com
petition with the Bermuda during the first ye~r . 
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Estimated annual per acre production for bermuda-legume pastulres is 

3.0 and 4.0 animal unit months grazing for upland and bottomland respec-

tively. Overseeding bermuda-legume 

early spring grazing is expected to 

pastures with rye for winter abd 

provide an additional 1.5 AUM ~razing. 

If bermuda grass is cut for hay during 

expected yield is two tons per acre on 

the growing season, the average 

\ll,pJLand soils and 2. 5 toni O~l 

bottomland soih; in addition, the afte:rml!'llth wUl p;rovide. appr«:11:Kim:ai.t®ly 

LO AUM grazing cm upland and 1. 5 AUM gr,mzing on bottiQlmJLand. 

Cropping Alternatives 

Crops for harvest are. grown on a relatively small acr~age on F&nches 
I 

in the area. Budgets explicitly stating the input-output re.latfon:s in the 

production of cro1ps for harvested forage andl t(emporary grazing sirrel pr<GJ:= 

sented in Appendix A, Tables 4.1 to 4.5.lO The budgets indicate t~e 

required establishment and annual inputs and expected annual production. 

Cropping enterprises may be divided into two groups: (1) hay prod~cing 

and (2) pasture producing. 

Native grass, Process P32 (Appendix A, Table 4.1) is the moatl impor

tant hay crop grown in the area. In some cases the native me~dow ~s 

fenced separately and is used as a meadow year after year. In other 

cases, the land that is mowed for hay is alternated. Usually rancrer~ 

mow only the amount of native hay that they anticipate will be ·recquiried 

for wintering their livestock and as a reserve for drought. The r is 

10aesource improvement budgets may also be viewed as crop alter
natives in that they produce forage. 



usually mowed in July and many ranchers graze the aftermath during the 

winter. . Studies conduct~d by scientists of the Oklahoma State University 

Agronomy Department on eastern prairie grasses indicate that they are 

rather insensitive to fertilizer treatments.11 Thus, the only variable 

annual expenses are those incurred in harvesting the hay. 

Alfalfa, Process P33, i s a l so considered as a hay producing alterna

tive for the study area. Alfalfa is grown on botto~land soi l s on some 

ranches in the area, but land in the area on which alfalfa can be pro

duced is quite limited. Re quirements for estab l ishing alfalfa are 

presented in Appendix A, Table 4.2, and annual per-acre cos t s f or ma i n

taining the stand .and haying and expected yields are presented in 

Appendix A, Table 4.3. 

Inputs and expected production for winter oats-vetch pasture and 

sudan pasture are presented in Appendix A, Tables 4.4 and 4.5. The oat s

vetch alternative is representative of small grain winter pastures ·and 

sudan is considered as a temporary summer pasture . 

Integration of Crop and Lives t ock Enterprises 

The small grain and sudan grazing enterprises were incorporated as 

an integral part of t he livestock alternativ.es requiring the'se types of 

grazing in the problem matrix. Other cropping alternatives wer e intro

duced as separate enterprises. For the livestock enterprises requiring 

sudan or small grain grazing, the resources required for the produc t ion 

· of these crop enterprises were added to the resources directly re~uir ed 

by the livestock process . Production and resource requirements for the 

11 Harlan, PP• 84-85. 

; 
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temporary pasture producing processes were budgeted on a per acre basis, 

and these were converted to a per animal basis when incorporated into 

the livestock enterprise. Livestock enterprises to which costs and re

source requirements of oats-vetch grazing were added are the cow-calf 

Process P4 and the buy-sell Process P11 • Costs of sudan production were 

added to the buy-sell Process, P13• 

Alfalfa, native meadow, and the range improvement processes were 

incorporated as separate enterprises. Production for these enterprises 

is given as AUM's of pasture and tons of hay produced. 

Resource Buying, Renting, Hiring and Borrowing Activities 

To determine the profitability of hir ing labor to supplement family 

and operator labor, labor hiring activities, P34-P37,were incorporated 

into the problem matrix. The year was divided into four time periods, 

each three months in length, with months requiring a specific type of 

labor grouped together. 

The profitability of buying native or alfalfa hay was also deter

mined. Process P38 represents the native hay buying alternative and 

Process P39 represents the alfalfa hay buying alternative. 

The c,pital borrowing activities, Processes P40 and P41 , allow the 

individual to borrow capital. The cost of borrowing capital is 

assumed to regulate the quantity borrowed. Capital used for a period 

of longer than one year such as for purchasing brood cows and bulls, 

spraying brush, sprigging bermuda and other similar activities is 

referred to here as long-term capital. Capital used for less than one 

year such as for the purchase of steers, buying of feed, hiring of 

labor, etc., is referred to as operating capital. 
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Normally, capital can be borrowed for long-term projects at al lower 

rate of interest than can capital used for the purchase 

other short-term uses. For purposes of this study, the 

between the two rates is assumed to be three percent. 

of steers or 

I 

differentirl 
I 

I 

Thus, if a ra:ite 

of six percent was assumed for short-term loans, then the rate for 1short-
1 . 

I 

term loans was assumed to be nine percent. These two rates, ~ix Pfrcent 

and nine percent are used as external rates. 

Process P43 is a land"'.'buy alternative. This alter1oative ws.s fntro-

i 
duced after the optim~im ranch program was determined for the e:tze r;f 

ranch assumed to be owned. Optimum programs were determinied at v1.fious 
! 

interest rates with and without the land buy option and with the 1$!.nd 
I 

buying activity at two lev~ls, 640 and 1,280 acres. 

Process P4e is included to allow any ,cropland to be trsini$fillll1.'rfid. t.o . 

idle land. Once the transfer is made, the land can be reseeded to!native 

or sprigged to bermuda grass. Thus, cropland does not remain in ct·cps 

in the optimurii progra.~ if 'it is more profitable ta convert it to 

permanent grasses. 



CHAPTER III 

OPTIMUM ENTERPRISE COMBINATIONS IN A STATIC FRAMEWORK 

The Static Model 

Static economics is concerned with decision making in a timeless, 

changeless state in which knowledge is perf~ct. Inputs are a.SSUl!lif.te<!l\ t<OI 

be required and returns to be forthcoming instantaneously. The as$timp-

tion is made that managers wish to employ resources in such .a ma.nner 
. l 

that some quantity, such as profit, is maximized. To maximize pr.~fits, 

limited quantities of resources must be allocated among competing 

production alternatives in such a manner that no reallocation tan r~~ult 

in an increase in net income. 

In this chapter, profit maximization in a static framework is con~ 

sidered. Optimum ranch organization is determined, using linear pro

gramming procedures, for alternative resource situations. The linear 

programming model provides for the maximization (or minimization) kf a 

selected criterion (profits) subject to a set of restrictions. 2 The 

profit equation to be maximized is of the general form: 

n 
z = z 

j=l 
(4.1) 

1Profits as used in this study are returns to owned factors. ! 

2The additional special postulates of linear programming~:.u.n$arity, 
divisibility, additivity, and finiteness are discussed in Chapter 1. 

I 
I 
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where cj's are the net costs per unit of input or net returns per nit 

of output, the xj's are the activities or processes, and n is the fum
ber of activities considered. The profit equation is maximized sutject 

to a set of restrictions, 

(non-identity) (4.2) 

( 4. 3) 

I 

I 
i 
i 
I 
! 

where aij is the quantity of the ith resource required in the prodic· 
I 
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tion of one unit of the jth process. The bi's are the resource re*tric• 
I 
I 

tions or requirements, with m being the number of restrictions. Tte 
equation, 4.2, is a non-identity, indicating that the quantity of tny 

given resource used cannot exceed but can be equal to or less thanlthe 

restriction, bi,3 Equation 4,3 stipulates that no product can be troduced 

I 
I 

at a negative level, 
i 

The resource or requirement equations which make up the progr~mming 

model are as follows: 
I 

• • I t 
I 

and the criterion equation to be maximized is: 

3The programming model provides a means whereby it is possibl~ for 
resource levels to be increased through (1) resource hiring and buying 
activities, (2) transfer activities, and (3) the effect of the profuc
tion of intermediate product activities. If 

n 
.i aijxj < b1, some of the resource is un sed. 
J=l 
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The matrix of input-output coefficients (A) and the "net return and 

cost matrix" (C) for the static analysis are given in Appendix c, Table 1. 

Alternative Models 

The linear programming model can be modified in four ways: (1) 

the resource restrictions (b values) can be altered, (2) admissible pro

duction activities or processes (x's) can be increased or decreased, 

(3) the returns per unit (cj's) can be altered by changing prices (or 

costs), and (4) any requirement or production coefficient (a' s ) can 

be varied. To determine the effect of a given change in any b value, 

any x value, any Cj value or any a value on the optimum enterprise combi

nation, profits, or production, all other data must remain unchanged. 

Resource Restraints. Linear programming requires that two types of 

resource information be explicitly stated: (1) the resource requirement 

of each alternative activity or process considered (the aij values) and 

(2) the initial quantity of each of the resources which may become 

limiting (the bi value,), The re,ource requirement, of each of the 

admi11ible alternative, con1idered are explicitly 1tipulated in the proce11 

budget,, 

The typical reaource 1ituation, hereafter referred to as the ba1ic 

re1ource 1ituation, and other 1et1 of re1ource 1ituation1 a1sumed, for 

which optimum program, were determined, are preaented in Tabl IX, Land 

acreage and composition for Resource Situation I, the basic resource 

situation, is based on census data relating to ranches of 3,000 or more 

acres in the study area, Labor restrictions are based on the assumption 

that operator and unpaid family labor is equivalent to that of two 
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TABLE IX 

ASSUMED RESOURCE SITUATIONS ("B" MATRICES), 
NORTHEASTERN OKLAHOMA BEEF CATTLE RANCHES 

Resource Resource Situation 
Description Unit I Ii III IV V' VI 

Land: 
Idle Bottomland Acre 100 100 100 100 100 100 
Idle Upland Acre 300 300 300 300 300 300 
Cropland Acre 200 200 0 400 209 200 
Brush land Acre 1,080 1,080 1,080 1,080 () 2,160 

! 

ACP Cost Sharing: 
Brush Spraying Dollars 1,200 1,200 1,200 1,200 1,200 1,200 
Bermuda Establish-
ment Dollars 5,.000 5,000 5,000 5,000 5,009 5,000 

Total for All Uses Dollars 10,000 10,000 10,000 10,000 10,000 10,000 
' 

Labor: 
Dec.-Feb. Hour 960 960 960 960 960 960 
Mar.-May Hour 1,120 1,120 1,120 1,120 1., 120 .1, 120 
June•Aug. Hour 1,200 1,200 1.,200 1,200 1,200 1,200 
Sept.-Nov. Hour 1,040 ·l,04o 1,040 1,040 1,040 1,040 

. Capital: 
.Long-Term Dollars 0 0 0 0 b 0 
Operating Dollars 0 0 0 0 0 0 

Native or Bermuda 
8, ,388 Grazing AUM 8,388 8,388 8,388 8,388 8, ,388 

Hay: 
Prairie or Bermuda Ton 0 0 0 0 0 0 
Alfalfa Ton 0 0 0 0 0 0 

I 

Native Meadow Land Acre 320 a .320 .320 320 320 

•aestricted only by the total acreage o! rangeland available. 
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full-time laborers. ACP cost share funds are restricted to the amount 

to which payments to any one rancher are currently limited by ACP regula

tions. Hay, comprised of alfalfa and native or bermuda, may be produced 

or purchased. Capital for the purchase of livestock, for range improve

ments, and annual operating expenses is assumed to be available up to 

the amount at which its marginal value productivity equals the~ priori 

determined rate. Thus , the MVP of capital and the level of the pre

determined rate simultaneously de termine the amount of capital used . All 

land inclu:ied in the initial resource situation i s assumed to be owned, 

and, as net returns are computed to owned factors, its returns are not 

computed separately. 

In each of t he other Resource Situations, II through VI, the value 

of a single restraint (b value) i s altered as follows: (1) the restric

tion of 320 acr es of native grass suitable for meadow was removed 

(Situation II), (2) cropland acreage reduced to zero (Situation III), 

(3) cropland acreage increased to 400 acres (Situation IV), (4) brush

land acreage reduced to zero (Situation V), and (5) brushland increased 

to 2,160 acres (Situation VI). 

The effect of each of the changes on the optimum can readily be 

determined by comparing the optimum for any other set of restraints 

with that of Resource Situation 1. 

Admissible Alternatives. The optimum program can be determined from 

any finite number of processes or alternatives (x's). However, if the 

effect on the optimum, profits, or production, of adding or dr opping a 

given alternative from consideration is to be determined, all other al

ternatives must remain unchanged. A new activity, such as resource buying 
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or hiring, can be included by simply adding to the program matrix a new 

column with the appropriate requirement and production coefficients; 

likewise, an activity can be dropped from consideration by removing all 

elements of the appropriate column from the matrix. Optimum programs 

for Resource Situation I were determined when: (1) a land buy activity 

was added, 4 (2) Process P33, an alfalfa hay producing alternative for 

which soil on many ranches is not suitable, was dropped, (3) Process Pio, 

a steer enterprise not presently found in the study area, was eliminated, 

(4) all steer enterprises were eliminated to determine the optimum enter-

prise combination for ranchers who prefer to have a cow-calf operation, 

(5) Process P1, the fall calving cow-calf alternative mos t commonly 

found in the area, Process P5, the spring cow-calf alternat ive moat comm.on 

to the area, and P9, the steer alternative most counnonly found in the area, 

were the only livestock alternatives considered, (6) Processes P1 and P9 

were the only livestock alternatives considered, and (7) Process P9 was 

the only livestock alternative considered. 

Price Changes. The optimum program can be determined giv n any set 

of prices for products or coats of resources. A price change will r sult 

in a change in returns (cj'a) to owned factors for the production activi• 

tiet affected, and a coat5 change will similarly affect the returns to 

owned factors for resources used. The effect of two types of pric 

changes were explored in this study, namely, the effect of ch nging the 

4Atl land available for purchase was assumed to be native grass• 
land for grazing purposes. 

5costs are viewed as negative returns in linear prograunning analyses. 



desired marginal rate of return on capital (by manipulation of the cj 

value of capital) and the effect of cattle price changes. 

Capital Rate Changes. As discussed in Chapter I, the quantity of 

capital used is determined by the marginal rate of return required, and 

by varying this rate, the quantity of capital which will be employed 

also varies. Optimum programs were computed for each set of resource 

restrictions and for each set of production processes considered with 

the required marginal rate of capital6 set at the following seven 

levels: (1) 49 and 46 percent, (2) 39 and 36 percent, (3) 29 and 26 

percent, (4) 24 and 21 percent, (5) 19 and 16 percent, (6) 14 and 11 

percent, and (7) nine and six percent; the first rate in each case being 

for short-term or operating capital and the latter rate being for long• 

term capital. 7 

Cattle Price Changes. The effect of change, in the price of cattle 

on the optimum were also determined. A reduction in the price of cattle, 

assuming all other price& remain unchanged, results in a reduction in 

the per unit return to owned factors (cj), and, conversely, an increase 

in the price of cattle results in an increase in these returns. Optimum 

ranch organizations were computed assuming livestock prices (a) 25 per

cent below long-term projected prices, (b) 25 percent above long-term 

projected prices, and (c) 50 percent above long-term projected prices . 

6These rates are hereafter referred to as "capital rates". 

7The rates for the two types of capital differ as ranchers and other 
qualified personnel familiar with ranching operations indicate that a 
differential of about three percent exists in the rate ranchers pay for 
capital used to buy breeding livestock, land, and for making land improve
ments, and the rate they pay for capital used for purchasing steers and 
for annual operations. 
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Static Programming Results 

The most profitable enterprise combinations were determined for each 

of the six resource situations at each capital rate.8 These optimum 

ranch plans provide: (1) a comparison of net income for each resource 

situation at each capital level, (2) a comparison of the effect of 

changes in the amounts and combinations of various resources on the 

optimum enterprise combinations and the resulting effect on net income, 

and (3) as a basis for determining the effect of restrict ing capital 

at various levels, through manipulation of the capital rate, on the 

optimum enterprise combinations. 

Optimum Enterprise Combinations for Various Resource Situations 

Tables X through XY present the optimum enterprise combinations for 

each of the six resource situations and with capital rates at the seven 

selected levels. Also presented are the long-term and short•term capital 

requirements for the optimum plan. Return are computed for each opt i mum 

with (l) the charge included for capital equal to the selected c pital 

rate of level of marginal returns desired and under the assumption th t 

all capital would be used for the full year, (Z), (2) the charge included 

for capital equal to the external interest rate (six percent for long-

term and nine percent for short-term loans) and under the assumption 

that all capital would be used for the full year, (Z*), (3) the charge 

included for capital equal to the selected capital rate or level of 

8The computer operating procedure used is that developed by o. R. 
Perry and J. S. Bonner, "Linear Programming Code for the Augmented 650, 11 

650 Program Library File Number 10.1.006. 
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marginal returns desired and with the charge made for only the period 

during which the capital would actually be used, (Z**), and (4) the 

charge included for capital equal to the external interest rate and with 

the charge made for only the period during which the capital would be 

employed (Z***). 

Resource Situation I 

Table X presents the optimum combination of enterpr i ses for Resource 
< 

Situation I at ea~h capital rate. For this resource situation, as for 

all others considered, no enterprise or combination of enterprises will 

yield a return equal to that of the highest capital rate considered, 49 -

46 percent; thus, all owned resources remain idle at this l evel. 

When the capital rate is at the 39 • 36 percent level, t he optimum 

ranch organization is comprised of 651 cows (Process P2) and 128 acres of 

alfalfa-brome hay; labor is hired during three of the four periods and 

$136,000 capital 11 required, The optimum for the 29 • 26 percent capital 

rate is the 1ame a1 that for the 39 • 36 percent rate, 

When the capital rate 11 24 • 21 percent, 686 cow1 (Proce11 P2) and 

74 steers (Process 111 ) comprise the optimum livestock 1ystem, Al so in• 

cluded in the optimum are 400 acres ·of re1eeded native graas, 27 acr s 

of native meadow, 135 acres of alfalfa-brome hay and labor is agai n 

hired during three periods and the amount of capital required i $157,000, 

At the 19 • 16 percent rate, the optimum livestock system is com• 

prised of 688 cows (Process P2) and 74 steers (Process P11), The acreage 

of reseeded native grass is 390 acres, 10 less than at the preceding rate, 

and 10 acres of bermuda grass (Process P26) and 135 acres of alfalfa•brome 



TABLE X 

OPTIM!li ENTERPRISE CCJ,IBINATIONS AND "RETURNS, INITIAL RESOURCE 
RESTRICTIONS, SITUATION I, WITH SELECTED 

Operating Capital 

Long-Term Capital 

Activity 

Cow-Calf ( P2) 

Cow-Calf ( P5) 

Steer (P10 ) 

.Steer (P11 ) 

Ra1eed Native (P14) 

·Re1eed Native (P15) 

Spray ·Brush (P18) 

Spray Bru1h (P19) 

Bermuda (P24) 

Bermuda ( P26) 

Native Meadow (P32) 

Alfalfa•Brome (P33) 

Dec,•Pab, Labor (P34) 

Mer,•May Labor (P35 ) 

Juna•Aug, Labor (P36) 

Sapt,•NOV, Labor (P37) 

L, T, Capital (P4o) 

Opr, Capital (P41) 

Z (Return,•) 

Z* 

Z** 

Z*** 

MARGINAL RETURNS TO CAPITAL 

. 9 

.46 

Each 0 

Each 0 

Each 0 

Each 0 

Acre 0 

Acre 0 

Acre 0 

Acre 0 

Acre 0 

Acra O 

Acre 0 

Acre O 

Hour O 

Hour 0 

Hour · O 

Hour O 

Re uired Mar inal Returns to Ca ital 
.39 .29 ,24 .19 ,14 

,36 

651 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

128 

511 

0 

22 

503 

.26 

651 

0 

0 

0 

0 

0 

0 -

0 

0 

0 

0 

128 

511 

0 

22 

503 

.21 

686 

0 

0 

74 

300 

100 

0 

0 

0 

0 

27 

135 

620 

0 

182 

802 

.16 

688 

0 

0 

0 

0 

0 

" 10 ... 

0 

l35 

624 

0 

, 11 

561 

132 

0 

102 

300 

85 

171 

0 

0 

15 

0 

110 

635 

0 

37 

665 

.09 

.06 

0 

829 

106 

137 

0 

171 

909 

163 

100 

320 

107 

1,332 

458 

3,165 

1,047 

O 127;942 127,942 137,684 138,186 139,825 126,782 

0 8,227 8,227 19,222 19',289 23,849 140,342 

O 5,811 19,428 27,o86 35,657 42,755 52,568 

O 46,663 ·46,663 50,622 51,405 50,940 52,568 

O 7,467 2l,o84 29,011 37,539 44,003 54,166 

o 47,045 47,045 51,344 52,296 51,742 54,166 

z (Quantity :maxlmized) • Returns to owned factors with interest rate• MVP; 
interast charged, for full year, 

Z* • Return• with intaraat rate• .06 and ,09; intera1t charged for full year, 
Z** • Return• with intereat rate• MVP; intere1t charged for time capital used, 
Z*** • Return• with intereat rate • ,06 and ,09; interest charged ·for time 

capital ueed, 

aReturn1 to owned factora including. land, family and operator labor, and 
management, 
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hay is included in the optimum. Labor is hired dur i ng three periods and 

the amount of capital required is only $500 greater than for the preceding 

rate. 

With the capital rate at 14 - 11 percent, 561 cows of Process P2, 

132 cows of Process P5, 102 steers (Process P11), 385 acres of reseeded 

native grass , 171 acres of sprayed brushland, 15 acres of bermuda, and 

110 acres of alfalfa compr ise t he optimum system. Labor is again hired 

during three periods and $163, 000 capital is required . 

At the lowest capital rate considered, 9 - 6 percent, components of 

the optimum are 544 cows (Process P2), 829 steers (Process P10 ), 106 

steers (Process P11), 137 acres of reseeded native grass, 1,080 acres of 

sprayed brushland, 263 acres of bermuda grass, 320 acres of native 

meadow and 107 acres of alfalfa-brome hay . Labor is hired during all 

four periods and $267,000 capital is required . 

The amount of capital used increases from $136,000 at the highest 

capital rate (39 - 36 percent) to $267,000 at the lowest rate (9 - 6 

percent), while net returns to owned factors, with a charge of 6 per

cent for long-term and 9 percent for short-term made for capi tal , in

creased from $46, 663 at the highest capital rate to $52,568. Thus, the 

increased $131,000 capital required by the optimum at the 9 - 6 percent 

capital rate resul ts in an increase in net returns of less than $6,000, 

an increase in returns of less than 4.6 percent per dollar of additional 

capital used. When considering capital limitations and discounting by 

ranchers, this then may explain the prevalence of cow-calf systems in 

the area. 
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At the higher capital rates, the optimum livestock program is com

prised of cows alone, but at lower rates , steers also are included. 

Thus, with a given acreage, cows are more profitable than steers when 

the capital rate is high, but at lower rates with more capital available 

with a given acreage, steers become relatively more profitable. 

Reseeding native grass on abandoned cropland is included in the 

optimum when the capital rate is 24 - 21 percent. Thus, the return 

from reseeding such land to native grass must necessarily exceed 24 per

cent for short-term and 21 percent for long-term capital. Similarly, the 

inclusion of spraying brushland with ACP cost sharing at the 14 - 11 per

cent rate, and spraying brush without ACP assistance at the 9 - 6 percent 

rate, indicates the rate of return from brush control exceeds 14 and 11 

percent for short-term and long-term capital respectively with ACP coat 

sharing and 9 and 6 percent without ACP assistance. A limited acreage of 

bermuda grass is included at the 19 - 16 percent rate, but the rate must 

be lowered to the 9 • 6 percent rate and steers be included in the opti

mum before all bermuda for which ACP assistance is available is included 

in the optimum. 

Resource Situation II 

Table XI presents the optimum combination of enterprises for Re

source Situation II, which differs from Resource Situation I in that 

the acreage of native meadow is restricted only by the total acreage of 

native grass available. The optimum does not differ from that of Situ

ation I except when the capital rate is at the lowest level, 9 - 6 per

cent. At this level, the steer processes, P10, which utilizes prairie 



TABLE XI 

OPTIMUM ENTERPRISE COMBIHATIONS, RESOIL."l.CE SITUATION II, 
WITH SELECTED MA:WINAL RETURllS TO CAPITAL 

Operating Capital 

Long-Term Capital 

Activiq 

Cow-:-Calf (P2 ) 

Cow-Calf (P5) 

Steer ( P10) 

Steer ( P11 ) 

Reseed Uat-ive ( P14) 

aeseed Native (P15 ) 

Spray Brush (P13) 

Spray Brush (r19) 

l;iermuda ( P26) 

Native Meadow (r32 ) 

Alfalfa7Brome (P33) 

Dec,·Feb, Labor (P34) 

Nar, ·May J;.abor ( P35) 

June-Aug, Labor (P36) 

Sept,-~ov. Labor (P37 ) 

L, T, Capital (P40) 

Opr, Capital (r41 ) 

z 

Z* 

Z*** 

]all 
Each 

Each 

Each 

Each 

Acre 

Acre 

Acre 

Acre 

Acre 

Acre 

Acre 

!:lour 

Hour 

Hour 

Hour 

$ 

.49 

.46 

0 

0 

0 

0 

0 

0 

0 

0 

0 

(.) 

0 

0 

0 

0 

0 

Reguired Marginal iteturns to Capital (¢) 
• 39 • 29 , 24 , 19 . 14 

,36 .26 ,21 .i6 ,11 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

128 128 

511 511 

0 Q 

22 . ,22 

503 503 

686 

0 

0 

74 

300 

100 

0 

0 

0 

27 

135 

620 

0 

182 

802 

688 

0 

0 

74 

300 

90 

0 

0 

10 

0 

135 

624 

0 

164 

805 

132 

0 

102 

300 

85 

171 

0 

.15 

0 

110 

635 

0 

3"( 

665 

O 127,91f2 127,94,2 137,684 138,186 139,825 

.09 

.06 

0 

0 

2,483 

227 

300 

0 

171 

100 

2,564 

0 

2,185 

1,014 

9,518 

1,088 

17,956 

O 8,227 8,227 19,222 19,289 23,849 378,624 

O 5,811 19,428 27,086 35,657 4-2,755 54.,112 

O 46,663 116,663 50,622 51,405 50,940 54,112 

o 7,467 21,084 29,011 37,539 44-,003 57,235 

CJ 47,0115 '47,045 51,344 52,296 51,742 57,235 

Z (Qua1\tity n:aaimized) = ieturr,s to owned f.acto.·s with interest ·rate = !HF; 
interest charged for full year, 

Z* = ;1eturmi with l.nterest rate =·.06 and ,09; interest charged for full year. 
Zl<·* = J:l.eturm, with intere.s·t rate "' ~NP; interest charged for l:ime capital used. 
z;i-ff = ReturILs with interest rate "' .c,6 and .09, interest: charged fol' time 

capital used. 
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hay and P11 , which utilizes small grain pasture, make up the optimum 

livestock program. This program requires $123,500 more capital than 

the optimum program for the same capital rate with Resource Situation 

I. Net returns, however, are increased by only $1,544. 

Resource Situation III 

By assuming that no land can be planted to crops as in Resource 

Situation III, the possibil ity of growing alfalfa and small grain crops 
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is eliminated. Table XII presents optimum plans at each capital rate 

given this assumption. The spring calving cow-calf system, P5, replaces 

the alfalfa hay requiring cow-calf system, P2, as the only livestock 

alternative at the higher capital rates. At lower rates, a steer process, 

P10, is again included in the opt imum system, but P11, the steer enter

prise which requires cropland for small grain grazing is absent. 

Capital requirements are lower than for the optimum of Situat ion I, but 

the reduction in returns is proportionally greater. All range improve

ment alternatives become profitable at the same level as under Situation 

I. 

Resource Situation IV 

When cropland acreage is increased to 400 acres (Situation IV) the 

optimum combination of enterprises remains the same as for Resource 

Situation I at the capital rate of 29 - 26 percent and above (see Table 

XIII). At lower levels, a greater number of cows and also a greater num

ber of steers which utilize small grain grazing are included in the 

optimum. A fewer number of the prairie hay utilizing steers are included 

in the optimum as more native hay is required for the greater number of 
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. TABLE XII 

OPTIMUM ENTERPRISE C~lBINATIONS, RESOURCE SITUATION III, 
WITH SELECTED MARGINAL RETURNS TO CAPITAL 

Re uired Mar inal Returns to Ca ital 
Operating Capital ,49 .39 ,29 ,2 ,19 , l .09 
~2DS·Term CaEital ,46 .~6 ,26 ,21 .16 . , ll ,06 

ActivitX .Y!!!S 
Cow-Calf (P5) Each 0 623 623 661 66l 620 521 

Steer (P10) Each 0 0 0 0 ,0 237 849 

Reseed Native (Pl4).' Acre 0 0 0 300 300 100 137 

Reseed Native (P15) Acre 0 0 0 100 100 0 O· 

Spray Brush (P18) Acre· 0 0 0 0 0 171 171 

Spray Brush (P19) Acre 0 ,0 0 o· 0 0 909 

Bermuda (P24) Acre 0 0 0 0 0 0 163 

Bermuda (P26) Acre 0 0 0 0 0 100 100 

Native Meadow (P32) Acre 0 21. 21 22 22 6 320 

Dec,•Feb, Labor (P34) .Hour 0 391 391 473 473 - 677 1,215 

Mar.-Hay Labor (P35) l{o.ur 0 300 300 '386 386 531 870 

June-Aug, Labor (P36) Hour 0 0 0 0 b 0 2,432 

L, T, Capital (P40) $ o· .1.19,616 119,616 129,772 129,772 122,840 119,900 

Opr, CapUal (P41) $ 0 11,781 l,1, 781 12,685 12,685 44,775 130,668 

z $ 0 2,956 16,097 22,930 30,052 38,169 47,487 

Z* $ O· 42,376 42,376 44,298 44,298 46,549 47,487 

Z** $ 0 5,216 17,776 24,416 31,229 39,275 48,723 

Z*** $ 0 42,897 42,897 44,856 44,856 47,260 48,723 

Z (Quantity maxi~ized) = Returns to owned factors with interest rate.= MVP; 
interest charged for fu,11 year, 

Z* = Returns with interest rate= ,06 and ,09; interest charged for full year. 
Z** = Returns with interest tate = MVP; interest charged for time capital used, 
Z*** = Returns with interest rate = ,06 and ,09; interes·t charged for time 

capital used, 
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'E~ XIII 

OPTIMUM ENTERPRISE COMBINATIONS, RESOURCE SITUATION. IV, 
WITH SELECTED MA.~GINAL RETURNS TO CAPITAL 

Re uired Mar inal Returns to Ca ital 
.operating Capital • 9 .39 .29 ,24 , 19 ,14 .09 

Long-Term Capital .46 ,36 ,26 ,21 .16 ,11 ,06 

Activit:i:: .!!!!.!! 
Cow-ca if ( P2) Each 0 651 651 . 671 679 685 553 

Cow-Calf (P5) Each ·o 0 0 0 0 6 0 

Steer (P10) Each 0 0 ' O 0 0 0 755 

Steer (.Pu) . Each 0 0 0 3:)4 3:)3 3:)2 331 

Reseed Native (P14) Acre 0 0 0 3:)0 3:)0 3:)0 137 

B.11Hd Native (P15) Acre 0 0 0 100 6o 60 0 

Spray Bru1h (P18) Acre 0 0 0 0 0 171 171 

Spray Br.u1h (P19) Acre 0 0 0 0 0 0 909 

Bermuda (P24) Acre 0 0 0 0 0 0 163 

Bermuda (P26) Acre 0 0 0 0 40 4o 100 

Native Meadow (P:32) Acre 0 0 0 ll:2 0 0 320 

_Alfalfa-Brome ( , 33) Acre 0. 128 128 132 134 135 109 

Dec,•Feb, Labor (P34) Hour 0 511 511 679 696 . 721 1,350 

Mar,•May Labor (P35) Hour 0 0 0 0 0 0 532 

June-Aug, Labor (P.36) Hour 0 22 22 450 374 387 3,151 

Sept,•Nov, Labor (P37) Hour 0 503 . 503 l,44o 1,453 1,467 1,682 

L, T, Capital (P40) $ 0 127,942 127,942 134,734 136,670 14o,310 128,548 

Opr, Capital ( P41) $ 0 8,227 8,227 51,034 50,881 51,141 161,263 

z $ 0 5,811 19,428 27,252 37, 4o3 46,971 57,282 

Z* $ 0 46,663 46,663 55,118 56,158 56,543 57,282 

Z** $ 0 7,467 21,o84 31, 3:)0 40,566 49,325 59,627 

Z*** $ 0 47,045 47,045 56, 6.36 57,656 58,057 59,627 

Z (Quantity maximized) = Returns to owned factors with interest rate= MVP; 
interest charged for full year, 

Z* = Returns with interest rate= ,06 and ,09; interest charged for full year, 
Z** = Returns with interest rate= MVP; interest charged for time capital used, 
Z*** = Returns with interest rate = ,06 and ,09; interest charged for time 

capital used. 
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steers which utilize small grain grazing. The amount of capital required 

for this optimum is $290,000 with the capital cost level at 9 - 6 percent . 

This is $23,000 more than the amount required for the optimum of Situa

tion I at the corresponding capital rate . Returns to owned fectors for 

Situation IV exceed those of Situation I at the 9 - 6 percent capital 

rate by $4,714. 

Resource Situation V 

When brushl and suitable for spraying is eliminated (Resource Situe

tion V) the optimum ent erpr i se combination is the same as that of Situa

tion I at capital rates above the 14 - 11 percent rate (Table XIV). 

However , at the 14 - 11 percent rate the number of cows is reduced to 

compensate for the loss of AUM's of range land. 

Livestock alternatives making up the optimum combination are the same 

as those for Resource Situation I, but are at different r1lative levels. 

The reduction in native range forces a greater decrease in the number 

of cows than in either of the two steer enterprises. Reseeding native 

grasses and sprigging bermuda grass become profitable at the same capital 

rate as in Situat i on I. Total capital required at the 9 - 6 percent rate 

is $2,38,000, a reduction of $29,000 from that needed for the optimum of 

the same rate of Situat ion I. Returns to owned factors at the 9 - 6 

percent rate for Situation V are $1,165 less than those of the optimum 

of Resource Situation I. 

Resource Situation VI 

The effect of an increase in the acreage of brushland suitable for 

spraying on the optimum combination of enterprises at each capital rate 



TABLE XIV 

OPTIMUM ENTERPRISE COMBINATIONS, RESOURCE SITUATION V, 
WITH SELECTED MAitGINAL RETURNS TO CAPITAL 

Operating Capital 

Long-Term Capital 

Activity 

Cow·C.alf (P2) 

Cow-calf (P5) 

Steer (P10) 

. Steer. ( P11 ) 

Reseed Native (P14) 

Reseed Native (P15) 

Bermuda ( P24) 

Bermuda ( J.>26) 

Native Meadow ( P32 ) 

Alfalfa-Brome (P33) 

Dec.-Feb, Labor (P34) 

Mar. -Hay Labor ( P35 ) 

June-Aug, Labor (P36) 

Sept,-Nov, Labor (P37) 

L, T, Capital (P40) 

Opr, Capital (P41) 

z 

Z* 

Z** 

Z*** 

.!!ail 
Each 

Each 

Each 

Each 

Acre 

Acre 

Acre 

Acre 

Acre 

Acre 

Hour 

Hour 

Hour 

Hour 

,49 
,46 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Re uired Mar inal Returns to Ca ital 
.39 .29 ,2 .19 ,14 

,36 

0 

0 

0 

0 

0 

0 

0 

0 

128 

511 

0 

22 

503 

.26 

651 

0 

0 

0 

0 

0 

0 

0 

0 

128 

511 

0 

22 

503 

,21 

686 

0 

0 

74 

300 

100 

0 

0 

27 

135 

620 

0 

182 

802 

,16 

688 

0 

0 

74 

300 

90 

0 

10 

0 

135 

624 

0 

164 

805 

,11 

534 

146 

0 

108 

300 

84 

0 

16 

0 

105 

607 

0 

0 

627 

.09 

.06. 

0 

824 

122 

137 

0 

163 

100 

~o 

92 

1,162 

3,022 

916 

o 127,942 127,942 137,684 138,186 136,027 98,114 

0 8,227 8,227· 19,222 19,289 24,666 139,482 

o 5,811 19,428 27,o86 35,657 42,317 51,403 

O '46,663 46,663 50,622 51,405 50,351 51,403 

o 7,467 2:1;,084 29,011 37,539 43,585 52,91J.4 

O 47,045_ 47,045 51,344 52,250 51,166 52,944 

Z (Quantity maximized)= Returns to owned f~ctors with interest rate= MVP; 
interest charged for full year, 

Z* = Returns with interest rate = ,06 and ,09; interest charged for full year, 
Z** = Returns with interest rate= MVP; interest charged for 'time capital used,· 
Z*** = Returns with inter-est rate = .06 and ,09; interest charged for time 

capital ·used. 
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was also determined (see Table XV). As brush control was not profitable 

at capital rates above 14 - 11 percent, the optima are the same for all 

higher rates for Resource Situations I and VI. ACP cost sharing limits 

acreage which could profitably be sprayed at 14 - 11 percent to 171 

acres, but when the capital rate is 9 - 6 percent, sprayirig wi thout ACP 

cost sharing is profitable for a ll available brushland. At this rate, 

the number of cows (Process P2) in the optimum combination is greater 

than for higher rates, and the acreage of alfalfa required to produce the 

hay for these cows also increases over that in the optimum for Situation 

I. This increase in alfalfa acreage reduces the acreage of cropland 

available for small grain grazing and therefore the number of small grain 

grazing steers in the optimum. Total capital requirements for the opt i mum 

at the 9 - 6 percent level is approximately $297,000 or $30,000 above that 

required for the optimum of the corresponding rate of Situation I; re turns 

to owned factors are $1,084 greater than for Resource Situati on I. 

Optimum Enterprise Combinations with Given 
Resource and Matrix Modifications 

Land Buy Alternative Considered. An alternative to impr ovi ng exist-

ing grassland is that of purchasing additional grassland. Optimum 

enterprise combinations and the profitab ility of land purchase were de-

termined under the assumption that the quant ity of range land available 

for purchase was limited to (1) 640 and (2) 1,280 acres, given Resource 

Situation I (see Tables XVI and XVII). Land buying was found t o be un-

profitable when the capital rate was as high or higher than the 14 - 11 

percent level, and the optimum lives tock program is the same as for 
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TABLE X!J 

OPTiliUM ENTERPRISE COMBINATIONS, RESOURCE SITUATION VI, 
WITH SELECTED MARGINAL RETURNS TO CAPITAL 

Reguired Marsinal Returns to Capital !U 
Operating Capital· .49 ,39 ,29 .24 .19 , 14 .09 

Lons•Term Capital • 46 , 36 ,26 ,21 ,16 • li . .06 

Activit:z: ]!ill 

Cow-Calf (P2) Each 0 651 651 686 688 561 619 

Cow-Calf (P5) Each 0 0 0 0 0 1132 0 

Steer (Pio) Each 0 0 0 0 0 0 835 

Steer (Pll) Each 0 0 0 74 74 102 89 

Reseed Native (P14) Acre 0 0 0 300 300 300 137 

Reseed Native ( P15) Acre 0 0 0 100 90 85 0 

Spray Brush (P18) Acre 0 0 0 0 0 171 171, 

Spray Brush (P19) Acre 0 0 0 0 0 0 1,989 

Bermuda ( P24) Acre O· 0 0 0 0 0 163 

Bermuda ( P26) Acre 0 0 0 0 10 15 100 

Native Meadow. (P32) Acre 0 0 0 27 0 0 320 

Alfalfa-Brome ( P33) Acre 0 128 128 135 135 110 122 

Dec,-Feb. Labor (P34) Hour 0 511 511 620 624 635 1,501 

Mar,-May Labor (P35 ) Hour 0 0 0 0 0 0 554 

June-Aug. Labor (P36) Hour 0 22 22 182 164 37 3,307 

Sept,•Nov, Labor (P37) Hour 0 503 503 802 805 665 1,179 

L, T, Capital (P40) $ 0 127,942 127,942 137,684 138,186 139,825 156,64$ 

Opr, Capital (P41) $ 0 8,227 8,227 19,222 19,229 23,849 139,997 

z $ 0 5,811 19,428 27,086 35,657 42,755 53,652 

Z* $ 0 46,663 46,663 50,622 51,405 50,940 53,652 

Z** $ 0 7,467 .21,084 29,011 37,539 44,003 55,195 

Z*** $ 0 47,045 47,045 51,344 52,250 51,742 55,195 

z (Quantity maximized) = Returns to owned factors with interest rat~= MVP; 
interest charged for full year. 

Z* = Returns with interest rate = .06 and ,09; interest charged for full year. 
Z** = Returns with interest rate= MV~; interest charged for time capital used, 
Z*** = Returns with interest rate = ,06 a.nd ,09; interest charged for time 

capital used, 



TAllLE XVI 

OPTIMUM ENTERPRISE C<imINATIO~IS, RESOURCE SITUATION l, WITH LAND-BUY 
ALTElUlATIVE LIMITED TO 64Q ACRES, WITH 

Operating Capital 

Long•Term Capital 

Activity 

Cow-Calf (P2 ) 

Cow-Calf (P5) 

Sj:eer (P10) 

Steer (P11 ) 

Reseed Native (P14) 

Reseed Native (P15) 

Spray Brush (P18) 

Spray Brush (P19) 

Bermuda (P24) 

Bermuda ( P26) 

Native Meadow (P32) 

Alfalfa-Brome (P33} 

Dec,-Feb, Labor (P34) 

Mar.-May Labor (P35) 

June•Aug. Labor (P36) 

SELECTED MA:.1GINAL RETURNS TO CAPITAL 

Re uired Mar inal Returns to Ca ital 
, 49 , 39 , 29 , 2 , 19 , 14 ·P9 

.06 .46 · ,36 ,26 ,21 ,16 .11 

~. 

Each 0 

Each O 

Each 0 

Each O 

Acre 0 

Acre 0 

Acre 0 

Acre 0 

Acre 0 

Acre 0 

Acre 0 

Hour 0 

Hour 0 

Hour O 

651 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

128 

511 

0 

22 

. 651 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

128 

511 

0 

22 

686 

0 

0 

74 

300 

100 

0 

0 

0 

0 

27 

135 

620 

0 

688 

0 

0 

74 

300 

0 

0 

0 

10 

0 

135 

624 

0 

i 

132 i O 
' 

o 834 
! 

102 92 
300 137 

85 :o 
171 171 

o 9b9 

0 1~3 
' 

15 160 

O 320 

110 . 1~9 
i 

635 1,465 
I 

0 534 

37 3,277 

Sept,-Nov, Labor (P37) Hour 0 503 503 

182 

802 

164 

805 665 1,151 

L, T, capital (P40 ) $ 

Opr. Capital (P41) · $ 

Buy Range Land (P43) 

z 

Z* 

Z** 

Z*** 

Acre 

o .127,942 127,942 137,696 138,186 139,825 189,587 

0 

0 

8,227 

0 

8,227 19,222 19,289 23,849 140,219 

0 0 0 0 

o · 5,811 19,428 27,086 35,657 42,755 52,588 

o 46,663 46,663 50,622 51,4o5 50,940 52,588 

o 7,467 21,084 ·29,011 37,539 44,003 54,1Q6 

o 47,045 47,045 51,344 52,250 51,742 54,1Q6 

z (Quantity maximized) = a.eturns ·to owned factors with interest· rate = MVP; 
interest charged for full year, 

Z* = Returns ·with interest rate = .06 and ,09; interest charged for full year. 
Z** = Returns with interest rate = MVP; interest charged for time capital used. 
Z*** = Returns with interest rate = .06 and .09; interest charged for time 

capital used, 
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TABLE X-1/II 

OPTIMUM E?ITERPRISE COMBUlATIONS, RESOURCE SITUATION I; WITH LAND-BUY 
ALTERNATIVE LIMITED TO 11 280 ACRES, WITH 

Operating Capital 

Long-Term Capital 

Activity 

Cow-Calf ( P2 ) 

Cow-calf (P5) 

Steer (P10) 

Steer (P11 ) 

3.eseed Native {P14) 

Reseed Native. ( P15 ) 

Spray Brush {P18 ) 

Spray Brush {P19) 

Berlllllda ( P26) 

Native Meadow (P32) 

Alfalfa-Brome {P33) 

Dec.-Feb, Labor (P34) 

Mar. -Hay Labor ( P 35 ) 

June-Aug. Labor (P36) 

Sept.-Nov, Labor (P37) 

L, T, Capital (P40) 

Opr, Capital {P41 ) 

Buy Range Land (P43) 

z 

Z* 

Z** 

Z*** 

SELECTED MA;,wm.M. RETUl.UlS TO CAPITAL 

Re uired Mar inal Returns to Ca ital 
, 9 .39. ,29 ,2 .19 ,l ,09 

.06 ;46 ,36 .26 ,21 .16 ,11 

.!!!!:!! 
Each O 

Each O 

Each 0 

Each 0 

Acre 0 

Acre 0 

Acre 0 

Acre 0 

Acre 0 

Acre 0 

Acre 0 

Hour·. 0 

Hour 0 

Hour 6 

Hour 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

128 

511 

0 

22 

503 

651 

0 

0 

0 

0 

0 

0 

0 

0 

0 

128 

511 

0 

22 

503 

686 

0 

0 

74 

300 

100 

0 

0 

0 

27 

135 

620 

0 

182 

802 

688 

0 

0 

74 

300 

90 

0 

0 

10 

0 

135 

624 

0 

164 

805 

561 768 

132 {) 

O 529 

102. 45 

300 300 

85 o 

171 171 

O 909 

15 100 

O 320 

110 151 

635 1,410 

O 422 

37 2,340 

665 1,208 

$ 

$ 

o 127,942 127,942 137,696 138,186 139,825 271,293 

Acre 

$ 

$ 

$ 

$ 

0 

0 

0 

0 

0 

8,227 

0. 

5,811 

46,663 

8,227 19,222 19,289 23,849 92,529 

0 0 

19,428 · 27,086 

46,663 50,622 

0 0 

35,657 42,755 

51,405 50,940 

1,280 

54,328 

54, 3~8 

7,467 21,084 29,011 37,539 44,003 55,568 

o 47,045 47,045 51,344 · 52,250 51,742 55,568 

z {Quantity maximized) =· Returns to owned ·factors with interest rate= MVP; 
interest .charged for. full year, · 

Z* = Returns with inte:i;est rate = .06 and ,09; interest charged for full year, 
Z** = Returns with interest rate= MVP;.interest charged for time capital-i:i,sed, 
Z*** = Returns with interest rate = ,06 and ,09; interest charged for time 

capital used. 
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Resource Situation I without the land buying alternative. With the cost 

of capital at 9 - 6 percent, all available land can be profitably pur

chased. 

When land available for purchase is limited to 640 acres, the num

ber of cows in the optimum plan is greater than the number in t he opti

mum plan for Resource Situation I, and the number of steers remains 

virtually unchanged (see Table X and XVI). The greatest change in the 

steer program is a reduction of the number of small grain grazed steers 

due to the fact that some of the cropland used in the optimum for Re

source Situation I for the production of small grains is used for alfalfa 

production to meet the needs of the increased number of cows (Process P2)• 

Although capital requirements for the optimum when the land buy alterna

tive is included are $63,000 greater than without the land buy al terna

tive, returns to owned factors are increased by only $20. 

When range land which can be purchased is increased to two sections 

(1,280 acres), the number of cows in the optimum plan at the capital 

rate of 9 - 6 percent is greater than the number at higher rates (Table 

XVII)~ . However, as steers which are absent at the higher capital rates 

are found in the optimum enterprise combination, the effect of the lower 

capital rate on the relative scarcity of land and capital is the same as 

for Resource Situation I, but to a lesser degree. 

Capital requirements for the optimum plan are $364,000, an increase 

of $97,000 over that required for the optimum of Resource Situation I 

and $34,000 over that required for the optimum plan when the land buy 

activity was restricted to 640 acres. Returns to owned factors are 

$1,760 above those for Resource Situation I and $1,740 greater than 

returns when land buy was restricted to 640 acres. 
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Alfalfa Producing Alternative Omitted. As many ranches in the area 

have no cropland suitable for the production of alfalfa, optimum pro

grams were computed for each capital rate with the alfalfa production 

alternative (Process P33) omitted. The cow-calf process, P2 , which 

utilizes alfalfa hay was replaced in the optimum plan by the cow-calf 

process, P5, at the 39 - 36 percent capital rate (Table XVIII). Capital 

required for the optimum plan at the 39 - 36 percent rate is $132,000 

as compared to a requirement of $136,000 when alfalfa production was 

included as an alternative and at this level returns to owned factors 

with capital rate effects removed (Z*) are $4,287 lower than for the 

optimum when alfalfa production is included as an alternative. Process 

P11, the small grain grazing steer enterprise, is included in the optimum 

at the 29 - 26 percent rate. As alfalfa, which in other programs uses a 

part of the cropland, is not considered, cropland is diverted to the 

next most profitable alternative, the production of small grain grazing. 

The maximum number of steers for which small grain grazing is available 

when all cropland is used in this manner is 227. This maximum number 

appears in the optimum program for the 29 - 26 percent capital rate 

level and for all lower levels. The number of cows in the program for 

capital rates 29 - 26, 24 - 21, and 19 - 16 percent are determined by the 

amount of grazing available after requirements of the steers are met. The 

amount of grazing and therefore the number of cows is greater at the 24 

21 percent rate than at the 29 - 26 percent rate since reseeding native 

grasses is profitable at the lower rate. 

At the 9 - 6 percent capital rate, the optimum enterprise combination 

is similar to that for Resource Situation I with alfalfa considered, in 



TABLE XVIII 

OPTIMUM ENTERPRISE cmmINATIONS, RESOURCE SITUATION I, ALFALFA 
P;tODUCTION ( PROCESS ~i OMITTED AS AN ALTERNATIVE, 

WITH SELECTED } INAL RETURNS TO CAPITAL 

., 
Reguired Marginal -Returns to Caeital (il 

Operating Capital .49 ,39 .29' ,24 , 19 ,14. ,09 

Lon8·Term Caeital .46 ,26 ,26 .21 .16 , 11 .06 

Activit:z: .!!cl! . 

Cow-Calf ( P5 ) Each 0 623 609 647 647 627 529 

Steer (PlO) Each 0 0 0 0 0 1168 773 

Steer (Pll) Each 0 0 227 227 227 227 227 

.Reseed Native (P14) Acre 0 ,o 0 300 300 300 137 

::teseed Native (Pl5) Acre 0 0 0 100 100 0 0 

Spray Brush (P18 ) Acre 0 () 0 0 0 171 171 

Spray Brush. ( P 19) Acre 0 0 0 0 0 0 909 

Bermuda ( P24 ) Acre 0 0 0 0 0 0 163 

Bermuda ( P26) Acre 0 0 0 0 0 100 100 

Native Meadow (P32 ) Acre 0 21 104 105 105 13 320 

Dec,-Feb, Labor (P34) Hour 0 391 452 534 534 697 1,231 

Mar, -May Labor ( P35 ) Hour 0 300 391 476 476 614 952 

June-Aug, Labor (P36) Hour 0 0 0 0 0 0 2,407 

Sept.-Nov. Labor, (P37) Hour 0 0 0 5 5 92 392 

L, T, Capital (P40) $ 0 119,616 116,928 127,084 127,084 125,614 121,436 

Opr, Capi, tal ( P41) $ 0 11,781 42,073 42,980 42,980 66,268 151,425 

z $ 0 2,956 16,320 24.,831 33,335 41,983 52,522 

Z* $ 0 42,376 48,029 50,341 50,341 51,578 52,522 

Z** $ 0 5,216 20,344 28,258 36,048 44,191 54,540 

Zlf*l<· $ 0 . 42,897 49,368 51,626 51,626 52,997 54,540 

z (Quantity maximized)= Returns to owned factors with interest rate= MVP; 
interest charged for full year, 

Z* = Returns· with interest rate = .06 and ,09; interest charged for ·full year. 
Z** = Returns with .interest rate = MVP.; interest charged for. ti111e capltal us;,d, 
Z*** = Returns with interest rate= '.06 and ,09; interest charged for time 

capital used, 



that the number of cows is nearly the same but of a different system. 

The number of small grain grazing steers is greater when alfalfa is not 

considered but fewer other steers are included in the optimum. 
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Total capital required for the optimum enterprise combination for the 

9 - 6 percent rate is $273,000 or $6,000 more than for the optimum for 

Situation I with alfalfa included as an alternative. Returns to owned 

factors at this level are only $46 less than returns with alfalfa in

cluded as an alternative. 

Process !lQ Excluded~ Consideration. Optimum enterprise combi

nations were also determined for Resource Situation I at each capital 

rate with Process P10, an alternative rarely found in the area excluded 

from consideration (Table XIX). Process P10 is included in the optimum 

for Situation I at the 9 - 6 percent capital rate only, so no changes 

occur in the optima of higher levels. When P10 is excluded as an alter

native, a cow-calf system, P5, is included in the optimum at the 9 - 6 

percent capital rate. This cow-calf system is included in the optimum 

for the 14 - 11 percent level but not for the 9 - 6 percent when P10 is 

included as an alternative. When P10 is excluded, the optimum number 

of cows of Process P2 also is lower than the optimum number when Pio 

is included. 

Bermuda grass acreage included in the optimum at the 9 - 6 percent 

rate is also much lower and native grass acreage is higher when P10 is 

excluded. Thus, land is used less intensively when the cow-calf alter

native, P5, replaces the steer alternative, P10, in the optimum enter

prise combination. Capital required for the optimum at the 9 - 6 per

cent rate is $192,000; this is $75,000 less than that required by the 



TABLE XIX 

OPTIMUM ENTERPRISE COMBI!1ATIONS, RESOUltCE SITUATION I, P'.lOCESS P10 
OMITTED AS AN ALTERNATIVE,, WITH SELECTED 

Operating Capital 

Long-Term Capital 

Activity 

Cow-Calf (P2 ) 

Cow-Calf (P5) 

Steer (P11 ) 

Reseed Native (P14 ) 

Reseed Native (P15) 

Spray Brush .(P18 ) 

Spray Brush (P19) 

Bermuda (P26) 

Native ~leadow ( P32) 

Alfalfa-Brome (P33) 

Dec.-Feb. Labor (P34) 

Mar. -Hay Labor· ( P35 ) 

June-Aug. Labor (P36 ) 

Sept. -Hov. Labor ( P37) 

L, T,·Capital (P40 ) 

Opr, Capital (P41) 

z 

Z* 

MA,'tGINAL RETURNS TO CAPITAL 

Each 

Each 

Each 

Acre 

Acre 

Acre 

Acre 

Acre 

Acre 

Acre 

Hour 

Hour 

Hour 

Hour 

$ 

$ 

$ 

$ 

$ 

Re uired Mar inal tle turr,s to Ca ital 
, 9 .39 ,29 ,2 .19 ,1 

.46 ,36 ,26 ,21 ,16 ,11 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

128 

511 

0 

22 

503 

651 

0 

0 

0 

0 

0 

0 

0 

0 

128 

511 

0 

22 

503 

686 

0 

74 

300 

100 

0 

a 

0 

27 

135 

620 

0 

182 

802 

688 

0 

74 

300 

90 

0 

0 

10 

0 

135 

624 

0 

164 

805 

102 

300 

85 

171 

0 

15 

0 

110 

635 

0 

37 

665 

,09 

.06 

lf90 

261 

117 

300 

81 

171 

909 

19 

0 

96 

760 

208 

0 

618 

o 127,9!f2 127,942 137,684 ·138,186 139,825 163,411 

0 8,227 8,227 19,222 19,289 23,849 28,557 

O 5,811 19,428 27,086 35,657 42,755 51,775 

o 46,663 46,663 50,622 51,405 50,940 51,775 

O 7,467 21,084 29,011 37,539 44,003 52,742 

o 47,045 lf7,045 51,344 52,250 51,742 52,742 

z (Quantity mairimized) = .=:.eturns to owned factors with interest rate = MVP; 
interest charged for full year. 

Z* = Returns with interest rate = ,06 and ,09; interest charged· for full year, 
Z** = ,leturns with interest rate = MVP; interest charged for tin1e capital used. 
Z·lHHc = J.etu.rns with interest rate = .06 and .09; interest charged for time 

capital used, 



optimum for Situation I with P10 included; however, returns to owned fac• 

tors are reduced by only $793· 

Optimum Enterprise Combinations with All Steer Alternatives Omitted. 

Optimum enterprise combinations for each capital rate and for Resource 

Situation I with all steer alternatives omitted are presented in Table 

xx. As no steer enterprise was included in the optimum combination for 

Situation I at a capital rate of 29 - 26 percent and above, t he optimum 

at these levels remained unchanged. The cow-calf process, P2 , is the 

most profitable at all capital cost levels, the number at each level 

being restricted by the amount of grazing available. 

Reseeding land to native grasses is profitable at the 24 - 21 per

cent level for all idle land and also for all cropland not needed for 

the production of alfalfa required by the cows. Brush cont rol wi th ACP 

cost sharing is profitable at a higher capital rate than when steer 

alternatives were considered. This occurs because the restricting fac

tor at this level is grazing alone when only cow-calf alternatives are 

considered, but when steer alternatives are also included, cropland as 

well as grazing is limited and an increase in cow numbers of Process P2 

would necessarily result in a decrease in cropland acreage available 

for the production of small grain grazing. When steer alternatives are 

omitted, bermuda grass activities do not appear in the optimum combination 

of enterprises even at the lowest capital rate considered. 

Capital requirements for the optimum program at the 9 - 6 percent 

capital rate are $180,000. This is $87,000 less than the requirement 

for the optimum when steer alternatives are considered. Returns to 



TABLE XX 

OPTIMUM E·NTERPRISE COMBINATIONS, RESOU,i.CE SITUATION I, 
. STEER PROCESSES NOT CONSIDERED, WITH 
1 SELECTED MARGINAL RETURNS FOR CAPITAL 

Operating Capital 

Long-Term Capital 

Activity 

Cow-Calf (P) 

Reseed Native (P14) 

Reseed Native (P15) 

Spray Brush (P18) 

Spray Brush (P19) 

Alfalfa-Brome (P33) 

Dec,-Feb. ,Labor ('.!'34) 

June-Aug, Labor (P36) 

Sept.-Nov, Labor (P37) 

L, T, Capital (P40) 

Each 

Acre 

Acre 

Acre 

Acre 

Acre 

Hour 

Hour 

Hour 

Opr, Capital (P41) $ 

Transfer Cropland (i>42 ) Acre 

z 

Z* 

Z** 

$ 

$ 

$ 

$ 

Re uired Mar inal Returns to Ca ital 
, 49 , 39' , 29 . 24 , 19 , 1 .09 

,06 .46 

0 

0 

0 

0 

0 

0 

0 

0 

0 

, 36 

0 

0 

·. 0 

0 

128 

511 

22 

503 

.26 

0 

0 

0 

0 

128 

511 

22 

503 

,21 

300 

163 

0 

0 

137 

617 

110 

614 

.16 

710 

300 

160 

171 

0 

140 

644 

, 11 

710 

300 

160 

171 

0 

14o 

644. 

132 

642 

772 

300 

1;48 

171 

909 

152 

784 

~49 

789 

o 127,942 127,942 140,484 144,033 144,033 168,854 

0 

0 

8,227 

0 

8,227 

0 

9,117 9,506 9,506 11,500 

60 60 48 

O 5,811 19,428 26,737 34,233 41,909 50,690 

O 46,663 46,663 49,177 49,586 49,586 50,690 

o 7,467 21,084 27,866 35,166 42,597 51,228 

O 47,045 47,045 49,601 50,028 50,028 51,228 

Z (Quantity maximized) ; Returns to owned factors with interest rate =MVP; 
interest charged fq.r · full year. 

Z* ; Returns with interest rate ; .06 and ~09; inter.est charged for full year. 
Z**; Ileturns with interest rate; MVP; interest charged for time capital used. 
Z-Y.·** ; J.eturns with interest rate ; ,c,6 and ,09; interest -charged for time 

capital used. 
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owned factors at this rate are $1,878 greater when steers are considered 

than when they are omitted from the optimum plan. 

Optima with Only P1, P5, and P9 C~nsidered as Livestock Alterna

tives. Optima were determined for each capital rate with only Processes 

P1, the fall-calving cow-calf alternative most conunonly found in the area, 

P5, the most conunon spring calving cow-calf system, and P9, the most 

conunon buy-sell alternative, considered. These optima are presented i n 

Table XXI. At all capital rates Process P5, the spring calving cow-calf 

system alone makes up the optimum l i vestock system. 

Reseeding cropland to native grass is included in the optimum at t he 

24 - 21 percent capital rate and at all lower rates. Spraying br us hland 

with ACP cost sharing is included in the optimum of the 14 - 11 and 9 - 6 

percent capital rates and spraying brushland without ACP is i nc luded at 

the 9 - 6 percent rate. Nine acres of bermuda grass are included in t he 

optima of the two lowest rates. 

Capital requirements range from $131,000 at the 39 - 36 percent rate 

to $180,000 at the 9 - 6 percent rate and returns to owned factors range 

from $42,376 at the former rate to $46,733 at the latter rate with 9 per 

cent charged for short-term and 6 percent for long-term capital. Thus, 

capital requirements at the 9 - 6 percent capital rate are $87,000 less 

than when all 13 livestock alternatives which were budgeted are considered 

and net returns to owned factors at the same rate are $5,835 lower when 

only the three commonly found alternatives are considered. 

Optima with Only P1 ~ P9 Considered~ Livestock Alternatives. If 

Processes P1 and P9 are the only alternatives considered, returns fail to 

equal the 39 - 36 percent capital rate, thus, at this leve l all r esour ces 

remain idle, Table XXII. At all lower rates, the optimum livestock system 



TABLE XXI 

OPTIMU11 ENTERPRISE COHBINATIOHS, RESOVi',CE SITUATION I, WITH Pl' P5 
AND Pg BEING THE ONLY LIVESTOCK PROCESSES CONSIDERED, 

Operating Capital 

l.ong-Term Capital 

Activity 

Cow-Calf (P5) 

Reseed Native {P14) 

Reseed Native {P15 ) 

Spray Brush (P18 ) 

Spray Brush (P19 ) 

Bermuda (P26) 

flITH SJ:LECTED MARGINAL P.ETURNS TO CAPITAL 

Each 

Acre 

Acre 

Acre 

Acre 

Acre 

Acre 

Hou;r 

Hour 

Re uired Mar inal Returns to Ca ital a 
, 9 .39 .29 ,2 .19 ,14 

.46 

0 

0 

0 

0 

0 

0 

0 

0 

0 

,36 

0 

0 

0 

0 

0 

21 

391 

300 

,26 

623 

0 

0 

0 

0 

0 

21 

391 

·300 

,21 

683 

300 

300 

0 

0 

0 

23 

522 

437 

.16 

683 

300 

300 

0 

0 

0 

23 

522 

437 

,11 

695 

300 

291 

171 

0 

9 

0 

550 

471 

.09 

.06 

757 

300 

291. 

171 

5)09 

9 

0 

682 

610 

Native Meadow (P32 ) 

Dec,-Feb, Labor (P34) 

Mar, -May Labor ( P35 ) 

L, T, Capital (P40) 

Opr, Capital (P41) 

O 119,616 119,616 135,426 135,426 139,014 163,662 

O 11,781 11,781 13,207 13,207 13,694 15,987 

Transfer Cropland (P42) Acre 0 0 0 200 200 200 200 

z 

Z* 

Z** 

Z*** 

$ 

$ 

o 2,956 16,097 23,154 30,585 38,141 46,733 

o 42,376 42,376 45,449 45,449 lf5, 776 46,733 

O 5,216 17,776 24,690 31,801 38,171 48,127 

o 42,897 42,897 46;025 46,025 46,439 48,127 

Z (Quantity maximized) = Returns to o~med factors with interest rate = MVP; 
interest charged for full year, 

Z* = Returns with interest rate = .06 and ,09; interest charged fot· full year. 
Z** = Returns with interest rate= MVP; interest charged for time capital used, 
Z¥** = Returns with interest rate= .06 and ,09; interest charged for time 

capital used, 
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TABLE XXII 

OPTIMUH ENTERPRISE COMBINATIONS, RESOURCE SITUATION I, WITH P1 
AND P9 BEING THE ONLY LIVESTOCK PROCESSES CONSIDERED, 

ll!TH SELECTED MARGINAL RETURNS TO CAPITAL 

Re uired Mar inal Returns to Ca ital 
Operating Capital 

Long-Term Capital 

.49 .39 .29 ,24 .19 ,1 

, Activity 

Co~-Calf (P1) 

Reseed Native (P14) 

Reseed Native (P15 ) 

Spray Brush (P15) 

Spray Brush (P19) 

Bermuda (P26) 

Each 

Acre 

Acre 

Acre 

Acre 

Acre 

Acre 

Hour 

Hour 

.46 • 36 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

,26 

0 

0 

0 

0 

0 

20 

,21 

626 

0 

300 

0 

0 

0 

21 

55 

444 

.16 

652 

300 

300 

0 

0 

0 

22 

96 

505 

,ll 

662 

300 

300 

171 

0 

0 

22 

114 

531 

.09 

.06 

722 

300 

291 

171 

909 

9 

0 

210 

Native Meadow (P32 ) 

Dec,-Feb. Labor (P34) 

Sept,-Nov, Labor (P37) 

L, T, Capital (P40) $ 

$ 

0 0 114,048 122,337 129,474 132,591 156,943 

Opr. Capital (P41 ) 

Transfer Cropland (P42 ) 

z 

Z* 

Z** 

Z*** 

Acre 

$ 

$ 

$ 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

13,637 

0 

36,588 

20,084 

37,218 

14,523 

200 

17,520 

38,049 

19,307 

39,166 

15,251 15,688 

200 200 

24,691 31,948 

39,164 39,362 

26, l'j'4 33,073 

39,944 Lro,085 

z (Quantity maximized)= Returns to owned factors with interest rate= MVP; 
interest charged for full year, 

18,229 

200 

39,682 

39,682 

40,531 

40,531 

Z* = Returns with interest rate = ,06 and ,09; interest charged for full year. 
Z*-1< = Returns with interest rate = MVP; interest charged for time capital used, 
Z*-** = _{eturns with interest rate = .06 and ,09; interest charged for time 

capital used. 
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is comprised of cows alone, Process Pi• Thus by referring to Table XXI 

and Table XXII, the spring and fall calving cow-calf alternatives most 

commonly found in the area can be compared. 

When the spring-calving cow-calf system comprises the optimum live

stock system, the ranch unit can be profitably operated at the 39 - 36 

percent capital rate, but if the fall-calving cow-calf system is used, 

the unit can not be profitably operated at rates above the 29 - 26 per

cent rate. Capital required by the optima is slightly less when a fall

calving system is used, being $3,000 less at the 29 - 26 percent rate and 

slightly more than $4,000 less at the 9 - 6 percent rate. Returns to owned 

factors vary from $6,000 more for the spring-cow calf system at the 29 -

26 percent capital rate to more than $7, 000 more at the 9 - 6 percent 

rate. 

Reseeding native grasses on bottomland is profitable at the same 

capital rate, 24 - 21 percent, with fall and spring calving cow-calf sys

tems; but returns for reseeding native on upland are lower when the spring 

calving system is omitted. Brush control is included in the optima at 

the same rates for both systems, but bermuda establishment is profitable 

only at the 9 - 6 percent rate when a fall-calving system is used. 

Opt ima with !2 Alone Considered as a Livestock Alternative. If the 

steer alternative, Process P9, most commonly found in the area is the 

only livestock alternative considered, returns on capital fail to equal 

the 29 - 26 percent rate;thus at this rate all resources remain idle, 

Table XXIII. Capital required by the optimum at the 24 - 21 percent and 

lower rates exceeds that required by either of the two cow-calf alterna

tives, P1 or P5, at the corresponding rates and returns to owned factors 

are much lower at each rate. 



TABLE XXIII 

OPTIMUM ENTERPRISE COMBINATIONS, RESOURCE SITUATION I, WITH P9 
BEING THE ONLY LIVESTOCK PROCESS CONSIDERED, 

WITH SELECTED MARGINAL RETURNS TO CAPITAL 

Operating Capital 

Long-Term Capital 

Activity 

Steer (P9 ) 

Reseed Native (P14) 

Reseed Native (P15 ) 

Spray Brush (P18) 

Bermuda (P26) 

Native Meadow (P32) 

Dec.-Feb, Labor (P34) 

L,. T, Capital (P40) 

Opr. Capital (P41) 

Each 

Acre 

Acre 

Acre 

Acre 

Acre 

Hour 

$ 

$ 

Transfer Cropland (P42) Acre 

z 
Z* 

Z** 

Z*** 

. 9 

.46 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.0 

0 

Re uired Mar inal Returns to Ca ital 
, 39 , 29 , 2 , 19 , 1 .09 

,06 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.26 

0 

0 

·o 

0 

0 

0 

0 

0 

,21 

1,280 

0 

0 

0 

0 

71 

0 

0 

.16 .11 

1,386 1,520 

0 300 

O 300 

0 0 

0 0 

77 84 

80 180 

0 4,290 

1,5~9 

300 

269 

171 

31 

0 

209 

5,851 

O 169,253 183,350 201,212 206,791 

0 0 0 200 200 

O 1,428 10,614 20,519 31,018 

o 26,816 28~949 30,794 31,018 

O 2,962 11,933 21,582 31,739 

O 28,350 29,574 31,477 31,739 

Z (Quantity maximized) = Returns to owned factors with interest rate = MVP; 
interest charged for full year, 

Z* = Returr,s with interest rate = .06 and ,09; interest charged for full year, 
Z** = Returns with interest rate= MVP; interest charged for time capital used, 
Z*** = Returns with interest rate= .06 and ,09; interest charged for time 

capital used, 
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Reseeding native grasses is profitable at the 14 - 11 and 9 - 6 per

cent capital rates, spraying brush with ACP assistance at the 9 - 6 per

cent rate and establishment of bermuda at the 9 - 6 percent rate. 

Effect of Beef Pr i ce Variation on the Optimum 

Beef cattle prices as used in t he l ives t ock process budgets are 

estimated long-term projected prices. Prices i n any g i ven year and 

even long-run average pr ices may vary considerably from t hese pro j ected 

prices. In this section, the effect of a realized price di fferent from 

the long-term projected price on the optimum combination of r esources is 

explored. Optimum plans are presented for Resource Situation I when ( 1) 

the realized price is 25 percent below t he long-term projected price, (2 ) 

the realized price is 25 percent above t he long-term projected price, and 

( 3) when the realized price is 50 percent above the long-term pr ojected 

price. Returns to selected factors (the c j values) per specified unit of 

production for each of the livestock enterprises under each of the t hree 

price assumptions are presented in Table XXIV. All other prices are assumed 

to remain unchanged from the prices used in the process budgets . 

Price 25 Percent Below Projected Level 

The optimum combination of enterprises for each capital rate, gi ven 

Resource Situation I, with beef prices 25 percent below the pr o jected 

level is given in Table XXV. 

At the 39 - 36 percent capital rate, the optimum consists of 439 

cows and 86 acres of alfalfa hay. Thus, the optimum number of cows i s 

fewer than when price is at the projected level (see Table X). At t he 

29 - 26 percent and the 24 - 21 percent r ate, the optimum comb i nat i ons 



Process 

P1 

P2 

P3 

P4 

P5 

p6 

P7 

P3 

P9 

plO 

Pu 

P12 

p13 

1 

TABLE XXIV 

RETURNS1 PER SPECIFIED UNIT OF PRODUCTION FROM LIVESTOCK 
ALTERNATIVES WITH PRICE 25 PERCENT BELOW, 25 

AND 50 PERCENT ABOVE PROJECTED AVERAGE 

Unit 

Cow 

Cow 

Cow 

Cow 

Cow 

Cow 

Cow 

Steer 

Steer 

Steer 

Steer 

Steer 

Steer 

25 Percent 
Below 

Average 

51.43 

65.40 

57.30 

46. 39 

57.46 

39.14 

48.86 

; .. 03 

19.95 

28.90 

27.83 

15.50 

15.48 

25 Percent 
Above 

Average 

100.51 

114.48 

107 .22 

107.54 

94.86 

101.98 

10.61 

46.26 

59.19 

60.19 

33.95 

50 Percent 
. Above 
Av:erage 

139.02 

132 .18 
I 

119.20 

i 

p2. 72 

128. 54 

59.41 

74.33 

38.07 

43.19 

Returns to owned factors including land, family and operator labor 
and management. 



TABLE XXV 

OPTIHUM ENTERPRISE COHEINATIONS, ,;INITIAL RESOUUCE RESTRICTIO!,S, 
WITH SELECTED MAi.'lGINAL RETUUNS TO CAPITAL, CATTI.E 

Operating Capital 

Long-Term Capital 

Activity 

Cow-Calf ( P2 ) 

Steer (P11 ) 

PRICES 25 PE?.CErIT BELOW P'lO.BCTED AVERAGE 

Each 

Each 

Acre 

Acre 

Acr.e 

Acre 

Acre 

Hour 

Hour 

Hour 

11.e, uired Mar inal Returns to Ca ital j,,) 
9 ,39 .29 .2 .19 .14 

.46 .. 36 .21 .16 .11 

0 439 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 86 128 

0 32 511 

0 0 22 

0 0 

0 

0 

0 

0 

0 

128 

511 

22 

0 

300 

163 

0 

0 

137 

618 

llO 

688 

74 

300 

90 

0 

10 

135 

624 

164 

615 805 

.09 

.06 

700 

71 

300 

91 

171 

9 

138 

650 

184 

826 

Reseed Native (P14) 

Reseed Native (P15) 

Spray Brush (P18 ) 

Bermuda (P25) 

Alfalfa-Brome (P33) 

Dec.-Feb, Labor (P34) 

June-Aug. Labor (P36) 

Sept.-Nov, Laboe (P37) 

L, T. Capital (P40 ) 

Opr. Capital (P111 ) 

Land Transfer (P42) 

$ 

$ 

0 65,198 

4,876 

503 

96,694 

8,228 

0 

106,980 105,161 

9,ll7 16,490 

108,143 

z 

Z* 

Acre 

$ 

$ 

$ 

$ 

0 8,228 

0 0 0 63 0 0 

0 1,710 11,589 16,835 22,461 28,488 34,693 

O 22,732 32,573 32,573 34,071 34,571 34,693 

O 2,658 12,820 17,854 23,368 29,469 35,333 

0 22,951 32,955 32,955 34,501 35,201 35,333 

Z (Quantity maximized) = Returns to owned factors with interest rate= MVP; 
interest charged for full year, 

V· = Returns with interest rate = ,06 and ,09; interest charged for full year. 
Z*·* = rteturns with interest rate = HVP; interest charged for time capital used. 
ZiH<-* = aleturns with interest rate = .06 and ,09; interest charged for time 

capital used. 

77 



are the same when the cattle prices are 25 percent below the projected 

level as for the 39 - 36 and 29 - 26 percent levels when prices are at 

the projected average. At the two lowest capital rates, 14 - 11 percent 

and 9 - 6 percent, the optima include steers in addition to cows, but 

fewer in number than for the corresponding levels when price is at the 

projected level. 

A reduction in average price of cattle to 25 percent below the pro

jected average has the effect of reducing the amount of capital which 

can be profitably used at each capital rate . Thus, the number of cows 

in the optimum at the higher capital levels is lower than for t he cor

responding levels with projected average prices, and at lower levels 

fewer steers are included in the optimum. 

As all forage produced is marketed through livestock, its value is 

determined by the price of the livestock. Thus, a decrease in the price 

of livestock decreases the profitability of range improvement practices. 

Reseeding native grass, which is profitable at 24 - 21 percent capital 

rate given projected prices, is not profitable at levels higher than 

the 19 - 16 percent rate when prices are 25 percent below this level. 

Likewise, brush control with ACP, profitable at the 14 - 11 percent level 

with projected prices, is profitable at only the 9 - 6 percent level when 

price is 25 percent lower. Brush control without ACP ass istance and 

bermuda grass which are profitable at the 9 - 6 percent leve l, with 

projected prices are unprofitable with price 25 percent lower. 

When livestock prices are lower , the amount of capital used is also 

reduced. This is due in part to the reduction in the amount required 

for the purchase of livestock at lower prices and in part to t he f ac t 



that returns on capital are reduced, i.e., a shifting to the left of 

the MVP curve, thus reducing the amount of capital that can be profit

ably used at each capital rate. 

In general, it can be said that a reduction in price will: (1) 

make cow-calf systems more profitable relative to steers at low capital 

rates, (2) tend to reduce the optimum number of cows but leave the sys

tem unchanged at higher rates, and (3) reduce the profitabil i ty of 

range improvement activities. Further, it will reduce both, t he amount 

of capital that can be profitably used at any given capital rate and 

resulting returns to owned factors. 

Price 25 Percent Above Projected Level 

79 

The optimum combination of enterprises for each capital rate, g iven 

Resource Situation I with beef prices 25 percent above the projec ted 

level are presented in Table XXVI. At the 39 - 36 percent capital rate, 

the optimum is the same as for the 39 - 36 and 29 - 26 percent rates 

with price at the projected level. However, more capital is required 

because of the increased value of livestock. At the 29 - 26 percent 

capital rate, the optimum livestock system consists of both cows and 

steers, and at lower rates, steers increase relative to cows and at 

the 9 - 6 percent rate, the livestock system is comprised of steers 

alone. 

Reseeding native grass is included in the optimum at t he 29 - 26 

percent capital rate, brush control with ACP at the 19 - 16 percent rate, 

brush control without ACP at the 14 - 11 rate and bermuda grass establish

ment with ACP is included in limited acreage, at the 24 - 21 percent rate 
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TABLE XXVI 

OPTIM'IM ENTERPRISE CClillINATIONS, INITIAL RESOURCE RESTRICTIONS, 
WITH SELECTED MARGINAL RETURNS TO CAPITAL, CATTLE 

PRICES 25 PERCENT ABOVE PROJECTED AVERAGE 

Re uired Mar inal Returns to ca ital 
Operating Capital • 9 ,39 .29 ,2 .19 ,l ,09 
LoE,g-Term ca2ital .46 .J§ .26 ,21 .16 ,11 .06 ,ii. 

Activity ]ill 

Cow-Calf { P2) Each 0 651 686 534 34 0 0 

Cow-Calf (P5) Each 0 0 0 146 597 529 0 

Steer (PlO) Each 0 0 0 0 16o 773 3,136 

Steer (Pll) Each 0 0 74 lo8 220 227 227 

Reseed Native {P14) Acre 0 0 300 300 300 137 0 

Reseed Native {P15 ) Acre 0 0 100 84 0 0 0 

Spray Brush (P18) Acre 0 0 0 0 171 171 171 

Spray Brush {P19) Acre 0 0 0 0 0 909 909 

Bermuda {P24) Acre 0 0 0 0 0 163 263 

Berm1;1da {P25) Acre 0 0 0 0 0 0 31 

Bermuda {P26) Acre 0 0 0 16 100 100 0 

Bermuda {P27) Acre 0 0 0 0 0 0 100 

Native Meadow (P32) Acre 0 0 27 0 0 320 320 

Alfalfa-Brome {P33) Acre 0 128 135 105 1 0 0 

Dec,-Feb. Labor {PJ4) Hour 0 511 620 6o7 697 1,231 2,988 

Mar,-May Labor (P35) Hour 0 9 0 0 582 952 1,680 

June-Aug, Labor (P36) Hour · o 22 182 0 0 2,407 4,024 

Sept,-Nov. Labor (P37) Hour 0 503 8o2 627 128 39'2 1,474 

Buy Nativ~ Hay (P3B) Ton 0 0 0 0 0 0 2,073 

L, T, Capital (P40) • 0 159,190 170,612 168,668 156,831 146,828 24,078 

Opr, Capital {P41) $ 0 8,228 20,586 26,438 72,878 177,471 584,343 

z $ 0 10,549 28,030 37,689 47,750 61,070 85,678 

Z* $ 0 6o,775 66,269 66,954 70,721 77,285 85,678 

Z** $ 0 12,205 30,199 39,Bo9 50,622 64,l6o 89,349 

Z*** $ 0 61,157 66,943 67,749 72,o81 79,272 89,349 

Z (Quantity maximized)• Returns to owned factors with interest rate-= MVP; 
interest charged for full year, 

Z* • Returns with interest rate • .06 and ,09; interest charged for full year, 
Z** = Returns with interest rate= MVP; interest charged for time capital used. 
Z*** = Returns with interest rate= .06 and ,09; interest charged for time 

capital used, 
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and in greater acreage at lower rates. All available cropland is sprigged 

to bermuda grass at the 9 - 6 percent rate, even though ACP funds are not 

available for all of it. 

Thus, an increase in beef prices of 25 percent: 1(1) increases t he 

profitability of steers relative to cows at all capital levels below 

the 39 - 36 percent rate, (2) raises the capital rate a t which reseed

ing native grass and spraying brush can be profitably pr act iced, (3) 

increases the relative profitability of bermuda grass estab lishment a t 

lower capital rates and (4) increases both the quantity of capita l em

ployed and the returns to owned factors at all capital rates . 

Price 50 Percent Above Projected Level 

The optimum combination of enterprises for each capital rate , g i ven 

Resource Situation I, with beef prices 50 percent above the pr ojected 

level are given in Table XXVII. At the 39 - 36 percent rate, the optimum 

is the same when prices are 50 percent above the projected level, 25 per

cent above the projected level and at the projected level. At lower 

capital rates, the optima are different for each of the three pr ice 

levels. With prices 50 percent above the projected level, the optimum 

livestock system at the 29 - 26 percent capital rate is comprised of cows 

(Processes P2 and P5) and of steers (Process P11 ). At this rate, reseed

ing native is included in the optimum. At the 24 - 21 percent rate , the 

optimum consists of a greater number of steers and fewer cows than at the 

29 - 26 percent rate. At the 19 - 16 percent rate, brush control with 

ACP and sprigging bermuda with ACP are included in the optimum. At the 

19 - 16 percent rate, the number of steers is greater than at the 24 - 21 



TABLI XXVII 

OPTIMtM ENl'IRP&ISE C<JmINATIONS, INITIAL U~OURCE USTIICTIONS, 
WITH SELECTED· MAllGINAL RETURNS TO CAPITAL, CATTLE 

PRICES 50 PERCENT ABOVE PROJECTED AVDAGE 

Overatiog Capital 

J.ong-Term Capital 

Activity 

Cow-Calf (P2 ) 

Cow-Calf (P5) 

Steer (P1Q) 

Steer (P11) 

( 

Ra1ead Native (P14) 

Reaeed Native (P15) 

Spray Bru1h _(P1s) 

Spray Bru1h (P19) 

Bar111.1da c ,~4> 

Bar111.1da ( P25) 

Bal'.111Uda ( P26) 

Bermuda ( P 28) 

Bermuda ("P29) -· 

Native Meadow . (P32 ) 

Alfalfa-Brome (P33) 

Dec,-reb. Labor (P34) 

Mar . -May Labor (P35 ) 

June-Aug. Labor (P36) 

Sept.-Nov. Labor (P37) 

Buy Nativa Hay .(P3S) 

L, T, ~apital (P4e) 

Opr. Capital (1'41) 

z 

Z* 

Z** 

Z*** 

Jmil 
Each 

Each 

Each 

Bach 

Acre 

Acre 

Acre 

Acre 

Acre 

Acre 

Acre 

Acre 

Acre 

Acre 

Acre 

Hour 

Hour 

Hour 

Hour 

Ton 

• • • • • • 

.49 

.46 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Required Marginal geturna to Capital 
.39 .29 .24 . 19 .14 

. 36 .26 .21 . 16 , 11 

651 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

128 

.511 

0 

22 

503 

0 

498 

177 

0 

116 

100 

0 

0 

0 

0 

0 

0 

0 

48 

98 ' 

597 

18 

0 

0 

0 

627 

168 

0 

171 

0 . 

0 

0 

100 

0 

0 

13 

0 

697 ~,. . 

614 

0 

92 

0 

0 0 

0 

773 3,136 

227 

137 

0 

171 

909 

163 

0 

100 

0 

0 

0 

1,231 

952 

2,407 

227 

0 

0 

171 

909 

163 

137 

100 

0 

0 

0 

2,988 

1,68o 

4,024 

1,473 

0 2,073 

0 190,438 199,519 185,8o6 172,220 24,078 

,09 

.06 

0 

0 

3,482 

227 

0 

0 

171 

909 

0 

0 

100 

1_63 

137 

0 

O· 

3,414 

1,954 

1,063 

1,828 

3,307 

24,078 

o 8,228 30,953 86,507 205,591 678,909 76o,222 

O 15,275 37,o89 49,132 64,072 93,171 129,504 

o 74,875 83,183 89,979 101,853 128,320 129,504 

o 16,931 39,965 53,227 68,569 99,110 .~}3,662 

O 75,257 84,076 91,514 103,983 132,138 133,662 

Z (Quantity maximized) • Returns to owned factor, with interest rate a MVP; 
intere1t charged for full year, 

Z* • Returns with interest rate .. ,06 and .09; · interest charged for full year, 
Z** • Returns with interest rate • MVP; interest charged for time capital used. 
Z*** • Returns with . interest rate• .06 and ,09; intereat charged for time 

capital used . · 
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percent rate and the number of cows is lower; at the 19 - 16 percent rate, 

all 1,080 acres of brushland is sprayed even though ACP funds are assumed 

to be available for only 171 acres. At the lower capital rates, steers 

alone are included in the optimum and all available brushland is sprayed 

and all available cropland is sprigged to Bermuda. 

When beef prices are 50 percent above the projected level, the quan

tity of capital which can be profitably employed at each capital rate 

greatly exceeds the quantity which can be employed at the corresponding 

levels with projected prices, and resulting returns to owned factors are 

also greater. 

Summary and Implications of Static Programming Results 

The optimum combination of enterprises for the basic set of resource 

restrictions, Resource Situation I, consists of: 

(1) Cow-calf processes alone when the capital rate exceeds the 24 -

21 percent rate but lower than the 49 - 46 percent rate. 

(2) Cow-calf and steer processes at the lower capital rates with the 

relative importance of steers increasing as the capital rate is 

lowered. 

(3) Native grass reseeding alternatives at the 24 - 21 percent 

capital rate and at all lower rates. 

(4) Brush control activities with ACP cost sharing at the 14 - 11 

percent rate and brush control activities both with and with

out ACP cost sharing at the 9 - 6 percent capital rate. · 

(5) A Bermuda grass establishment activity with ACP cost sharing 

on bottomland for hay and grazing at the 19 - 16 percent 
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rate and at lower rates, and on upland with ACP cost sharing 

at the 9 - 6 percent rate. 

When the capital rate is at the 9 - 6 percent rate, the amount of 

capital required by the optimum is $267,000; this is $131 ,000 greater 

than when the rate is at the 39 - 36 percent level. Net returns at the 

9 - 6 percent rate exceed those of the 39 - 36 percent rate by about 

$6,000. Thus, the net return to owned factors is increased less than 

4.6 percent per dollar of the additional $131,000 capital9 required by 

the optimum of the 9 - 6 percent rate. 

Resource restrictions were altered to determine the effect on net 

returns and on the optimum at each capital level of: 

(1) an increase in the acreage of native grass which could be 

mowed for hay (Resource Situation II); 

(2) elimination of all cropland (Resource Situation III); 

(3) an increase in the acreage of cropland (Resource Situation 

IV); 

(4) excluding of brushland available for spraying (Resource 

Situation V); 

(5) an increase in the acreage of brushland available for spray

ing (Resource Situation VI). 

An increase in the acreage of native grass that can be harvested as 

hay results in an increase in the number of steers and the exclusion of 

cow-calf alternatives from the optimum at the lowest capital rate. The 

9A charge of nine percent for short-term and six percent for long
term capital has been deducted; thus, this is a return to land, operator 
and family labor, and management. 



steer alternative, making up a large part of the optimum livestock system, 

Process P10, is a prairie hay utilizing activity and is restricted at the 

9 - 6 percent rate only by the amount of prairie hay available. This 

system, although the most profitable, is seldom found in the area. 

Elimination of cropland from available resources eliminates the 

alternatives of growing alfalfa and oat-vetch grazing. As a result , 

another cow-calf alternative replaces the alfalfa requiring alternative 

and the oat-vetch grazing steers are also replaced. However, t he relat ive 

importance of cows and steers in the optimum of each capital rate remains 

virtually unchanged. The amount of capital required by the optimum for 

each capital rate is reduced, but net returns to owned factors are reduced 

proportionally much more. The profitabi l ity of range improvement activi

ties is unaffected by the elimination of cropland. 

If the acreage of cropland is doubled (increased to 400 acres) the 

number of cows requiring alfalfa hay and the number of oats-vetch grazing 

steers increases at the lower capital rates with almost all of the increas

ed acreage being used in producing oat-vetch grazing. The optimum at the 

9 - 6 percent capital rate requires $23,000 more than that required for 

the optimum for Resource Situation I at the corresponding rate; net . 

returns at this rate exceed those of Situation I by $4,714, a return of 

$23.70 per acre per year for the 200 additional acres of cropland. 

Exclusion of brushland for spraying has no effect on the optimum 

at capital levels above the 14 - 11 percent rate. At the lower rates, 

the number of cows in the optima is lower than for the corresponding 

rates and Resource Situation I as the amount of available grazing de

clines. The amount of capital required at the 9 - 6 percent rate is 

reduced by $29,000 and returns are also reduced by $1,165. 
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If the acreage of brushland available for spraying is increased to 

2,160 acres, assuming no increase in ACP funds for spraying, a l l brush

land for which ACP funds are available will be sprayed at the 14 - 11 

percent capital rate. The remainder for which no funds are available 

will be sprayed at the 9 - 6 percent rate. This resul ts in an increase 

in available native grazing and a resulting incr ease in the number of 

cows in the optimum relative t o steer s over t hat of t he corresponding 

rate for Resource Situation I. Capital requir ements at this rate are 

$30,000 greater, and annual r eturns to owned factors exceed t hose of 

Resource Situation I by $1,084, an annual net r e turn of s lightly more 

than $1.00 per acre for the additional brushland. 

The profitability of buying additional range land was also determined. 

Land buying is unprofitable i f the capi t al rate exceeds t he 9 - 6 percent 

rate. At the 9 - 6 percent rate, additional land can be profitably pur

chased, and the number of cows relative to steers increases. When the 

land purchasing activity is limited to 640 acres, $63,000 of addi t ional 

capital is required and returns to owned factors are increased by onl y 

$20. 

If the alfalfa producing alternative is excluded from alternat i ves 

considered, the cow-calf Process P2 is no longer pr ofitable, and is re

placed by a different cow-calf system, P5. At the lower capi t al rates, 

all cropland is used to produce oat-vetch grazing which is used by s teers . 

At the higher rates, returns to owned factors are greatly reduced when 

the alfalfa alternative is excluded. However, at the lowes t rate, r e 

turns are reduced by only $46 as a result of excluding this alternative, 

but the amount of capital requir ed by t he optimum is $6, 000 greater . 



The omission of steer alternatives from consideration, results in 

an increase in the acreage reseeded to native grass at the 24 - 21 per

cent and lower rates, an increase in the profitability of spraying brush

land, and a decrease in the profitability of bermuda grass. The capital 

requirements for the optimum program at the 9 - 6 percent capital rate 

is $87,000 less when steers are excluded and returns are $1,878 less. 

Comparison of the most commonly found (1) spring calving cow·-~alf 

system, Process P5, and (2) fall calving cow-calf system, Process P1 

and steer system, Process P9, indicates that the spring calving system 

is more profitable at all capital rates than is the fall calving system 

or steer system, and the fall calving system is more profitable than is · 

the steer system. The optimum steer system requires more capital than 

does either of the cow-calf systems. 

The effects of price changes on the optimum were also investigated. 

A reduction in the price of livestock increases the profitability of 

cow-calf systems relative to steers, reduces the optimum number of live

stock, and reduces the profitability of range improvement activities. 

It also reduces the amount of capital that can be profitably used at a 

given capital rate as well as resulting returns to owned factors; a 

price increase tends to have the opposite effect. 

In general, the static programming results suggest that on the typi

cal northeastern Oklahoma ranch and with long-term projected prices: (1) 

cows are more profitable than steers when the capital rate is high, i.e., 

when capital is limited, but steers are more profitable when capital is 

unlimited, (2) reseeding abandoned cropland to native grasses will yield 

returns of 24 percent on short-term and 21 percent on long-term capital, 
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(3) aerial brush control will yield returns of 14 percent on short-term 

and 11 percent on long-term capital when ACP cost sharing is available 

and 9 - 6 percent respectively without:J>AOP•,ass~stanc~;, \(4)···bermuda· estab

U.shment with ACP assistance on bottomland for hay and pasture will yield 

returns of 19 percent for short-tei:m and 16 percent·on l0ng-term capital, 

and establishment on upland will yield returns of 9 - 6 percent for short• 

term and long-term capital. 

In general, a price decline reduces the profitability of all pasture 

improvement alternatives, and increases the profitability of cows rel.a• 

tive to steers. A price increase to 50 percent above the projected price 

level will not alter the optimum program at capital levels equal to or 

higher than the 39 - 36 percent level; however, at lower levels steer 

alternatives become relatively lllQre profitable.than cows. Also, higher 
' ' ' 

livestock prices increase the rate of return to range improvement prac-

tices, thus, making them profitable at higher capital levels than when 

projected prices are 'realized. 



CHAPTER IV 

OPTIMUM ENTERPRISE COMBINATIONS IN A 
PSEUDO-DYNAMIC FRAMEWORK 

The Pseudo-Dynamic Model1 

In the pseudo-dynamic analysis, time is considered to be a decision 

variable and interest is focused on the maximization of the present 

value of the stream of net incomes, given the planning horizon or time 

period. This is a pseudo- dynamic model since decisions made and action 

taken in an early time period are assumed to have no impact on available 

alternatives in a later period. Economic criteria specify as optimum 

that ranch organization which yields the maximum streams of discounted 

net income. 

The problem of maximizing the present value of production 
plan is formally identical with the problem of maximizing the 
surplus of receipts over costs in the static problem of the 
firm. Outputs of different dates are to be regarded as different 
outputs; inputs of different dates as different inputs; and beyond 
that there is only one little difference. If, in static condi
tions, an entrepreneur employed one extra unit of a factor, t hat 
began reducing his surplus (the thing we supposed him trying to 
maximize) by an amount equal to the price of the factor. But if, 
in our new problem, we suppose an entrepreneur deciding to employ 
an extra unit of a factor at some particular date, it does not 
reduce the capitalized value of his surpluses (the thing he is now 
effectively trying to maximize) by the full price of the factor, 
not even by the expected price of the factor. Future costs only 
enter into the present value of the plan at their discounted 
values; and the same is true of future receipts. 2 

1This model is similar to that used by Arthur J. Coutu,,!! al., in 
Methods for An Economic Evaluation of Soil Conservation Practices, Tech
nical Bullet~ 137, North Carolina State College, January, 1957. · 

2J. R. Hicks, Value and Capital, (Clarendon Press, Oxford ),1948, p.197. 
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Let Ai represent the animal product produced with a given livestock 

alternative in Time Period 1, denoted by T1• In a similar manner~, 

represents the product in T2, etc.,~ represents the product in Ti; i = 1, 

2 ••• n with n being the number of years in the planning period. If Pi 

represents the price of product in Ti, then the discounted price would be : 

(1 + r) 
(5.1) 

where r is the discount rate, and 

(5.2) 
(1 + r) 

is the discounted value of animal product produced in Ti from the given 

alternative. This discounted value will be represented by the notation, 

Ri. The discounted gross return from the sale of livestock from a given 

livestock alternative is given by: 

(5.3) 

The value of livestock produced using a given livestock alternative 

requires different inputs of labor and capital over time. These must 

be deducted if the present value of the net .income stream is to be com-

puted. Let Ci represent the costs of producing Ai in Ti, and CI repre-

sent the costs in Ti discounted to T0 • The discounted net return for 

each alternative would be given by: 

n 

r RiTi - CI 
i=l 

(5.4) 

The ultimate objective, then is to select that set of livestock 

alternatives, forage producing enterprises and range improvement prac-

tices which will, for a given time period and discount rate, yield the 

largest discounted net return from a given set of resources. 



91 

The Discount Rate 

When returns are received in a time period or periods after an invest-

ment is made, these must be discounted if they are to be compared with 

returns from an alternative investment received in a different time 

period. Returns from alternative range improvement practices which are 

received over a period of years subsequent to the initial investment can 

only be compared with each other and with investments which produce a 

single return in the year in which the investment i s made if all of the 

returns are discounted to a common date, normally the present. 

The discount rate used affects the comparative profitability of alter-

native investments. The higher the discount rate used, the lower the 

comparative value of revenues received in the distant future. Conversely, 

a low discount rate will penalize the values of distant returns less re

lative to those received in the immediate future, than will a high rate.3 

Thus, a person's discount rate will affect not only his decision as to 

whether he will or will not make a given investment, but also his decision 

as to which of two alternative investments to make. The effect of differ-

ent discount rates on the economic feasibility of various improvement 

practices and on the optimum ranch organization are investigated in this 

chapter. 

Factors Determining the Discount Rate 

The discount rate relevant to an individual is determined by several 

factors. Chief among these are: (1) the amount of risk or uncertainty 

3see F. A. Lutz, "The Interest Rate and Investment in a Dynamic Econ
omy," American Economic Review, Vol. 35, PP• 811-830. 
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of returns, (2) the opportunity rate and/or level of interest rate, and 

(3) the individual's time preference schedule for money. 

In this study, an abstraction has been made from risk and uncertainty 

considerations and the discount rate has been used to r eflect the exter-

nal or market rate of interest, the opportunity cost or internal rate of 

interest, and the nature of the individual' s time prefer ence schedul e 

for money. 

The external or market rate of i nt erest used, is the minimum current 

rate charged by agricultural lending agenc i es in the ar ea. This is also 

considered to approximate the rate of the best nonfarm investment alter-

native. In this study, the rate assumed is six percent. The opportuni t y 

rate is the highest rate of return which can be received if resources are 

used in their best alternative uses. The internal rate of i nteres t i s 

that rate which the individual decision-maker requires as a rate of r e-

turn before he is willing to commit his resources in the production of 

any of the many alternatives with which he is faced. The level of the 

internal rate is influenced by several factors. Chief among these are : 

(1) an individual's demand for money to spend on current consump-

tion goods. The greater one~s :demand for goods for current 

consumption, the higher the rate of return he will demand 

before he will be willing to commit his resources, and 

(2) the de$ire of the individual to hold his resources as pass i ve 

balances rather than have them invested in assets yielding 

low returns. 4 

4The first is called the transactions demand for money and the latter 
is referred to as the liquidity preference f or money by Keynes ian Econo
mists. For a more detailed discussion, see Joseph P. McKenna, Aggregate 
Economic Analysis, (The Dryden Press, New York) , 1955, pp. 98-103. 



93 

If the internal rate of interest is higher than the opportunity rate, 

producers will be unwilling to commit resources to the production of any 

of the various alternatives, and hence, resources will remain idle. If 

the internal rate of interest is below the opportunity cost, production 

will be expanded until the opportunity rate is lowered to the internal 

rate. The internal rate concept is meaningful as a decision variable only 

if it is higher than the external rate. As long as the external rate is 

lower than or equal to the internal rate and the internal rate is below 

the opportunity rate, the manager would be willing to expand production 

through the use of borrowed funds. 

The nature of the time-preference schedule which an individual holds 

for future incomes is affected by both economic and noneconomic factors. 

Factors of importance are the age of the individual, the monetary needs 

of the family for a minimum level of living and for educational purposes, 

and the value system of the individual. 

The Planning Horizon 

The planning horizon may be defined as the distance or period of 

time into the future for which producers can plan in a meaningful man

ner.5 The length of time over which individuals plan economic activity 

is termed the economic horizon. The planning horizon of an individual 

is dependent on several factors including his age, personal values, 

amount of uncertainty of alternative actions, and, among other things, 

his capital position. 

5E. o. Heady, Economics of Agricultural Production and Resource 
Use, ( New York, Prentice Hall Inc. ),1952, p. 174. 



Except for the complexities of varying time periods, improvement 

practice inputs do not differ from other inputs and may be considered 

in the same manner as any other inputs. Yields, however, must be deter-

mined for selected alternatives produced with and without the use of 

the specified improvement practice. The time element must be explicit 

because of the differences in the input-output relationships with re-

spect to time, The production functions required must specify the in-

puts and yields in an annual sequence beginning with the year in which 

the improvement practice is initiated. 

Given factor and product price expectations am the physical inpu_ts 

and production flows, it is possible for one to determine expected costs 

and revenues for any appropriate time period or planning horizon selected. 

Very little research has appeared on this specific topic, but scat-

tered inferences are that the horizon is shorter now than it was 20 years 

ago and that nonagricultural planning horizons are shorter than those 

conmonly employed in agricultural investment decisions. 6 One would ex-

pect a rancher who engages in range improvement to have a longer plan-

ning horizon than farmers producing row crops and it would probably be 

ten to twenty years, thus, the two time periods chosen for analysis in 

this study were ten and twenty years. 

6see F. A. Lutz, pp, 811-830, and Arthur James Coutu, "An Economic 
Analysis of Soil Conservation Practices in a Selected Area of North 
Carolina," unpublished Ph.D. thesis, North Carolina State College, 

(Raleigh ), 1955, PP• 45-47, 
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The Pseudo-Dynamic Matrices 

The input-output matrix and the net return and cost matrices for the 

pseudo-dynamic analyses are presented in Appendix C, Table II. Livestock 

alternatives are the same as those considered in the static analysis ex-

cept that Process Pa was not considered because returns from this alter

native are so low relative to other alternatives that it obviously would 

never be included in the optimum combination of enterprises . 

Capital requirements listed for each enterprise are the maximum re-

quired for any single year. For most of the activities considered, the 

initial year is the one requiring the largest amount of capital and the 

capital remains invested for the entire planning period. 

Grazing and hay yields for the forage producing enterprises as shown 

in the matrix are averages for a 10-year period, assuming all range 

improvements are made in the first year. These coefficients were .changed 

to 20-year averages when optima were computed for a 20-year planning 

horizon. 

Discounted net returns (the C matrices) per unit of output are given 

for: 7 

( 1) A 10-year planning period using a six percent discount rate, 

(2) A 20-year pl.anning period using a six percent discount rate, 

( 3) A 10-year planning period using a 15 percent discount rate, 

( 4) A 20-year planning period using a 15 percent discount rate, 

(5) A 20-year planning period using a 20 percent discount rate. 

7These five combinations of discount rates and planning periods are 
hereafter referred to as Cases I through V, 



A single resource situation was selected for the pseudo-dynamic analy

ses. All resources are assumed to be at the same level as for Resource 

Situation I used in the static analysis except for the amount of ACP funds 

available; these were assumed to be unlimited as the processes requiring 

such funds can be spread out over the planning period in such a way that 

ample funds are available to spray all available brushland, reseed all 

cropland to native or sprig it to bermuda. 

Pseudo-Dynamic Progrannning Results 

Optimum enterprise combinations for Resource Situation I were deter

mined for each of the five cases. These provide (1) a means for deter

mining the effect of time as expressed by discounted revenues on the 

optimum and as (2) a means for determining the influence of the discount 

rate on the optimum. 

Returns to owned factors were computed and are presented in four ways: 

(1) As ·dtsoounted returns for the entire planning period. This is 

simply the sunnnation of discounted returns to owned factors 

for the entire planning period, and is the value maximized 

by the program. 

(2) As discounted average yearly returns. These were computed by 

dividing the discounted returns for the entire planning period 

by the number of years in the planning period. 

(3) As undiscounted average yearly returns to selected factors with 

an annual interest rate charged equal to the rate used for dis

counting. This, in effect, is the return whicnwill actually 

be received in each future year after an interest charge equal 
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to discount rate has been made for all capital required. The 

charge for time has been removed. 

(4) As adjusted undiscounted average yearly returns to selected 

factors. Returns for the preceding method were adjusted so 

they would be comparable for all cases considered. The adjust-

ment consisted of charging a uniform interest rate (six percent) 

for all cases instead of an interest equal to the discount 

rate. This, then, represents the average annual returns to 

owned factors which will actually be received from the optimum 

combination of enterprises, after an interest charge of six 

percent has been made for capital. 

Optimum Enterprise Combinations 

Table XXVIII presents the optimum enterprise combinations, given 

Resource Situation 18, for each of the five cases considered. 

For Case I, the optimum livestock system includes: (1) 499 cows of 

Process P5 and (2) 1,190 buy-sell steers of which 963 are Process Pio 

and 227 are Process P11 • All brushland, 1,080 acres, is sprayed and 

all idle cropland, 400 acres, is sprigged to bermuda. All cropland, 300 

acres, is used for small grain grazing, and all available meadow, 320 

acres, is mowed for hay. 

The 227 steers of Process P11 are the maximum number for which small 

grain grazing is available and the number of steers of Process Pio is 

restricted to 963 by the quantity of hay which can be produced above that 

8This set of resource restrictions is the same as Resource Situation 
I used in the static analysis except the ACP cost-sharing restrictions 
were eliminated. 



TABLE XXVIII 

OPTIMUM ENTERPRISE COMBINATIONS, RESOURCE SITUATION I , 
SELECTED PLANNING PERIODS AND DISCOUNT RATES 

Discount Rates (Percent) 
Planning Period {Years) 

Activity 

Cow-Calf ( P2) 
Cow-Calf (P5) 
St ee.r ( P10) 
Steer ( Pu) 
Reseed Nat ive (P14) 
Res_eed Nat ive ( Pi5) 
Spray Brush (P18) 
Bermuda ( P24) 
Bermuda ( P26) 
Native Meadow (P.32) 
Alfalfa- Brome (P33) 
Dec .-Feb. Labor (P34) 
Mar . -May Labor (P35) 
June -Aug. Labor (P36) 
Sept. -Nov. Labor (P37) 
Capital Requiredl 

Unit 

Each 
Each 
Each 
Each 
Acre 
Acre 
Acre 
Acre 
Acre 
Acre 
Acre 
Hour 
Hour 
Hour 
Hour 
$ 

Case I 
6 

10 

0 
499 
963 
227 

0 
0 

1,080 
300 
100 
320 

0 
1,397 
1,100 
3,424 

486 
290,293 

Case II Case I II 
6 15 

20 10 

0 
499 
963 
227 

0 
0 

1,080 
300 
100 
320 

0 
1,397 
1,100 
3,424 

486 
290,293 

729 
43 

0 
64 

300 
90 

1,080 
0 

10 
0 

143 
806 

0 
266 
901 

182,685 

Case IV 
15 
20 

719 
50 

0 
67 

300 
100 

1,080 
0 
0 

26 
141 
801 

0 
268 
889 

182,278 

Case V 
20 
20 

655 
0 
0 

81 
0 

100 
0 
0 
0 

30 
129 
553 

0 
134 
749 

149, 063 

Discounted Returns to 
Selected Factors for 
Planning Period2 $ 436,818 685,148 186,189 234,168 138,787 

Discounted Average Yearly 
Returns to Selected 
Factors $ 

Undi scounted Average Yearly 
Returns to Selected 
Factors 3 $ 

Ad j usted Undiscount ed Aver
age Yearly Returps to 
Selected factors4 $ 

43, 682 34,257 18, 619 11,708 6,939 

59,351 59, 733 37,097 37,406 28,497 

59,351 59,733 53,539 53,811 49,366 

1Maximum required in any given year. 

2Returns t o owned factors. 

3rnteres t on capital used charged at discount levels. 

4rnter est on capital used adjusted to six percent. 
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required by the cow-calf enterprise. Discounted returns to owned factors · 

for the 10-year period are $436,818, a yearly average of $43,682. If the 

charge for time is eliminated, average annual returns are $59,351. 

The optimum program for Case II is identical with that of Case I; 

returns alone are affected by increasing the length of the planning hori-

zon. When returns are discounted, returns of the near future are decreas-

ed less than returns of the distant future. Thus, the discounted average 

yearly returns are lower from the same combination of enterprises, and 

the same discount rate when a 20-year period is considered than when a 

10-year period is considered. However, the average undiscounted returns 

are higher when the longer period is considered. This is due to the fact 

that costs of establishment of native and bermuda grasses and spraying 

brush are spread over a longer period of time, thus, reducing the average . 

cost per year. 

Case III differs from Case I in that the discount rate used is 15 

percent. The optimum combination of livestock enterprises inclules 772 

cows, 729 of which are Process P2 and 43 of Process _P5 and 64 steers of 

Process P11• All cropland is utilized, 143 acres of it for the production 

of alfalfa and the remaining 57 acres for the production of small grain 

grazing. All idle land is also utilized, 390 acres of it is reseeded to 

native grass and 10 acres is sprigged to bermuda grass. All brushland 

available, 1,080 acres, is sprayed. 

Case IV differs from Case III in that the length of planning horizon 

considered is lengthened to 20 years. The optimum for Case IV differs 

only slightly from that of Case III; all idle land is reseeded to native 

and bermuda grass is not included in the optimum combination for the 
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longer planning horizon. Undiscounted returns are approximately the same 

for both cases. 

The effect of a higher discount rate (20 percent) on the optimum com

bination of resources for the 20-year planning period was also determined, 

Case v. The optimum program closely resembles that for the static optima 

at the higher capital cost levels. All cows are of the P2 alternative 

and all cropland not used in the production of alfalfa is used for pro

ducing small grain grazing on which steers are grazed. Reseeding native 

grasses is profitable only on bottomland, and brush control and bermuda 

establishment are unprofitable at this discount level. 

Capital used at the 20 percent discount level is slightly more than 

one-half that used at the six percent discount rate. Both, discounted 

and undiscounted returns are much lower at the higher discount level. 

Programming results as , presented in Table XXVIII for the five cases 

involving three discount levels and two planning horizons indicate that 

the length of the planning horizon has little effect on the optimum com

bination of enterprises if the planning horizon is 10 to 20 years in 

length. 

The rate at which future returns are discounted greatly influences 

the optimum. Discount rates have the same effect on the amount of capital 

that can be profitably used as does the capital rate of the static model 
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(at the higher discount rates, less capital can be profitably employed).9 

At low discount rates, (high level of capital) bermuda grass establishment 

on idle cropland and steer alternatives are found in the optima; at 

slightly higher rates, idle cropland is seeded to native grasses and 

cow-calf alternatives replace steers. At the 20 percent level much of 

the idle cropland remains unused and brush control is unprofitable as at 

the higher capital rates under static conditions. 

Matrix Modifications 

Optima were determined for each of the five cases when: 

(1) Process P1, the fall calving cow-calf alternative most common 

to the area; Process P5, the spring calving cow-c~l-f, alter-
/' 

native most common to the area, and Proce~~P9, the steer 

alternative most common to the area, were the only livestock 

alternatives considered. 

(2) Processes Pi and P9 were the only livestock alternatives con

sidered, and 

(3) Process P9 was the only livestock alternative considered. 

91n the static analysis costs are assumed to be incurred and returns 
received instantaneously. In the pseudo-dynamic analysis, costs are assum
ed to be incurred at one time and returns received at a later time, and 
both costs and returns are discounted to the present. Thus, the effect of 
a discount rate would be to decrease the profitability of an alternative 
requiring cost outlays in the immediate future and yielding returns only 
in the distant future in a greater proportion than the profitability of 
an alternative requiring equal costs and yielding equal returns in all 
time periods, and the higher the discount rate the greater this effect. 
It is conceivable, therefore, that although a high discount rate will re
duce the amount of capital that can be profitably used in the same manner 
as a high capital rate will, the relative profitability of improvement 
practices could be altered by the discounting. 
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Optimum with P1, P5, and P9 Considered 

Optima for each of the five cases when Processes P1, P5, and P9 were 

considered as livestock alternatives are presented in Table XXIX. For all 

cases, the only livestock alternative included in the optima is Process 

P5, with livestock numbers being larger at the lower discount rates. 

Bermuda grass sprigging is profitable on a small acreage at only the 

lowest discount rate considered; reseeding native grass is profi table at 

all levels and brush control is profitable for Cases I through IV, but 

not for v. 

At the six percent discount level, $174,000 of capital is used. This 

is $116,000 less than that required for Case I when all alternatives were 

considered. Discounted average yearly returns are also $7,878 lower. 

These optima closely resemble those of the static analysis with Pro

cesses Pi, P5 and P9 considered (see Table XXI). In both instances, the 

spring cow-calf alternative, Process P5 is the only livestock alternative 

included in the optima. In the static analysis, all cropland is reseeded 

to native grass at the 24 - 21 percent rate and at all lower rates except 

for nine acres which are planted to bermuda grass at the 9 - 6 percent 

rate. In the pseudo-dynamic analysis, all bottomland is reseeded to na

tive grasses at the 20 percent discount rate and both bottomland and 

upland are reseeded to native at lower rates except for ten acres which 

are planted to bermuda at the six percent discount rate. 

Brush control appears to be more profitable in the pseudo-dynamic 

analysis than in the static as all brushland is srpayed at 15 percent 

and lower discount rates; however, this is due to the fact that ACP 

assistance is assumed to be limited in the static analysis to the ACP 
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TABLE :XXIX 

OPTIMUM ENTERPRISE COMBINATIONS, RESOURCE SITUATION I, P1, 
P5, AND Pg CONSIDERED AS LIVESTOCK ALTERNATIVES, 

SELECTED PLANNING PERIODS AND DISCOUNT RATES 

Case I Case II Case III Case 
Discount Rates (Percent) 6 6 15 15 
Planning Period (Years} 10 20 10 20 

Activity Unit 
Cow-Calf (P5) Each 762 762 760 760 
Reseed Native (P14) Acre 300 300 300 300 
Reseed Native (Pr5) Acre 290 290 300 300 
Spray Brush (P18 Acre 1,080 1,080 1,080 1,080 
Bermuda (P26) Acre 10 10 0 0 
Native Meadow (P(i) Acre 0 0 25 25 
Dec.-Feb. Labor P34) Hour 693 693 689 689 
Mar.-May Labor (P3() Hour 622 622 612 612 
Transfer Cropland P42) Acre 200 200 200 200 
Capital Requiredl $ 174,388 174,388 173,767 173,767 

Discounted Returns to 
Selected Factors for 
Planning Period2 $ 358,042 563,742 162,489 205,044 

Discounted Average Yearly 
Returns to Selected 
Factors $ 35,804 28,187 16,249 10,252 

Undiscounted Average Yearly 
Returns to Selected 
Factors3 $ 48,647 49,149 32,375 32,754 

Adjusted Undiscounted Aver-
age Yearly Retur4s to 
Selected Factors $ 48,647 49,149 48,014 48,393 

1Maximum required in any given year. 

2Returns to owned factors. 

3Interest on capital used charged at discount levels. 

4 Interest on capital used adjusted to 6 percent. 
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IV case V 
20 
20 

649 
0 

300 
0 
0 

22 
449 
361 
200 

139,162 

118,581 

5,929 

24,349 

43,832 
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funds available in a single year but in the pseudo-dynamic, such funds 

are assumed to be available over the planning period for all brushland. 

Optimum with P1 and P9 Considered 

When Process P5 is excluded and only Processes P1 and P9 considered 

as livestock alternatives, the optimum livestock system for all cases is 

composed of only Process P1, with a larger number of cows being included 

in the optima at the lower discount rates than at the higher (Table XXX). 

Range improvement practices appearing in the optima are the same as when 

Process P5 was included except that reseeding native is not profitable 

at the 20 percent discount level. Capital requirements and returns to 

owned factors are both reduced when Process P5 is excluded. 

As the spring cow-calf alternative, Process P5, alone comprised the 

optimum livestock system for all discount rates when it was included 

and Process P9 alone comprised the optimum when P5 was excluded, a com

parison can be made between the fall-cow calving system and a spring

cow calving system. 

Fewer cows are included in the optimum, less capital is required and 

returns are lower when the fall ,calving system is used. Brush control is 

included in the optima for both systems for Cases I through IV, but not 

v. Reseeding native grass on bottomland is included in the optima for all 

five cases for the spring calf system, but it is not in the optimum for 

Case V of the fall cow-calf system. 

A comparison of Table XXII and XXX indicates the similarity of the 

optima for various capital rates under static conditions and the optima 

for various discount rates and planning periods under pseudo-dynamic assump

tions when Processes P1 and P9 were the livestock alternatives considered. 



TABLE XXX 

OPTIMUM ENTERPRISE COMBINATIONS, RESOURCE SITUATION I, Pl 
AND Pg CONSIDERED AS LIVESTOCK ALTERNATIVES, 
SELECTED PLANNING PERIODS AND DISCOUNT RATES 
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Discount Rates (Percent) 
Planning Period (Years) 

Case I 
6 

10 

Case II 
6 

20 

Case III 
15 

Case IV 
15 

Case V 
20 
20 

Activity 
Cow-Calf ( P1) 
Reseed Native 

Upland , (P14) 
Reseed Native 

Bottomland, (Pi5) 
Spray Brush (P18J 
Bermuda ( P26) 
Native Meadow (P.32) 
Dec.-Feb. Labor {P34) 
Sept.-Nov. Labor (P37) 
Transfer Cropland (P42) 
Capital Requiredl 

Discounted Returns to 
Selected Factors for 
Planning Period2 

Discounted Average Yearly 
Returns to Selected 

Unit 
Each 

Acre 

Acre 
Acre 
Acre 
Acre 
Hour 
Hour 
Acre 
$ 

$ 

Factors $ 

Undiscounted Average Yearly 
Returns to Selected 
Factors3 $ 

Adjusted Undiscounted Aver
age Yearly Returps to 
Selected Factors4 $ 

727 

300 

290 
1,080 

10 
0 

218 
683 
200 

169,929 

727 

300 

290 
1,080 

10 
0 

218 
683 
200 

169,929 

10 

725 

300 

300 
1,080 

0 
24 

215 
679 
200 

169,302 

20 

725 

300 

300 
1,080 

0 
24 

215 
679 
200 

169,302 

594 

0 

0 
0 
0 

20 
3 

369 
0 

127,685 

306,810 483,899 129,621 164,055 93,124 

30,681 24,195 12,962 8,203 4,656 

41,686 42,188 25,826 26,208 19,121 

41,686 42,188 41,063 41,445 36,997 

1Maximum required in any given year. 

2Returns to owned factors. 

3Interest on capital used charged at discount levels. 

4Interest on capital used adjusted to six percent. 
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The optimum livestock system is comprised of cows alone in both in

stances at all discount and capital rates. Reseeding native grass is 

profitable at approximately the same rates and bermuda grass is profitable 

at the lowest rates only and then only in small acreage. Spraying brush 

again appears more profitable under pseudo-dynamic conditions for the 

same reason given above. 

Optimum with Only P9 Considered 

The effect of the length of the planning period and discount rate on 

returns and on the profitability of range improvement practices was also 

determined when only Process P9 , the steer alternative most connnonly noted 

in the area, was considered ( see Table XXXI) .-., The optima for Cases I and 

III are the same with 1,707 steers being the optimum number, and with all 

range improvement practices included. However, the acreage of bermuda is 

limited to that required to produce hay for feeding during inclement 

weather. 

The optimum number of steers is lower for Cases Ill, IV, and V, and 

no improvement practice is included in the optima for III and V, but 

reseeding native on idle bottomland is profitable for Case IV. 

Capital requirements are higher when Process Pi alone is considered 

as a livestock alternative than when Processes P1 and P5 are included. 

Returns to owned factors are considerably lower w~en these cow-calf 

enterprises are excluded. 

The optima for corresponding capital and discount rates are very 

similar under static and pseudo-dynamic assumptions with Process P9 

the only livestock alternative considered. 



TABLE XXXI 

OPTIMUM ENTERPRISE COMBINATIONS, RESOURCE SITUATION I, P9 
ALONE CONSIDERED AS A LIVESTOCK ALTERNATIVE, 

SELECTED PLANNING PERIODS .AND DISCOUNT RATES 
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Discount Rates (Percent) 
Planning Period (Years) 

Case I Case II 
6 6 

Case III 
15 

Case IV 
15 

Case V 
20 
20 

Activity 

Steer (Pg) 
Reseed Native 

Upland (P14) 
Reseed Native, 

Bottomland (P15) 
Spray Brush (P13) 
Bermuda ( P26) 
Native Meadow (P.32) 
Dec.-Feb. Labor (P3':f,) 
Mar.-May Labor (P35) 
Transfer Cropland (P42) 
Capital Requiredl 

Unit -
Each 

Acre 

Acre 
Acre 
Acre 
Acre 
Hour 
Hour 
Acre 
$ 

10 ... 20 

1,707 

300 

262 
1,080 

38 
0 

320 
60 

200 
239,828 

1,707 

300 

262 
1,080 

38 
0 

320 
60 

200 
239,828 

10 

1,386 

0 

0 
0 
0 

77 
80 

0 
0 

183,350 

20 

1,446 

0 

300 
0 
0 

80 
124 

0 
200 

193,516 

1,386 

0 

0 
0 
0 

77 
80 

0 
0 

183,350 

Discounted Returns to 
Selected Factors for 
Planning Period2 285,545 450,740 90,098 112,648 42,767 

Discounted Average Yearly 
Returns to Selected 
Factors 

Undiscounted Average Yearly 
Returns to Selected 

28,554 22,537 9,010 5,632 2,138 

Factors3 $ 38,796 39,297 17,952 I 17,994 . 8, 780 

Adjusted Undiscounted Aver
age Yearly Returps to 
Selected Factors4 $ 38,796 39,297 34,453 35,410 34,450 

1Maximum required in any given year. 

2Returns to owned factors. 

3Interest on capital used charged at discount levels. 

4Interest on capital used adjusted to six percent. 
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Summary and Implications 

Results indicate tha~ over the range of time periods and discount 

rates considered, the length of the planning horizon is less important 

than the discount rate in determining the optimum improvement practice 

and enterprise combination. The discount rate as used in the pseudo-

dynamic analyses has an effect on the amount of capital used similar to 

the effect of the capital rate as used in the static analyses. At high 

discount rates less capital is used with given land resources than at 

low discount rates. Cow-calf enterprises are more profi table when 

capital is severely restricted, and steer enterprises are relatively 

more profitable when more capital is available with given land resources. 

Spraying brushland and reseeding native grass on idle cropland yields 

discounted returns exceeding 15 percent when both cow-calf and steer al-

ternatives are considered and above six percent when only steers are con-

sidered. Returns for establishment of bermuda exceed 15 percent only if 

used for hay and six percent if grazed when both cow-calf and steer enter-

prices are considered. When steers alone are considered, returns exceed 

six percent only on the limited acreage required for hay production. 

The length of the planning period, whether 10 or 20 years, has no 

effect on the optimum when both steers and cow-calf alternatives are 

considered. The same is true when only steers are considered and a six 

percent discount rate is used; however, the optima for 10 to 20 year 

periods are slightly different at the 15 percent discount level. This is 

due, in part, to the fact that discounted net returns for reseeding native 

grass are slightly less than 15 percent for a 10-year period, but slightly 

over 15 percent when costs of establishment are spread over the 20-year 
\ 

period. 



CHAPTER V 

OPTIMUM ENTERPRISE COMBINATIONS iN A DYNAMIC FRAMEWORK 

The Dynamic Model 

In the dynamic analysis, attention is directed to the maximization 

of the present value of the stream of net incomes. The model involves 

the simultaneous determination of optimum plans for a series of time 

periods with decisions of each period affecting alternatives in 

subsequent periods. 1 

A dynamic linear progrannning model can be developed by merely ex-

panding the static model. Each coefficient is identified with a given 

activity in a specified time period. For example, aij, the input-output 

coefficient in the ordinary static model, refers to the amount of the 

ith resource or restraint used per unit of the jth activity in a single 

time period. 

In the dynamic model, the aij of the static model is supplemented 

by a third subscript, k, which denotes the particular time period. Each 

th coefficient is now identified by aijk' the amount of the i resource used 

per unit of the jth activity in the kth time period. 

1Laurel D. Loftsgard and Earl o. Heady, "Application of Dynamic 
Progrannning Models for Optimum Farm and Home Plans." Journal of Farm 
Economics, Vol. XLI , No. I, February, 1959, pp. 51-62; Robert Dorfman, 
et_!!. Linear Progrannning .!!1.5! Economic Analysis, (New York, 1958), 
pp. 265-345; Earl R. Swanson, "Integrating Crop and Livestock Activities 
in Farm Management Activity Analysis." Journal of Farm Economics , Vol. 
XXXVII, December 1955, PP• 1249-1258. ~ ---
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Each alternative production process for any year is expressed as 

xj for a static model. To identify the activity xj with -a particular 

time period in the dynamic model, a subscript k is added to give xjk• 

Likewise, requirements and restraints become bik' and reference is made 

to the ith restraint in the kth time period. Returns per specified 

unit of activity are denoted as cjk to indicate the discounted ret urn t o 

the jth activity in the kth time period. 2 

In the usual static analyses, optimum alternative plans are compared 

one with the other and/or with the present plan. In such analyses no 

consideration is given to the problems associated with moving from t he 

present to the various alternative plans. This applies to both budget-

ing and programming analyses. Thus a unique feature of dynamic program-

ming is that the various conditions of intertemporal equilibrium are assur-

ed since both transition and final equilibrium plans are explicitly 

specified. 

In working with dynamic problems, one must (1) ascertain or assume 

a planning period (planning horizon), and (2) develop a criteria equa

tion in terms of the quantity to be maximized.3 

In defining the planning horizon for purposes of dynamic 
programming we may specify the periods in terms of any con
venient period. For example the period might be one year, one 
week, one month, or five years. It is convenient, however, to 

2A dynamic linear programming model is outlined algebraically in 
Loftsgard and Heady, pp. 52-54 and by Dorfman, et al., pp. 265-345. 

~ ~ 

3James S. Plaxico, "Dynamic Programming and Management Strategies 
in the Great Plains," a paper presented to the GP No. 2 Technical Com
mittee Methodology Conference,(Lincoln, Nebraska) ,May, 1959. Conference 
proceedings are in press and will be issued soon in the Great Plains 
Regional Series. 



specify the period in terms of a production period from 
a technological viewpoint. For example, a period shorter 
than the production period required for the shortest term 
enterprise would not be reasonable and a period which would 
span several production periods for the longest term enter
prise would in similar fashion appear unreasonable. In the 
first case, the too short a period would break the planning 
periods into shorter time spans than decisions would be 
possible, and the second weuld involve many choices or decisions 
within a planning period. 
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In this study, the production period used is five years. Thus for 

a planning horizon of 20 years, four production periods are used, and 

the quantity to be maximized is the present value of the expected in-

come stream over the length of planning horizon for different resource 

situations and admissible alternatives. 

The dynamic programming model is given in Appendix C, Table III, 

using the average situation of a northeastern Oklahoma ranch of 3,000 

acres and over. As the problem is formulated, there are eight resource 

restraints and nine production alternatives for each of the four periods. 

In addition, a labor hiring activity is included for each of the four 

periods; a capital transfer activity allowing income in one period to be 

transferred to the subsequent period is included for each of the first 

three periods and a capital borrowing activity is included for the first 

period. All requirements and production as presented are on an annual 

basis. 

Resource Restraints 

The eight restraints used are basically the same as those used in the 

pseudo-dynamic analysis except that available labor for all four periods 

4 Ibid. , p. 7. 
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is combined and no distinction is made between classes of capital. Land 

resources for each of the four time periods are the same as those used 

in the earlier analyses. However, if an acre of cropland is reseeded to 

native in one of the earlier periods, it is unavailable for other use in 

subsequent time periods. Thus, in the model, for each acre reseeded to 

native in Time Period I, an acre of cropland is required in each period. 

Also, an acre of cropland reseeded to native grass yields grazing in each 

subsequent time period. 

The amount of capital used in the dynamic analysis is again assumed 

to be regulated by its marginal value productivity,5 and the optimum com-

bination of enterprises is determined for two discount rates, six, and 

twenty percent. All capital that can be profitably used at the discounted 

interest rate is assumed to be available in Time Period I and all returns 

to owned factors in the first period are transferred to the second period. 

No charge was made for transferring capital from one time period to the 

next. In this model no allowance is made for fixed expenses, consumption, 

etc. Such an allowance would reduce the amount of capital available for 

use in subsequent time periods, but not change the logic or interpreta-

tion of the results. As such charges were not made, the maximum possible 

accumulation is allowed. 6 

5The discount rate failed to restrict the amount of capital used when 
the spring calving cow-calf activity was considered even when the rate 
was as high as 20 percent. Therefore, an arbitrary restriction of $100,000 
was placed on the amount of capital available in the first time period. 
This limited production and income in the first period and the resulting 
income available to be transferred to subsequent periods. 

6such changes were omitted in the present analysis due to the limited 
computer facil i ties available. 
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The Productive Processes 

It is assumed that the number of admissible activities is limited to 

nine for each of the four time periods. The activities are fall-calving 

cows (Process P1), spring-calving cows (Process P5), steer buy-sell 

(Process P9), reseeding idle upland to native (Process P14), reseeding 

idle bottomland to native (Process P15), spraying brushland (Process Pis), 

bermuda establishment on upland (Process P24), bermuda establishment 

on bottomland (Process P26) and native hay production (Process P32 ). 

It is assumed that the cow activities, the steer buy- sell activity 

and the native hay producing activity are annual processes that may be 

operated at any positive level in each period consistent with the 

appropriate restrictions for each of the four time periods. On the 

other hand, it is assumed that land improved in one time period becomes 

a permanent production process for subsequent time periods. 

The Criterion Equations 

In this study the quantity chosen to be maximized is the discounted 

or present value of the stream of net incomes over the planning horizon. 

Other quantities which ~ould have been chosen include the maximization of 

the undiscounted value of the stream of incomes or the maximization of 

the income stream after some development period. The discounted value of 

the stream of net incomes was chosen as the maximization criterion as it 

appears to be more consistent with expected producer actions than do the 

other criteria. 

Returns and operating costs were discounted and the discounted opera

ting costs were deducted from returns. However, capital costs of range 
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improvements and other investments are not deducted; only interest charges 

and increased annual expenses are considered. It was assumed that any 

investment in range improvement, land purchase, etc. would increase the 

value of the land by the cost of the investment; thus, the costs and re

sulting increase in net inventory value are assumed to be offsetting. 

Dynamic Programming Results 

Optimum ranch programs were determined for each of 13 alternative 

situations referred to hereafter as cases. The 13 cases represent 

different combinations of livestock alternatives, discount rates, capital 

limitations, and amounts of land which can be purchased. The primary 

characteristics of each of the 13 cases are presented in Table XXXII, 

and optimum ranch plans for each, assuming other resources and alterna

tives remain unchanged, are presented in Table XXXIII. 

Optimum Enterprise Combinations 

Case 1· The livestock alternatives considered in Case I are Processes 

P1, P5, and P9 , the discount rate is six percent, all capital that could 

be profitably used is assumed available, and no land can be purchased. 

The optimum ranch program for this situation consists of 726 cows (Pro

cess P5) in the first five year time period and 758 cows in each of the 

other three time periods. All available idle cropland is reseeded to 

native grass and all brushland is sprayed in the first period. Thus, 

the amount of grazing available is greater in the last three than in the 

first period. The annual capital required by the optimum system during 

the first time period is $162,794 and average annual undiscounted returns 
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TABLE XXXII 

CHARACTERISTICS OF ALTERNATIVE SITUATIONS 
FOR WHICH OPTIMA WERE DETERMINED 

Livestock Capital Level of 
Alternatives Discount Limitatiotj Land Buy 

Considered Rate in Period I Restriction 
Identification (Processes) (Percent) (Dollars) (Acres) 

Case I P1, P5, P9 6 Unlimited a 0 

Case II Pi, P5, P9 20 Unlimiteda 0 

Case III P1, P9 20 Unlimiteda 0 

Case IV Pp P5, P9 6 100,000 0 

Case V Pi, P5, P9 20 100,000 0 

Case VI Pi, p 
9 6 100,000 0 

Case VII Pi, P9 20 100,000 0 

Case VIII P9 6 100,000 0 

Case IX P9 20 100,000 0 

Case X P1, P5, P9 6 100,000 Unlimitedb. 

Case XI P1, P5, P9 20 100,000 Unlimitedb 

Case XII Pp P5, P9 6 100,000 1,280 

Case XIII P1, P5, P9 6 50,000 1,280 

8 Limited only by the discount rate. 

bLimited only by profitability and capital availability. 



TABLE XXXIII 

OPTIMUM PROGRAMS FOR EACR OF TIIE TBIRTEl!N CASES CONSIDERED IN THE DYNAMIC ANALYSES 

Case :Numbers 
Activity and 
Time Period8 Process _U9_1~ I II Ill IV V VI VII VIII IX _lL. n Xll llII 

Time ieriod I 
Fall calving 

cow-calf P1 cows 0 0 693 0 0 467 467 o. 0 0 0 0 0 
Spring calving 

c-ow-calf P5 Caws 726 726 0 477 477 0 0 0 0 477 477 477 238 
Buy-sell steer P9 Steer.a o. 0 0 0 0 0 0 756 756 0 0 0 0 
Reseed native P14 Acres 300 300 300 0 0 0 0 0 0 0 0 0 0 
Reseed native P15 Acres 100 100 100 0 C 0 0 0 0 0 0 -0 0 
Spray brush P18 Acre& 1,080 i,oBo 1,oBo 0 0 0 0 0 0 0 0 0 0 
Native hay P32 Acre11 24 24 23 16 16 16 16 42 42 16 16 16 8 
Hire labor 1'46 ao · s·.; a 0 0 0 0 0 0 0 0 0 0 0 0 
Capi~al P47 $ Ill;-· 162,794 162,794 159,010 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 50,000 
Buy land P48 Acre~ 0 0 0 0 0 0 0 0 0 0 0 0 0 

Time Period U 
Fall calving 

cow-calf P1 Cows 0 0 0 0 0 509 509 0 0 0 0 0 0 
Spring calvi'llg 

cow-calf P5 Cows 758 758 0 726 726 0 0 0 0 756 756 756 468 
iluy-sell steer P9 Steers 0 o. 1,704· 0 0 434 434 939 9'.?9 0 0 0 0 
Reseed native P14 .Ac.res 0 0 0 300 300 300 300 0 ·o 300 300 300 0 
lleseed native Pr5 Acres . 0 0 0 100 100 100 100 0 0 100 100 100 0 
Spr_ay brush P19 Acres 0 0 0 1,080 1,.080 1,080 1,080 0 0 l,oBo 1,08D l,oBo 0 
Native bay P32 Acres P.?5 25 95 24 24 41 41 52 52 25 25 25 16 
Bi.re labor P45 lk>ars 4 4 0 0 0 0 0 0 0 0 0 0 0 
Buy land P48 Acres 0 0 .o o· 0 0 {) 0 0 339 339 339 0 

Time Period lli 
Fall calving 

cow-calf Pi Cows 0 0 0 0 0 0 0 0 0 0 0 0 0 
Spring calving 

758 cow-calf P5 Cows 758 0 758 758 0 ·o 0 0 909 909 873 753 
Buy-sell steer 

~4 
Steers 0 0 1,704 0 0 1,704 1,704 1,167 l,J.67 ·o 0 0 0 

Reseed ·native Acres 0 0 0 0 0 0 0 0 . 0 0 0 0 300 
Reseed native P15 Acres o·· 0 0 0 0 0 0 o· 0 0 0 0 100 
Spray brush P18 Acres 0 0 0 0 0 0 0 0 0 0 0 0 1,080 
Native hay P32 Acres 25 25 95 25 25 95 95 65 65 30 30 29 25 
Hire labor· P46 Hours 4 4 0 4 4 0 0 ·o 0 859 859 656 0 
Buy land P48 Ac.res 0 0 0 0 0 0 0 0 0 1,341 1,341 941 .302 

Time Period IV 
Pall calving 

-cow-calf pl Cows 0 0 0 0 0 0 0 0 0 0 0 0 0 
Sprillg calvillg 

cow .. calf P5 Cows 758 758 0 758 758 0 0 0 0 1,067 1,067 873 873 
Buy .. sell steer 

~4 
Steers 0 0 1,704 a 0 1,704 1,704 1,398_ 1,398 0 0 0 0 

Reseed native Acres 0 0 0 0 0 0 0 0 0 0 0 0 0 
B.eaeed native · P15 'Acres 0 0 0 0 0 0 0 0 0 0 0 0 0 
Spray briish P19 Acres 0 0 0 0 0 0 u 0 0 u 0 0 0 
Native hay P32 Acres 25 25 95 25 25 95 95 Bo 80 36 36 29 29 
Hire labor P46 Hours 4 4 0 4 0 0 0 0 0 1,760 1,7(,o . 656 656 

- Buy land P4B A ens 0 C 0 0 ---c-- C ·C . 0 0 ··1-,•769 ·l,769 -·-{)-- - -978--

Discounted net 
returns z $ 685,804 283,153 249,354 596,126 224,432 531,115 200,223 372,571· 138,792 664,130 163,876 635,06o 463,913 

Undiscounte.d net 
returns. $ l, 183,311 1,183,311 1,091,603 1,109,632 1,107,177 990,271 990,271-· 699,664 ~,664 1,294,908 1,294,908 1,208,375 945,239 

Average disco1.1,nted 
annual returns $ 34;-290 14,158 12,468 29,806 11,222 26,556 10,011 18,629 6,940 33,206 8,194 31,753 23,196 

Average ~ndiscounted 
:annual returns $ 59,166 59,166 54,580 55,482 55,482 49,514 49,514 34,983 34,983 64,745 64,745 (,o,419 47,262 

· ~se are the ,5ame identifications .assigned in the static analysis .. ln the dynamic analysis different identifications we.re assigned to the same process for different 
I-' time periods. .... 
O'\ 
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to owned factors (land, operator and . family labor and management) are 

$59,166. 
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Case II. Case II differs from Case I in that the discount rate is 

20 percent. The higher discount does not reduce the amount of capital 

which can be profitably used, therefore, the optimum combinations of 

enterprises is identical with that of Case I, with the only difference 

being in discounted returns which are much lower when a 20 percent dis-

count rate is used. 

Case III. In Case III the spring-calving cow-calf alternative is 

omitted and a 20 percent discount rate is used. In the first time period 

the livestock system is comprised of 693 fall-calving cows. All idle 

cropland is reseeded to native in Time Period I and all available brush-

land is sprayed. In the second time period sufficient capital is available 

and a switch is made to the steer system with 1,704 steers included in the 

optimum. In the third and fourth time periods the optimum livestock sys-

tern is also comprised of 1,704 steers. This indicates that the 20 percent 

discount rate restricts capital in the first time period, but income avail-

able for transfer to the subsequent periods is sufficient for the change 

to steers. The number of cows in the optimum in the first period and the 

number of steers in the optimum in the last three periods are the maximum 

for which grazing is available. 

Cases IV and y. In Case IV the amount of capital available in the first 

time period is restricted to $100,000, Processes P1, P5, and P9 are consid-

ered as livestock alternatives, and returns are discounted at a rate of six 

percent. Again, the optimum livestock system is comprised of spring-

calving cows only in all periods, but the number of cows is lower in the 
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first period than for Cases I and II. In the first period none of the 

range improvement activities are included in the optimum as insufficient 

capital is available to purchase cows to utilize all of the native range 

available. However, returns from the first period which become capital 

for the second period are sufficient to allow the maximum number of cows 

for which grazing is available to be purchased, all brushland to be 

sprayed, and all abandoned cropland to be reseeded to native grasses. 

The optimum combination of enterprises for the second, third, and fourth 

period are the same as for the same periods of Cases I and II. The res

triction placed on the amount of capital available for use in the first 

period results in a reduction in average annual undiscounted returns of 

$3,684. Case V differs from Case IV in that the discount rate is 20 

percent. The higher discount rate does not affect the relative profit

ability of the various alternatives. Thus, the optimum combination of 

enterprises is the same as for Case IV. 

Cases 1VI and VII. tn Case VI, Process P5 is omitted from considera

tion. Capital used in Period I is restricted to $100,000 and a six per

cent discount rate is used. In the first period the optimum livestock 

system is comprised of cows only, but in the second period both cows and 

steers are included, In Case III, only steers were included in the second 

period optimum as capital was less limited. In the third and fourth 

periods:,)·: ·Steers( alon~ ·malte,-.,up the"opt.tmum land the number is the same as 

for Case III. All available brushland is sprayed and all abandoned crop

land is reseeded to native grass in Time Period II. Case VII is identical 

to Case VI in all respects except that the discount rate is 20 percent, 

The higher discount rate does not alter the optimum. 

/ 
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Cases VIII and~· In Cases VIII and IX steers alone are considered 

as a livestock alternative. The number of steers in each of the first 

ghree time periods is limited by the amount of capital available and in 

the fourth period by the amount of grazing available. When steers alone 

are considered and the amount of initial capital available is restricted 

to $100,000, none of the range improvement practices is profitable if the 

planning horizon is 20 or fewer years. Case IX differs from Case VIII 

in only one respect; the discount rate is 20 percent. 

Cases_! and XI. In Cases X and XI the initial capital restriction 

is $100,000 and beef cattle Processes P1, P5, and P9 are considered. A 

land buy activity is included with the acreage available for purchase 

assumed to be unlimited. In the first time periods no land is purchased 

so the optimum combination of enterprises is the same as for Cases IV 

and Vin which the alternatives are the same as for X and XI except that 

the land buy alternative is omitted. In the second period the amount of 

capital available is sufficient to permit all brushland to be sprayed, 

abandoned cropland to be reseeded, and additional land to be purchased, 

thus increasing the amount of grazing available and the number of cows. 

The fact that all brushland is sprayed and all abandoned cropland is re

seeded to native grass during the second time period indicates that such 

range improvements are more profitable than purchasing land. If this were 

not true, the limited capital would have been used for additional purchase 

of land instead of improving owned land. 

In the third and fourth time periods additional land is purchased 

as long as capital is available, and the number of cows is increased to 

1,067 and the ranch is increased by 3,449 acres during the 20-year period. 
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Cases X and XI differ in only one respect, i.e., the discount rate 

used for Case Xis six percent and for Case XI is 20 percent. 

Case XII. Case XII is the same as Case XI except that the acreage 

of land available for purchase is assumed to be limited to 1,280 acres. 

The same acreage (339 acres) is purchased in Time Period II as for the 

same period of Cases X and XI, thus, the optimum ranch plan is t he same 

for the first two periods. In the third time period the remaini ng 941 

acres available are purchased, and the number of cows included in t he 

optimum plan for the third and fourth periods is the maximum number for 

which grazing is available (873 head). 

Case XIII. Case XIII differs from Case XII in that the initial 

amount of capital available in Time Period I is limited to $50,000. 

This restricts the number of cows in the optimum of Period I to 2.38, 

or one-half of the number of Case XII. Resulting income for the first 

period is, therefore, much lower as is capital for the second time period. 

Thus, the number of cows in Time Period II is lower for Case XIII than 

for Case XII. It is not until the third time period that capital is 

sufficient to permit land buying and range improvement. All available 

brushland is sprayed and all abandoned cropland is reseeded during the 

third time period; in addition, 302 acres of land are purchased. In the 

fourth time period, the remainder of the 1,280 acres of land available is 

purchased and the optimum enterprise combination is the same as for Case 

XII. Thus, the ranch organization is identical at the end of 20 years, 

even though the amount of initial capital was higher for Case XII. Re

turns for the 20-year time period are much higher for Case XII than for 

Case XIII. 
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A comparison of the optima of Cases I and II with the optima of 

the static analysis when Process P1, P5, and P9 were the livestock alter

natives considered shows the optima of Cases I and II to closely resemble 

the static optimum at the lowest capital rate (see Table XXI). The num

ber of cows in the optimum of the static model is greater than the number 

in the first time period of Cases I and II as returns from the range 

improvement practices for the static analysis are assumed to be forth

coming instantaneously. But, in the dynamic analysis the increase in . 

grazing is assumed to occur over a period of time. The number of cows in 

the optima of the last three time periods is virtually the same as for the 

static analysis. The amount of capital required by the static optimum is 

only $17,000 greater than that required by the optimum of Period I for 

Cases I and II. This indicates that the six and 20 percent discount rates 

were only slightly more effective in restricting capital than was the 9 - 6 

percent capital rate. 

Sumnary and Implications 

Dynamic programming results for the 13 cases considered indicate 

that, when only the spring-calving cow-calf, the fall calving cow-calf, 

and the buy-sell steer systems most connnonly found in the area are con

sidered, the spring-calving cow-calf system is more profitable than 

either of the other two. This is true regardless of the amount of 

capital available or the cost of acquiring capital. 

If only the fall-calving cow-calf system and the steer system are 

considered, the fall-calving cow-calf system is more profitable when 

capital is limited, but when the amount of capital available is unlimited, 



122 

steers are more profitable. If the amount of capital is limited in the 

initial time period, the fall-calving cow system is predominant. But, 

if net returns are allowed to be transferred to future periods at no cost, 

steers replace the cow-calf system in the optimum ranch program. The 

greater the limitation on available capital during the initial time 

period, the more delayed will be the switch from cows to steers • .,,,-._,,.-... -

If the amount of capital available is unlimited, all brush is 

sprayed and all idle or abandoned cropland reseeded to native grasses 

in Time Period I. If the amount of capital is limited, these range 

improvement practices will be delayed until sufficient capital is 

accumulated to permit these pr~ctices to be included in the optimum 

ranch plan. The greater the limitation on capital, the greater the 

delay before such practices are included in the optimum plan. Bermuda 

grass establishment is not included in the optima for any of the 13 

cases considered. 

If additional land is available for purchase, net returns from early 

time periods can be profitably used to purchase additional land. However, 

brush control and reseeding idle cropland to native grasses yield a higher 

return on capital and would, therefore} have priority over the purchase 

of land. The acreage of land that can be profitably purchased in each 

time period is determined by the amount of capital available in the 

initial time period and net returns in subsequent time periods. 

A comparison of the optimum ranch program of the dynamic analysis 

with the optimum program of the static analysis, with the three livestock 

alternatives Processes P1, P5J and P9 considered, indicates that the 

optimum static plan at the lowest capital rate is very similar to the 

optimum dynamic plan when capital is unrestricted. 



Howevert when Process P5, the spring calving cow-calf system is 

omitted from consideration, the static and dynamic optima are different. 

Steers which are not included in the optimum static program constitute 

the livestock system after the first period in the dynamic analysis. 

The purchase of land also appears to be much more profitable when 

evaluated in a dynamic framework than in a static framework. 



CHAPTER VI 

SUMMARY AND CONCLUSIONS 

This study was designed specifically to evaluate economic aspects 

of cattle systems and range improvement and development practices in the 

beef cattle ranching area of Northeastern Oklahoma. Range improvement 

practices chosen for the analysis include brush control, reseeding 

abandoned or idle cropland to native grasses, and establishment of 

Bermuda grass on idle cropland. 

The profitability of range improvement practices depends upon the 

livestock system through which the resulting increase in forage is 

marketed. Therefore, it was necessary to determine the input-output 

coefficients for beef cattle systems adaptable to the area as well as 

for the range improvement practices. Then, using linear programming 

analyses, the optimum range development and beef cattle programs were 

determined, given various resource restrictions, for alternative maxi

mization models. The models inclt.ded (a) the maximization of net revenue 

given the usual static conditions, (b) the maximization of the discounted 

net revenue for alternative length planning periods with various rates of 

discount and (c) the maximization of the present value of the net income 

flow under dynamic conditions. 

Optimum ranch organizations were determined for eight land resource 

situations. The initial set of land resources was assumed to be owned. 

The amount of capital available was varied with each land resource situa

tion, with the maximum amount available depending on the required rate of 

124 
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return selected~ priori and on the marginal value productivity of capital, 

Thus, by varying the required rate of return, the amount of capital was 

varied with each land resource situation, This method of limiting capital 

proved very effective in the static analysis and allowed the profitability 

of various actions to be determined, 

Results of the static analysis indicate that, given long-term pro

jected prices and the selected input-output data: 

(1) Cow-calf systems are more profitable than buy-sell steer systems 

when capital is limited relative to land, but if land is limited relative 

to capital the reverse is true. 

(2) Reseeding of idle or abandoned cropland to native grasses will 

yield a return of 24 percent on short-term or operating capital and 21 

percent on long-term or investment capital. 

(3) Spraying of brushland under present ACP cost sharing practices 

will yield a return of 14 percent on short-term and 11 percent on long- · 

term capital and without ACP cost sharing the return is 9 and 6 percent 

for short and long-term capital, respectively, 

(4) Establishment of B~rmuda grass with ACP cost sharing on bottom

land soils, for use as hay and grazing, yields a return of 19 percent on 

operating and 16 percent on long-term capital; establishment on upland 

soils with ACP cost sharirg returns 9 and 6 percent on operating and 

long-term capital. 

(5) Purchase of additional land at existing prices is profitable 

if the rate of return required on investment capital is six percent or 

lower and the required return on operating capital is 9 percent or lower, 
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The effects of price changes on the optimum ranch plan were also 

determined. A reduction in the price of livestock increases the profit

ability of cow-calf systems relative to steers, reduces the optimum 

number of livestock and reduces the profitability of · range improvement 

practices. The amount of capital that can be profitably used at each 

capital rate and returns to land, management and operator and family 

labor are also reduced. A price increase tends to have an opposite 

effect. 

Through the maximization of net discounted returns , the effect on t he 

optimum ranch organization of a lapse of time between the date when fac

tors are used and the date when returns are received was determined. 

The discount rate and the length of the planning horizon are consider-

ed important factors in determining the relative profitability of various 

alternatives. Therefore, optima were determined for planning horizons 

of ten and twenty years using discount rates of six, fifteen and twenty 

percent. However , results indicate that for a given discount rate t he 

optima are not different when a 10 year and a 20 year planning period is 

considered. The discount rate effects the relative profitability of alter

natives considered in the same manner as the capital rate in the static 

analyses. 

By the explicit introduction of time into the model, the effect of 

capital accumulation and the impact of a decision in one time period on 

production and income during subsequent periods was determined. The 

dynamic model allows for the transfer of income from productive processes 

to be transferred to capital for subsequent periods. The model used is 

dynamic in that action taken in one time period alters the input-output 
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coefficients of later time periods. Any range improvement practice inaug

urated in an early time period results in an increase in grazing available 

in future years. Thus, this model appears more realistic than the static 

model in that the assumption that resources are required and returns re

ceived simultaneously is not necessary. 

Results of the dynamic analyses are similar to those of the static 

analyses when the spring calving cow-calf system most conunonly found in 

the attea is considered. However, time is required for the increased graz

ing resulting from range improvement practices to be r ealized; thus, a 

transitory period is required in which the number of animal units of 

livestock for which grazing is available is lower than under static 

assumptions. When only the fall calving cow-calf alternative and the buy

sell steer alternative are considered, the cow-calf system is the most 

profitable when analyzed in a timeless, static framework; this is also 

true for the initial period when time is an explicit factor, but, as 

capital is accumulated, the steer system becomes more profitable than the 

cow-calf system in subsequent periods . 

The amount of capital available in the initial time period is 

effective in determining the optimum scale of operations in subsequent 

time periods. If the amount available is limited only by its pr ofit

ability, range improvements can be profitably made on the typical 

Northeastern Oklahoma ranch in the initial time period, but if it is 

restricted to $100,000 such activities must be delayed until the second 

time period and a further restriction will further delay the period in 

which such practices can be profitably executed. 



128 

With existing land prices, spraying brushland and reseeding native 

grasses on abandoned or idle cropland are more profitable than is the 

purchase of additional land. The acreage of land which can be profit

ably purchased in each time period, assuming it is available to purchase, 

is also determined by the amount of capital available in the initial 

time period. 

Limitations of the Study and Suggestions for Future Analyses 

Any linear progranuning analysis is limited by the researcher's 

ability to select feasible alternatives for consideration and to develop 

appropriate input-output coefficients and prices. This study is no 

exception. 

Throughout the study, use of cropland is limited to production of 

forage for beef cattle production. However, much of the cropland could 

be used for the production of grain sorghums, or small grains. Livestock 

alternatives other than forage consuming beef systems were also omitted 

from consideration. Inclusion of these and other alternatives may have 

resulted in different optimum plans for given resource situations. 

An important factor affecting the profitability of any alternative 

is the level of technology used. In this analysis, optimum technology 

is assumed. A lower level of technology would be expected to reduce the 

profitability of each of the alternatives. It may result in a relatively 

greater reduction in the profitability of high capital requiring alter

natives, such as buy-sell steers, than of lower capital requiring alter 

natives such as cow-calf enterprises. A study of the effect of varying 

technology levels on the optimum combination of activities for different 
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resource situations may help to explain the existence of the different 

livestock systems in the area. 

Another important factor not considered in this study is the impact 

of the existing tax structure on the relative profitability of various 

beef systems and range improvement practices. The cost of an income tax 

may shift the relative profitability of two production alternatives as 

net returns for various enterprises can be markedly changed when returns 

above taxes are maximized. The capital gains tax provision which limits 

the rate of taxation on income received from the sale of breeding stock 

may increase the profitability of cow-calf systems relative to steer 

systems for ranch operators in high income tax brackets. Tax deductions 

for making range improvements may also reduce the actual cost of making 

such improvements and, therefore, increase their profitabi lity. 

By including time as an explicit variable in the analysis, one is 

able to deal with problems of production timing, capital accumulation, 

and to study the effect of a decision in one time period on production in 

future time periods. However, when time is included the number of alter-

natives considered must necessarily be limited or the problem becomes both 

conceptually and empirically cumbersome. Thus, the realism gained by 

including time as a variable may be offset by that lost in restricting 

the number of admissible alternatives. 

The programming models assume that resource supplies and input-

output coefficients are known with certainty and that the variance of the 

coefficients is zero. 1 This is obviously not the case in the study area. 

1An alternative view is that the various coefficients are expected 
values. 
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However, one method of coping with risk and uncertainty is that of dis

counting returns at a rate cormnensurate with the manager's subjective 

evaluation of risk and uncertainty involved. Thus, the optimum programs 

for high capital and discount rates could be viewed as optima if risk 

and uncertainty are considered to be high. 

Labor coefficients used are for relative ly large scale ranches 

and would require adjusting if applied to smaller operations . However, 

it is believed that the range over which the results apply, if scaled 

to the size of operation, would include a high percentage of the ranches 

of Northeastern Oklahoma. 

The assumption is also made throughout the study that all land is 

owned and that additional land can be obtained by purchase only. Thus, 

no consideration is given to rental possibilities. Partial budgets 

indicate, however, that it would be more profitable to rent land, if 

available, at present rental prices, than to buy. 

The effect of range improvements on the value of land needs further 

investigation. If costs of improvements exceed the increase in land 

value, the results obtained in the dynamic analysis tend to over estimate 

the profitability of such improvements. If the value of land is increased 

more than the costs of improvements, the net amount should be reflected as 

an addition to returns for making the improvement. 

A given set of practices and yields were assumed for each of the 

range improvement alternatives. Analysis with different practices and 

yields may have produced different results. For example, costs of estab

lishing Bermuda grass are based on present custom rates. If the rancher 

has sufficient unpaid family labor, costs may be greatly reduced. 
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Recommended fertilization rates and resulting expected yields were used; 

lower fertilization rates and yields may result in a higher net rate of 

return to capital. 

The procedures used in this study are generally applicable to any 

economic evaluation in which decisions are made among alternatives involv

ing different investment and income patterns over time, or where income 

in one time period is an important source of investment capital in 

future periods. The application of results to any individual ranch will 

depend upon the degree to which the data used and assumptions made 

represent actual ranch conditions and situations. 
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APPENDIX A, TABLE 1.1 

ESTIMATED PRODUCTION REQUIREMENTS AND INCCJ,fE FOR BEEF COW HERD (25 COW 
UNIT) FALL CALVING; NON-CREEP; CALVES BORN OCTOBER .30; WINTER RATION 

CSC, AND RANGE; SELLING GOOD-CHOICE FEEDER CALVES JULY 20 

Capital Item 

Brood cows 
Bulls 
Heifers> 1 yr. 
Calves Weaned 

Total 

Number 

25 
1 
4 

21 

( PROCESS P1) 

Total 
A. U. 

25 
1 
2 

28 

Est. 
Value 

16o.oo 
.300.00 
125.00 

Total 
Value 

4,000.00 
300.00 
500.00 

4,800.00 

Requirement 
Per Cow 

- ... 

192.00 

Per Production 
Item Number Weight Price 

Value 
Each 

Total 
Value ~ 

Cull cows 
Heifer calves 
Steer calves 

Total Receipts 

Annual Inputs 
~ 

Range 
csc, 2.25 lbs/day 
Hay (prairie) 
Minerals 
Vet. and Med. 
Bull Depr. 
Hauling 
Marketing cost 
Tax 

Total 

3 
7 

10 

AUM 
Cwt. 
Ton 
Lbs. 
$ 
$ 
Cwt. 
Cwt. 
11 

Returns to Selected Factors 

987 
450 
490 

3.28 
0.025 

30.00 
2.00 

35.00 

4.30 

·J.~.40 152.00 
23.60 106.20 
25.6o 125.44 

456.00 
743.40 

1,254.40 
2,453.80 98.15 

Number 
Per 

Total Price Cost Cow 

28 
28 
28 
28 
28 

1 

8 

352.00 
91.84 

.70 
840.00 

56.00 
35.00 

110.11 
110.11 
34.40 

3.80 349.00 

.03 25.20 
56.00 
35.00 

.25 27.53 

.25 27.53 

14.08 

0.03 

34.40 
554.66 22.18 

Labor Requirements Per Cow Unit (Hours): 
~· Feb. Mar. A46. May ~ ~ Aug. Sept. Q£!• ]2y. 1!!£• 
• 32 • 58 • 4o • 10 • 08 • 34 • 08 • 42 • 8 5 1. 10 • 72 

1Tax computed on basis of $4.30 per $100.00 assessed value. 

Total 
5.45 
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APPENDIX A, TABLE 1.2 

ESTIMATED PRODUCTION REQUIREMENTS AND INC<J,fE FOR BEEF COW HERD (25 COW 
UNIT) FALL CALVING; NON-CREEP; CALVES BORN OCTOBER 30; WINTER 

RATION ALFALFA HAY AND RANGE; SELLING GOOD-CHOICE FEEDER 

Capital Item 

Brood cows 
Bulls 
Heifers > 1 yr. 
Calves weaned 

Total 

CALVES JULY 20 (PROCESS P2) 

Number 

25 
1 
4 

21 

Total 
A. U. 

25 
1 
2 

28 

Est. 
Value 

160.00 
300.00 
125.00 

Total 
Value 

4,000.00 
300.00 
500.00 

4,800.00 

Requirement 
Per Cow 

192.00 

Production 
Item 

Value 
Each 

Total Per 
Number Weight Price Value Cow 

Cull cows 
Heifer calves 
Steer calves 

3 
7 

10 

987 
450 
490 

15.40 
23.60 
25.60 

152.00 
106.20 
125.44 

456.00 
743.40 

1,254.40 
Total Receipts 2,453.80 98.15 

Annual Inputs 
Item 

Range 
Hay (alfalfa, 8 

lbs/day) 
Minerals 
Vet. and Med. 
Bull depr. 
Hauling 
Marketing cost 
Tax 

Total 

Unit 

AUM 

Ton 
Lbs. 
$ 
$ . 
Cwt. 
Cwt. 
ll 

Returns to Selected Factors 

~ Number 

.524 28 
30.00 28 
2.00 28 

35.00 l 

4.30 8 

Labor Requirements Per Cow Unit (Hours): 

Total Price 

.322.00 

14.672 
840.00 .03 

56.00 
35.00 

110.11 .25 
110.11 .25 
34.00 

25.20 
56.00 
35.00 
27.53 
27.53 
34.00 

205.26 

Jan. Feb. Mar. ~. May June ~ Aug. s4pt. Oct. Nov. Dec • 
• 52 .80 T2 .53 .10 .08 .34 .08 2 .85 1.10 .94 

1Tax computed on basis of $4.30 per $100.00 assessed value. 

Per 
Cow 

12.88 

.59 

8.21 

Total 
6. 38 
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APPENDIX A, TABLE 1.3 

ESTIMATED PRODUCTION REQUIREMENTS AND INCCME FOR BEEF COW HERD (25 C™ 
UNIT) FALL CALVING; NON-CREEP; CALVES BORN OCTOBER 30; WINTER 

RATION CSC, PRAIRIE HAY AND RANGE; SELLING GOOD-CHOICE 
FEEDER CALVES JULY 20 (PROCESS P3) 

Total Est. Total Requirement 
Capital Item Number A.U. Value Value Per Cow 

Brood cows 25 25 160.00 4,000.00 
Bulls 1 l 300.00 300.00 
Heifers > l yr. 4 2 125.00 500.00 
Calves weaned 21 

Total 28 4,800.00 192.00 

Production Value Total 
Item Number Weight Price Each Value 

Cull cows 3 987 15.40 152.00 456.00 
Heifer calves 7 460 23.60 108.56 759.92 
Steer calves 10 500 25.60 128.00 12280.00 

Total Receipts 2,495.92 

Annual Inputs 
Item Unit Rate Number Total Price Cost 

Range AUM 292.00 
csc, 1.5 lbs/day Cwt. 2.19 28 61.32 3.80 233.02 
Hay (prairie 

12 lbs/day) Ton • 79 28 22.12 
Minerals Lbs. 30.00 28 840.00 .03 25.20 
Vet. and Med. $ 2.00 28 56.00 
Bull depr. $ 35.00 1 35.00 35.00 
Hauling Cwt. 111.81 .25 27.95 
Marketing cost Cwt. 111.81 .25 27.95 
Tax 1./ 4. 30 8 34.40 34.40 

Total 439.52 

Returns to Selected Factors 

Labor Requirements Per Cow Unit (Hours): 
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov • 
• 52 .80 .62 .53 .10 .08 .34 .08 .42 .85 1.10 

1Tax computed on basis of $4.30 per $100.00 assessed value. 

Per 
Cow 

99.84 

Per 
Cow 

ll.68 

.88 

17.58 

82.26 

Dec. Total 
.94 6.38 
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APPENDIX A, TABLE 1.4 

ESTIMATED PRODUCTION REQUIREMENTS AND INCOME FOR BEEF COW HERD (25 COW 
UNIT) FALL CALVING; NON-CREEP; CALVES BORN OCTOBER 30; WINTER 

RATION OAT-VETCH GRAZING AND 1/3 RATION CSC, HAY AND 
RANGE; SELLING GOOD-CHOICE FEEDER AND SLAUGHTER 

CALVES MAY 30 (PROCESS P4) 

Capital Item 

Brood cows 
Bulls 
Heifers> 1 yr. 
Calves weaned 

Total 

Production 
Item 

Cull cows 
Heifer calves 
Steer calves 

Total Receipts 

Annual Inputs 
Item 

Oat-vetch grazing 
Range 
csc, 5 lbs/day 
Hay (prairie, 

4 lbs/day) 
Minerals 
Vet. and med. 
Bull depr. 
Hauling 
Marketing cost 
Tax 

Total 

Number 

25 
1 
·4 

21 

Number 

3 
7 

10 

AUM 
AUM 
cwt. 

Ton 
Lbs. 
$ 
$ 
cwt. 
cwt. 
!/ 

Returns to Selected Factors 

Est. Total Requirement Total 
A. U. Value Value Per Cow 

25 
1 
2 

28 

16o.oo 
300.00 
125.00 

4,000.00 
300.00 
500.00 

4,800.00 192.00 

Weight Price 
Value 
Each 

Total 
Value 

Per 
Cow 

987 
430 
460 

Rate Number 

.73 28 

.20 28 
30.00 28 
2 .00 28 

35.00 1 

4.30 8 

156.93 
105.35 
121.90 

470.79 
737.45 

1,219.00 
2,427.24 97.09 

Total Price 

110.00 
226.00 
20.44 3.80 

7.34 
840.00 .03 

56.00 
35.00 

105.71 .25 
105. 71 .25 
34.40 

Per 
Cost Cow 

77.67 

4.40 
9.04 

25.20 .29 
56.00 
35.00 
26.43 
26.43 
34.40 

281.13 11.25 

85.84 

Labor Requirements Per Cow Unit (Hours): 
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. 
.52 .80 T2 .53 .10 .32 .10 .08 .42 .85 1.10 

1Tax computed on basis of $4. 30 per $100.00 assessed value. 

Dec. Total 
.94 6.38 
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APPENDIX A, \,TABLE 1. 5 

ESTIMATED PRODUCTION REQUIREMENTS AND INCOME FOR BEEF COW HERD (25 COW 
UNIT) SPRING CALVING; NON-CREEP; CALVES BORN MARCH 5; WINTER 

RATION CSC, AND RANGE; SELLING GOOD-CHOICE FEEDER CALVES 
OCTOBER 10 (PROCESS P5) 

Total Est. Total Requirement 
CaEital Item Number A. U. Value Value Per Cow 

Brood cows 25 25 160.00 4,000.00 
Bulls 1 1 300.00 300.00 
Heifers > 1 yr. 4 2 125.00 500.00 
Calves weaned 22 

Total 28 4,800.00 192.00 

Production Value Total Per 
Item Number Weight Price Each Value Cow 

Cull cows 3 987 14.50 143.12 429.36 
Heifer calves 7 460 23.00 105.80 740.60 
Steer calves 11 485 25.00 121.25 l z JJJ. :Z:2 

Total Receipts 2,503.71 100.15 

Annual InEuts Per 
Item Unit ~ Number Total Price Cost Cow 

Range AUM 336.00 13.44 
csc, L 5 lbs/day Cwt. 2.19 28 61.32 3.80 233.02 
Hay (prairie) Ton .025 28 .70 .03 
Minerals Lbs. 30.00 28 840.00 .03 25.20 
Vet. and med. $ 2.00 28 56.00 56.00 
Bull depr. $ 35.00 1 35.00 35.00 
Hauling Cwt. 115.20 .25 28.80 
Marketing cost Cwt. 115.20 .25 28.80 
Tax ll 4.30 8 34.40 24.40 

Total 441.22 17.65 

Returns to Selected Factors 82.50 

Labor Requirements Per Cow Unit (Hours): 
Jan. Feb. Mar. AEr• May June JulY Aug. SeEt• Oct. 
.72 1.15 1.23 .95 .10 .36 .10 .08 .10 .24 

Nov. 
.25 

1Tax computed on basis of $4.30 per $100.00 assessed value . 

Dec. Total 
• 30 5. 58 
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APPENDIX A, TABLE 1.6 

ESTIMATED PRODUCTION REQUIREMENTS AND INCOME FOR BEEF COW HERD (25 COW 
UNIT) FALL CALVING; CREEP FEED; CALVES BORN OCTOBER 30; WINTER 

RATION CSC, AND RANGE; SELLING GOOD-CHOICE FEEDER STEERS 
JULY 20 (PROCESS P6) 

Total Est. Total Requirement 
ca2ital Item Number A. U. Value Value Per Cow 

Brood cows 25 25 160.00 4,000.00 
Bulls 1 1 300.00 300.00 
Heifers > 1 yr. 4 2 125.00 500.00 
Calves weaned 21 

Total 28 4,800.00 192.00 

Production Value Total Per 
~ Number Weight Price Each Value Cow 

Cull cows 3 987 15.40 152.00 456.00 
Heifer calves 7 520 24.oo 124.80 873.60 
Steer calves 10 560 26.00 1~ 1,456.00 

Total Receipts 2,785.60 111.42 

Annual In2uts Per 
Item Unit Rate Number Total Price Cost £2! 

Range AUM 28 336.00 13.44 
CSC, 2~25 lbs/day Cwt. 3.28 28 91.84 3.80 349.00 
Hay (prairie) Ton .025 28 31.70 .03 
Creep feed Cwt. 8.50 21 178. 50 3.08 549.78 
Minerals Lbs. 30.00 28 840.00 .03 25.20 
Vet. and med. $ F.oo 28 56.00 56.00 
Bull depr. $ -35.00 1 35.00 35.00 
Hauling Cwt. 122.01 .25 30.50 
Marketing cost cwt. 122.01 .25 30.50 
Tax )) 4.30 8 34.40 ~4.40 

Total 1,110.38 44.42 

Returns to Selected Factors 67.00 

Labor Requirements Per Cow Unit (Hours): 
Jan. Feb. Mar. A2r. May June July Aug. Se2t. Oct. Nov. Dec • 
• 72 1.00 .80 • 73 .20 :-i:8 . 34 .08 .42 .85 1.10 .94 

Total 
7.36 

lTax computed on basis of $4.30 per $100.00 assessed value. 
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APPENDIX A, TABLE l.7 

ESTIMATED PRODUCTION REQUIREMENTS AND INCOME FOO. BEEF COW HERD (25 COW 
UNIT) SPRING CALVING; CREEP; CALVES BORN MARCH 5; WINTER RATION 

CSC, AND RANGE; SELLING GOOD-CHOICE FEEDER CALVES; 

Capital Item 

Brood cows 
Bulls 
Heifers> 1 yr. 
Calves weaned 

Total 

Production 
Item 

Cull cows 
Heifer calves 
Steer calves 

Total Receipts 

Annual Inputs 
Item 

Range 
CSC, 1. 5 lbs/day 
Hay (prairie) 
Creep feed (3 lbs/ 

day) 
Minerals 
Vet. and med. 
Bull depr. 
Hauling 
Marketing cost 
Tax 

Total 

OCTOBER 10 (PROCESS P7) 

Total 
A. U. 

Est. Total Requirement 
Number Value Value Per Cow 

25 
1 
4 

22 

25 
1 
2 

160.00 
300.00 
125.00 

4,000.00 
300.00 
500.00 

28 4,800.00 192.00 

Number Weight Price 
Value 
Each 

3 987 
7 495 

11 520 

14.50 
23.100 
25.00 

143.12 
113.85 
130.00 

Unit Rate Number Total 

AUM 
cwt. 
Ton 

cwt. 
Lbs. 
$ 
$ 
cwt. 
cwt. 

Jj 

12 28 
2.19 28 

.025 28 

4.83 22 
30.00 28 
2.00 28 

35.00 1 

4.30 8 

336.00 
61.32 

.70 

106.00 
840.00 

56.00 
35.00 

121.45 
121.45 

34.40 

Total 
Value 

429.36 
796.95 

1,430.00 
2,656-31 

Price 

3.80 

3.08 
.03 

.25 

.25 

233.02 

326.50 
25.20 
56.00 
35.00 

. 30-;. 36 
30.36 
34.40 

770.84 

Per 
Cow 

106.25 

Per 
Cow 

13.44 

.030 

Returns to Selected Factors 

30.83 

75.42 

Labor Requirements Per Cow Unit {Hours): 
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct • 
• 94 1.37 1.45 .95 .20 .56 .20 .28 .20 .34 

Nov. Dec. Total 
.25 .52 7.26 

1Tax computed on basis of $4.30 per $100.00 assessed value. 
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APPENDIX A, TABLE 2.1. 

ESTIMATED PER UNIT PRODUCTION REQUIREMENTS AND INCOME FOR 
WINTERING GOOD FEEDER STEERS, FALL-BUY OCTOBER 10; 

ROUGHED THROUGH WINTER ON RANGE, COTTON SEED 
CAKE SUPPLEMENT, SOLD APRIL 1 (PROCESS Pa) 

Item Unit Amount Price Value 

Process Ineuts 
Calf: Cwt. 4.50 25.00 112.50 
Native range. , AUM 3.00 
csc, 1.75 lbs/day Cwt. 2.65 3.80 10.07 
Prairie hay Ton 0.05 
Vet. and med. $ 0.75 0.75 
Minerals Lbs. 8.30 0.03 0.25 
Hauling Cwt. 9.50 0.25 2.38 
Marketing costs Cwt. 9.50 0.25 2. J§ 

Total 128.33 

Returns Cwt. 5.00 27.00 135.00 
Less 1 percent shrinkage 133.50 

Returns to Selected Factors 5.17 

Labor Reguirements Per Steer (Hours): 
Jan. Feb. !!£· Apr. May ~ July Aug. Sept • .2£!• !2!• 12!£• Total 
.25 .25 .25 o.o o.o o.o o.o o.o o.o .18 .15 .25 1.33 
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APPENDIX A, TABLE 2,2 

ESTIMATED PER UNIT PRODUCTION REQUIREMENTS AND INCOME FOR PRODUCING 
GOOD FEEDER STEERS; FALL-BUY OCTOBER 10; ROUGHED THROUGH 

WINTER ON RANGE, COTTON SEED CAKE SUPPLEMENT, 
SOLD OFF GRASS, AUGUST 10 (PROCESS P9) 

Item Unit Amount Price Value 
Process In;euts 
Calf cwt. 4.50 25.00 112.50 
Native range AUM 6.oo 
csc, 1. 75 lbs/day Cwt. 2.90 3.80 11.02 
Prairie hay Ton 0.05 
Vet. and med. $ 1.45 . 1.45 
Mineral Lbs. 16.30 0.03 o.49 
Hauling Cwt. 11.75 0.25 2.94 
Marketing costs cwt. 11.75 0.25 2.94 
Tax $100 assessed value 0.15 4-30 o.64 

Total 131.98 

Returns Cwt. 7.25 23.00 166.75 
Less 1 percent shrinkage 165.08 

Returns to Selected Factors 33.10 

Labor Reguirements Per Steer (Hours): 

~· Feb, Mar. Apr. May June July Aug. Sept. Oct. · Nov. Dec. Total 
.25 .25 .25 .25 .18 .10 .18 .12 o.o .18 .25 .25 2.26 
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APPENDIX A, TABLE 2.3 

ESTIMATED PER UNIT PRODUCTION REQUIREMENTS AND INCOME FOR PRODUCING 
GOOD FEEDER STEERS; FALL-BUY OCTOBER 10; LATE SUMMER SELL 

AUGUST 10; WINTER RATION, COTTONSEED CAKE AND 
PRAIRIE HAY, SOLD OFF GRASS (PROCESS P10) 

Item Unit Amount Price Value 

Process Inputs 
Calf Cwt. 4.50 25.00 112.50 
Native range AUM 3.00 
csc, 1.25 lbs/day cwt. 2.07 3.80 7.87 
Prairie hay, 12 lbs/ 

day Ton 1.00 
Vet. and med. $ 1.45 1.45 
Mineral Lbs. 16.30 .03 .49 
Hauling Cwt. 12.10 .25 3.03 
Buy-sell cost cwt. 12.10 .25 3.03 
Tax .1 . $100 assessed .value 0.15 4.30 .64 

Total 129.01 

Returns Lbs. 760.00 23.00 174.80 
Less 1 percent shrinkage 11J.02 

Returns to Selected Factors 44.04 

Labor Reguirements Per Steer (Hours l: 
Jan. Feb. Mar. Apr. May ~ ~ Aug. Sept. Oct. Nov. Dec. 
.41 . • 41 Tl .20 .18 .10 1 .12 o.o .18 Tl Tl 

Total 
3.01 
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APPENDIX A, TABLE 2.4 

ESTIMATED PER UNIT PRODUCTION REQUIREMENTS AND INCOME FOR PRODUCING 
GOOD FEEDER STEERS; FALL-BUY OCTOBER 10; SPRING SELL 

MAY 10; WINTER RATION, OAT-VETCH GRAZING 
AND PRAIRIE HAY (PROCESS P11) 

Item Unit Amount Price Value 

Process Inputs 

Calf Cwt. 4.50 25.00 112. 50 
Native range AUM 0.50 
Oats and vetch 

grazing AUM 2.80 
Prairie hay Ton 0.33 
Cottonseed cake Cwt. 0.·69 2.62 
Vet. and Med. $ 1.45 1.45 
Mineral Lbs. 16.30 .03 .49 
Hauling Cwt. 11.66 .25 2.91 
Buy-sell cost cwt. 11.66 .25 2.91 
Tax $100 assessed value 0.15 4. 30 .64 

Total 123. 54 

Returns Lbs. 716.00 25.00 179.00 
Less 1 percent shrinkage 1:n.21 

Returns to Selected Factors 53.69 

Labor Reguirements Per Steer ( Hours l: 
Jan. Feb. Mar. Apr. 

~ 
June July Aug. Sept. Oct. Nov. Dec. Total 

.15 .15 .10 .10 .18 .10 .10 1.22 
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APPENDIX A, TABLE 2.5 

ESTIMATED .PER UNIT PRODUCTION.REQUIREMENTS AND INCOME FOR 
PRODUCING GOOD FEEDER STEERS; . SPRING BUY APRIL l; SELL 

AUGUST 10; GRAZING DURING SUMMER (PROCESS P12) 

Item Unit Amount Price Value 

Process Inputs 

Steer Cwt. 5.00 27.00 135.00 
Native range AUM 3.00 
Vet. and med. $ 0.70 0.70 
Mineral Lbs. 16.30 0.03 0.24 
Hauling . Cwt. 12.25 0.25 3.06 
Buy-sell cost Cwt. 12.25 0.25 ~.06 

Total 142.06 

Returns Lbs. 725.00 23.00 166.75 
Less 1 percent shrinkage 165.08 

Returns to Selected Factors 23.02 

Labor Reguirements Per Steer (Hoursl: 
Jan. l!.!?• ~· Apr. May .J!!!!! July Aug. Sept • .Qtl • .!2!• .!!!£• Total 
-- -- -- .28 .• 10 .18 .10 .10 .76 



148 

APPENDIX A, TABLE 2.6 

ESTIMATED PER UNIT PRODUCTION REQUIREMENTS AND INCOME FOR 
PRODUCING GOOD FEEDER STEERS; SPRING BUY APRIL l; SELL 

.. SEPTEMBER 1; SUDAN GRAZING ( PROCESS P1:3) 

Item Unit Amount 

Steer cwt. 5.00 
Native range A'tlM 1.20 
Sudan grazing AUM 2.00 
Vet. and med. $ 0.70 
Mineral Lbs. 8.00 
Hauling cwt.· 12.65 
Buy-sell cost cwt. 12.65 

Total 

Returns Lbs. 765.00 
.Less 1 percent shrinkage 

Returns to Selected Factors 

Labor Requirements Per Steer (Hours): 

Price 

27.00 

.03 

.25 

.25 

.J!!!• Feb. !!!:• Apr. May . l!m! July !!!a• Sept. Oct. !2Y• 12!£• 
-- ·.28 .10 .18 .10 .24 -- -- · --

Value 

135.00 

0.70 
0.24 
3.16 

.--1J:§_ 
142.2b 

173.66 
171.92 

29.66 

Total 
.· .90 
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APPENDIX A, TABLE 3.1 

ESTIMATED PER ACRE REQUIREMENTS, COSTS, AND RETURNS FOR RESEEDING 
NATIVE GRASS FOR PASTURE ON IDLE CROPLAND, UPLAND, AND BOTTOM

LAND (PROCESSES P14, P1 5, P16, P17) NORTHEASTERN OKLAHOMA 

Operation , Equipment 
Times 
Over 

Labor 
Hours/Acre 

Tractor 
Hours/Acre 

Equipment Cost* 
Per Hour Per Acre 

Machine and Labor Requirements Per Acre for Establishment: 

Chisel 10 1 · Hoeme LO .3 .3 
Disc 6 1 Tandem 2.0 LO 1.0 
Harrow 12' Spiketooth LO .3 .3 
Seed 10 1 Drill LO ..:.:2-. .5 

Total 2.1 2.1 

Total Machinery Costs and Labor for Establishment: 
Item 
Tractor (2.1 hours at $.81) 
Other machinery 
Labor (February 1.3, April .8) 

Materials Per Acre: 

Seed (10 lbs of 30-40 percent PLS at $.60) 
Spray (to control weeds first year} 
Total Materials Cost 

• 57 .17 . 
.21 .21 
.15 .05 
.84 .42 

.85 

Per Acre 
$L70 

.85 
2.1 hours 

$6.oo 
1.50 

$7.50 

Total Establishment Costs without ACP (Processes P14 and P15) 
Less Estimated ACP · 

$10.05 
5.00 

Total Farmers Cost with ACP (Processes P16 and P17) 

Production: 

First year 
Second year 
Third year and each year thereafter 

Annual Costs: 

Spray (one year in 10 at $1.50) 

* Excluding tractor costs. 

Bottomland 
P15 and P17 

0 
0 

1.5 AUM/Acre 

$ 5.05 plus 
2.1 hours 

labor 

Upland 
P14 and P16 

0 
0 

1.2 AUM/Acre 

$.15 
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APPE;NDIX A, TAB.LE 3.2 

ESTIMATED PER ACRE REQUIREMENTS, AND PRODUCTION FOR BRUSHLAND PASTURE, 
COSTS OF AERIAL TREATMENT AND BSTIMATED·POST-TREATMENT COSTS AND 

PRODUCTION (PROCESSES P18 I.ND .P19) NORTBEA$TERN OICLAROMA. 

Native Range {Brushland Pasture) Before Treatment 

Establishment costs 

Annual maintenance costs 

Labor 

Estimated production 

Native Rane Brushland Pasture Brush Controlled: 
Per Acre Cost for Aerial. Treatment) 

Custom Aerial Spraying (2.0 times at $7.00) 

Less ACP 

Total Farmer Cost 

(Annual Maintenance) 

Respraying (one year in 7 at $7.00) 

(Estimated Per Acre Production After Treatment) 

1st year (winter only) 

2nd year (winter only) 

3rd year and thereafter 

None 

None 

None 

• 3 AUM Grazing 

$14.oo 

1.00 

$ 7.00 

$ 1.00 

.5 AUM/Acre 

. l. 0 AUK./ Acre 

l. 2 AUM/ Acre 
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APPENDIX A, TABLE 3.3 

ESTIMATED PER ACRE REQUIREMENTS AND COSTS FOR ESTAB-
. LISHING MIDLAND BERMUDA GRASS ( PROCESSES 

P20 TO P31) NORTHEASTERN 01(1,AHOMA 

Times Labor Tractor 1 • • • Equipment .Cost* 
Operation ' : Equipment O\ler .· Hours/ Acre \.'!; Hours/ Acre Per ·. Hour . Per ·Acre 

Machine and Labor Requirements Per Acre for Establishment: 

Break 2 '14 11 M. B. LO 1.2 1.2 
Disc 6'Tandem 2.0 1.0 LO 
Harrow 3 Section 1.0 .7 .7 
Fertilize and 

over seed: 10 'Drill 1.0 ·2 ·2 
Total 3.4 3.4 

Total MachinerI Costs and Labor for Establishment: 
Item 

Tractor (3.4 hours at $.81) 
Other machinery 
Labor (April 1.7, May .5, July .7, Sept •• 5) 
Contract sprigging (sprigs furnished-registered Midland) 

Materials Per Acre: 

Fertilizer (200 lbs of 10-20-10 at $79/ton) 
Legume seed (10 lbs vetch at $.13/lb., 5 lbs lespedeza 

at $.17, 2 lbs big hop at $1.00) 
Lime (1 ton at $4.50/ton) 
Total Materials Cost 

Total Establishment Costs without ACP 
Less ACP 
Total Farmer Cost with ACP 

* Excluding tractor costs. 

• 37 .44 
.21 .21 · 
.15 .11 

.84 .42 
1.18 

Per Acre 

$2°75 
1.18 
3.4 hours 

14.00 

$7.90 

4.15 
4.20 

$16.55 

$34.48 
19.00 

$15.48 plus 
3.4 hours 

labor 
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APPENDIX A, TABLE 3.4 

ANNUAL PER ACRE COSTS AND PRODUCTION FOR BERMUDA-LEGUME PASTURES BOTTOMLAND 
AND UPLAND SOILS, NORTHEASTERN OKLAHOMA (PROCESSES P20, P21, P22, P23) 

Operation Equipment 
Times 
Over 

Labor 
Hours/Acre 

Tractor 
Hours/Acre 

Annual Machine and Labor Requirements Per Acre: 

Fertilize and 
overseed: 10' Drill 1.0 

Mow 7' Mounted 1.0 
Total 

Total Machinery and Labor: 
Item 

Tractor (.9 hours at $.81) 
Other machinery 
Labor (April • 5, July .4) 

Materials Per Acre: 

.5 

.4 

.9 

Fertilize·r (200 lbs 10-20-10 at $79/ton) 

.5 

.4 

.9 

Legume seed (10 lbs vetch at $.13, 5 lbs lespedeza at 
$.17, 3 times in 10 years) · 

Total Materials Cost 

Total Annual Costs Per Acre 

Production: 

First year 
Second year and each year thereafter 

* Excluding tractor costs. 

Bottomland 
P21 and P23 

0 
4.o AUM/Acre 

Equipment Cost* 
Per Hour Per Acre 

.84 

.60 

A,nnual 
Per Acre 

$ .73 
.66 

.42 

.24 

.66 

.90 hours 

$7.90 

.64 
$8.54 

$9.93 plus 
.90 hours 

labor 

Upland 
P20 and P22 

0 
3.0 AUM/Acre 
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APPENDIX A, TABLE 3.5 

ANNUAL PER ACRE COSTS AND PRODUCTION FOR BERMUDA-LEGUME HAY AND PASTURE 
ON UPLAND SOILS, (PROCESSES P24 AND P25) NORTHEASTERN OKLAHOMA . 

Operation Equipment 
T1mes 
Over 

Labor 
Hours/Acre 

Equipment and Labor Requirements Per Acre: 

Fertilize and 
over-seed: 10 1 Drill 1.0 

Mow 7 1 Mounted 2.0 
Rake Side Delivery 2.0 
Bale Pickup 2.0 
Haul 1 1/2 Ton Truck 2.0 

Total 

Total Machinery and Labor: 
Item 

Tractor (3.3 hours at $.81) 
Other machinery 

.5 

.8 

.8 
1.2 
4.2 
7.5 

Labor (April .5, July 3.5, Aug. 3.5) 

Materials Per Acre: 

Baler Wire 
Fertilizer (200 lbs 10-20-10 at $79/ton) 

Tractor 
Hours/Acre 

.5 

.8 

.8 
1.2 

3.3 

Legume seed (10 lbs vetch and 5 lbs lespedeza, 3 
times in 10 years) 

Total Materials Cost 

Total Annual Costs .Per Acre 

Production: 

Equipment Costs* 
Per Hour Per Acre 

.84 

.60 

.66 

.42 

.48 

.53 
1.43 
1.00 

1.72 
1.00 
4.15 

Per Acre 

$ 2.67 
4.15 
7.5 hours 

$2.40 
7.90 

.64 
$10.94 

$17.76 p~us 
7.5 ho'brs 

labor 

None First year 
Second year and each year thereafter 2.0 Tous Hay: attd 1.0 'AUM Grazing 

* Excluding tractor costs. 
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APPENDIX A, TABLE 3.6 

ANNUAL PER ACRE COSTS AND PRODUCTION FOR BERMUDA-LEGUME HAY AND PASTURE 
ON BOTTOMLAND SOILS, (PROCESSES P2&AND P27) NORTHEASTERN OKLAHOMA 

Times 
Operation Eguipni.ent Over 

Equipment and Labor Requirements 

Fertilize and 
over-seed 10' Drill 1.0 

Mow 7' Mounted 2.0 
Rake Side Delivery 2.0 
Bale Pickup 2.0 
Haul 1 1/2 Ton Truck 2.0 

Total 

Total Machinery and Labor: 

Tractor (3.3 hours at $.81) 
Other machinery 

Labor 
Hours/Acre 

Per Acre: 

.5 

.8 

.8 
1.2 
4.2 
7~5 

Labor (April .5, July 3.5, Aug. 3.5) 

Materials Per Acre: 

Baler wire 
Fertilizer (200 lbs 10-20-10 at $79/ton) 

Tractor 
Hours/Acre 

.5 

.8 

.8 
1.2 

3.3 

Legume seed (10 lbs vetch and 5 lbs lespedeza - 3 
times in 10 years) 

Total Materials Cost 

Total Annual Costs Per Acre 

Production: 

First year 

Eguipment Cost* 
Per Hour Per Acre 

.84 .42 

.60 .48 

.66 .53 
1.43 1.72 
1.00 1.00 

4.15 

Per Acre 

$ 2.67 
4.15 
7.5 hours 

$ 3.00 
7.90 

.64 
$11.54 

$18.36 plus 
7.5 hours 

labor 

None 
Second year and each year thereafter 2.5 Tons Hay and 1.5 AUMiGrazing 

* Excluding tractor costs. 
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APPENDIX A, TABLE 3.7 

ANNUAL PER ACRE COSTS AND PRODUCTION FOR BERMUDA-LEGUME PASTURES 
OVERSEEDED WITH RYE ON UPLAND SOILS (PROCESSES 

P28 AND P29) NORTHEASTERN OKLAHOMA 

Times Labor 
Operation Equipment Over Hours/Acre 

Tractor 
Hours/Acre 

Equipment Cost* 
Per Hour Per Acre 

Annual Machine and Labor Requirements Per Acre: 

Fertilize and 
Over-seed 

Mow 
Total 

10 I Drill 2.0 
7' Mounted 1.0 

Total Machinery and Labor: 

Tractor (1.4 hours at $.81) 
Other machinery 
Labor (Sept •• 5, July · .4, April .5) 

Materials Per Acre: 

1.0 
.4 

1.4 

Fertilizer (200 lbs 10-20-10 at $79/ton) 

1.0 
.4 

1.4 

.84 

.60 

Per Acre 

$ 1.13 
1.08 

.84 

.24 
1.08 

1.4 hours 

$ 7.90 
Legume seed (10 lbs vetch at $.13, 5 lbs lespedeza at $.17, 

3 times in 10 years) .64 
Rye (1 bu. at $1.50) 
Total Materials Cost 

Total Annual Costs Per Acre 

Production: 

First year 
Second year and each year thereafter 

* Excluding tractor costs. 

1.50 
$10.04 

$12.25 plus 
1.4 hours 

labor 

None 
3.5 AUM Grazing/Acre 



APPENDIX A, TABLE 3.8 

ANNUAL PER ACRE COSTS AND PRODUCTION FOR BERMUDA-LEGUME PASTURES 
OVERSEEDED WITH RYE ON BOTTOMLAND SOILS (PROCESSES 

P.30 AND P31 ) NORTHEASTERN OKLAHOMA 

'Times Labor Tractor Equipment Cost* 
Operation Equipment Over Hours/Acr1, Hau.ntAcre·-· Per Hour Per Acre 

Annual Machine and Labor Requirements 

Fertilize and 
Over-seed 10' Drill 

Mow 7' Mounted 
Total 

Total Machinery and Labor: 

Tractor (1.4 hours at $.81) 
Other machinery 

2.0 
1.0 

Labor (Sept •• 5, July .4, April .5) 

Materials Per Acre: 

Per Acre: 

LO 
.4 

L4 

Fertilizer (200 lbs 10-20-10 at $79/ton) 

LO 
.4 

1.4 

Legume seed (10 lbs vetch at $.13, 5 lbs lespedeza 
at $.17, 3 times in 10 years) 

Rye (1 bu. at $1.50) 
Total Materials Cost 

Total Annual Costs Per Acre 

Production: 

First year 
Second year and each year thereafter 

* Excluding tractor costs. 

.84 .84 

.6o .24 
L08 

Per Acre 

$1.13 
L08 
1.4 hours 

$7.90 

.64 
L50 

$10.04 

$12.25 plus 
1.4 hours 

labor 

None 
4.5 AUM Grazing/Acre 
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.APPENDIX A, TABLE 4.1 

ANNUAL PER ACRE COSTS AND PRODUCTION FOR NATIVE GRASS 
MEADCMS {PROCESS P32) NORTHEASTERN OKLAHOMA 

Times Labor Tractor Equipment Cost* 
Operation Equipment Over Houts/Acre Hours/Acre Per Hour Per Acre 

Annual Machine and Labor Requirements Per Acre: 

Mow 
Rake 
Bale 
Haul 

Total 

7' Mounted 
Side Delivery 

Pickup 
1 1/2 Ton Truck 

Total Machinery and Labor: 

1.0 
1.0 
1.0 
1.0 

Tractor (1.4 hours at $.81) 
Other machinery 
Labor ( July 3. 5) 

Materials Per Acre: 

Baler wire 

Total Annual Costs Per Acre 

Production: 

* Excluding tractor costs. 

.4 

.4 

.6 
2.1 
3.5 

.4 .6o 

.4 .66 

.6 1.43 
1.00 

1.4 

.24 

.26 

.86 

.20 
2.26 

Per Acre 

$1.13 
2.26 
3.5 hours 

$1.10 

$4.49 plus 
3.5 hours 

labor 

.9 Tons Hay and .3 AUM Grazing 
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APPENDIX A, TABLE 4.2 

ESTIMATED PER ACRE REQUIREMENTS AND COSTS FOR ESTABLISHING 
ALFALFA•BR<Jim ON BOTT(l,ILAND SOILS lPROCESS 

P33) NORTHEASTERN OI<LAH<»U. 

Times Labor Tractor Equipment Cost* 
Operation Equipment Over Hours/Acre Hours/Acre Per Hour Per Acre 

Machine and Labor Requirements Per Acre for Establishment: 

Break 2.!:1411, M. B. LO L2 L2 
Disc 6' Tandem 2.0 LO LO 
Harrow 12 1 Spike Tooth 2.0 .6 .6 
Fertilize and 

seed 10' Drill 1.0 .5 ....!.2-
Total 3.3 3.3 

Total Machinery Costs and Labor for Establishment: 

Tractor (3.3 hours at $.81) 
Other machinery 
Labor (Aug. 1.2, Sept. 2.1) 

Materials Per Acre: 

Fertilizer (200 lbs 0-20-0 at $39.00) 
Seed (18 lbs alfalfa at $.30 and 5 lbs brome at $.20) 
Lime (1.25 tons at $4.50/ton) 
Total Materials Cost 

Total Establishment Costs 

* . Excluding tractor costs. 

1Estimated life of stand is five years. 

.37 

.21 

.15 

.84 

.44 

.21 

.09 

.42 
L 16 

Per Acre 

$2.67 
1.16 
3.3 hours 

$3.90 
6.40 
5.62 

$15.92 

$19.75 plus 
3.3 hours 

labor 
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APPENDIX A, TABLE 4.3 

ANNUAL PER ACRE COST AND PRODUCTION FOR ALFALFA-BROME HAY ON 
BOTTOMLAND SOILS (PROCESS P33) NORTHEASTERN OI<LAHOMA 

Times Labor Tractor Equipment Cost* 
Operation Equipment Over Hours/Acre Hours/Acre Per Hour Per Acre 

Annual Machine and Labor Requirements Per Acre: 

Fertilize and 
seed lQ I Drill LO 

Mow 7' Mounted 2.0 
Rake Side Delivery 2.0 
Bale Pickup 2.0 
Haul 1 1/2 Ton Truck 2.0 

Total 

Total Machinery and Labor: 

Tractor (3.3 hours at $.81) 
Other machinery 

.5 

.8 

.8 
1.2 
4.2 
7.5 

Labor (March .5, June 3.5, July 3.5) 

Materials Per Acre: 

Fertilizer (200 lbs 0·20-0 at $39,00) 
Baler wire 
Total Materials Cost 

Total Annual Costs Per Acre 

Production: 

*Excluding tractor costs. 

.5 

.8 

.8 
1.2 

3.3 

.84 

.60 

.66 
1.43 
1.00 

.42 

.48 

.53 
1.72 
1.00 
4.15 

Per Acre 

$2.67 
4.15 
7.5 hours 

$3-90 
3.60 

$7.50 

$14. 32 plus 
7.5 hours 

labor 

3.0 Tons Hay 
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APPENDIX A, TABLE 4.4 

PER ACRE COSTS AND PRODUCTION FOR WINTER OAT
VETCH GRAZING, NORTHEASTERN OI<LAHOMA 

Operation Equipment 
Times Labor 
Over Hours/Acre 

Equipment and Labor Requirements Per Acre: 

Fertilize 
and seed 

Break 
Disc 
Harrow 

Total 

10' Drill 
2-14" M. B. 
6 1 Tandem 

12' Spike Tooth 

Total Machinery and Labor: 

LO 
LO 
2.0 
LO 

Tractor ( 3.0 hours at $.81) 
Other machinery 
Labor ( Sep~. 2.2, Oct •• 8) 

Materials Per Acre: 

.5 
1.2 
LO 
.3 

3.0 

Fertilizer (100 lbs 10-20-10 at $79/ton) 

Tractor 
Hours/Acre 

~5 
1.2 
LO 
.3 

3.0 

Seed (2 bu. at $1.10 and 10 lbs vetch at $.13) 
Total Materials Cost 

Total Cost Per Acre 

Equipment Cost* 
Per Hour Per Acre 

.84 
• 37 
.21 
.15 

.42 

.44 

.21 

.05 
1.12 

Per Acre 

$2.43 
1.12 
3.0 hours 

$11.00 plus 
3.0 hours 

labor 

Production: 3.2 AUM Grazing 

*Excluding tractor costs. 



APPENDIX A, TABLE 4.5 

PER ACRE COSTS AND PRODUCTION FOR SUDAN 
FOR GRAZING, NORTHEASTERN OKLAHOMA 

161 

Times Labor Tractor Equipment Cost* 
Operation Equipment Over Hours/Acre Hours/Acre Per Hour Per Acre 

Equipment and Labor Requirements Per Acre: 

Fertilize 
', and' Seed 
Break 
Disc 
Harrow 12' 

Total 

10' Drill 
2-14" M.B. 
6 1 Tandem 
Spike Tooth 

Total Machinery and Labor: 

1.0 
1.0 
2.0 
1.0 

Tractor (3.0 hours at $.81) 
Other machinery 
Labor (April 2.2, May .8) 

Materials Per Acre: 

.5 
1.2 
1.0 
.3 

3.0 

Fertilizer (100 lbs 5-10-5 at $47/ton) 
Seed (10 lbs at $.07/lb) 
Total Materials Cost · 

Total Cost Per Acre 

Production: 

* Excluding tractor costs. 

.5 
1.2 
1.0 
.3 

3.0 

.84 
• 37 
.21 
.15 

2.66 AUM Grazing 

.42 

.44 

.21 

.04 
1.12 

Per Acre 

$2.43 
1.12 
3.0 hours 

$2.35 
.70 

$3.05 

$6.60 plus 
3.0 hours 

labor 



APPENDIX B 

STATISTICAL ESTIMATION OF CALF WEIGIITS 

The calf weights used in the budgets are adjusted weights of regres-

sion estimates computed from experimental data on experiments conduct-

ed by the Animal Husbandry Department of Oklahoma State University. The 

experiments were conducted to determine the expected weights of calves 

at different ages and to determine the effects of creep-feeding on 

weight at different ages. The experiments provided data that made it 

possible to compare the weights of fall calves with the weights of 

spring calves at different ages, and also to compare Creep and Non-

Creep fed calf weights. 

The two groups of calves--spring and fall-·-were further divided 

on the basis of creep-fed and non-creep fed and also on the basis of 

sex; thus, the data were divided into eight sets: 

( 1) Creep-fed fall steers 

(2) Non-creep fed fall steers 

( 3) Creep-fed fall heifers 
., 

(4) Non-creep fed fall heifers 

( 5) Creep..ifed spring steers 

( 6) Non-creep fed spring steers 

(7) Creep-fed spring heifers 

(8) Non-creep fed spring heifers. 

Weights were determined and recorded for each calf at regular inter-

vals during the course of the experiment. 
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Statistical Procedures 

Four different statistical models were fitted to each set of experi-

mental data. These were: 

( 1) 
A 
y = a + b1x1 

(2) 
A 
y = a + b1x1 + b2~ 

( 3) 
A 
y = a + blXl + b2~ + b3x3 

( 4) 
A y = a + b1x1 + b3x3 

A 2 
with Y = estimated weight of calves, x1 = age, ~ = x1, and x3 = year. 

Equation (1) is a linear equation using only age to estimate the 

weight of calves. Linear equations of this nature were fitted to all the 

data; however, other equations significantly reduced the variation and, 

therefore, gave better estimates of calf weight for all but two classes 

of the data. The two classes for which the linear equation gave as good 

· an estimate of weight as either of the other two equations were (1) creep-

fed spring steers and (2) non-creep fed spring heifers. 

Equation (2) is a second degree polynomial. If the b2 value is posi-

tive (assuming b1 positive) the estimating line or curve will be concave 

upward; if the b2 value is negative, the estimating line will be concave 

downward. This equation was the best fitting equation for three classes 

of the data, namely, (1) creep-fed fall heifers (2) non-creep fed fall 

heifers, (3) non-creep fed fall steers . 

Equat i on (3) is also a second degree polynomial with an additional 
' ' 

variable, year, added. This equation was fitted to test the .hypothesis 

that the year in which the observations were made would affect the nature 

of the data. This equation proved to be the best fitting equation for 
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only a single class of the data, creep-fed fall steers. 

Equation (4) is a linear equation involving the use of two independent 

variables, age and year, to predict the weights of calves at various 

ages. This equation fitted the data significantly better 'than the other 

equations for two classes of calves (1) creep-fed spring heifers, (2) 

and non-creep fed spring steers. 

CRITERIA FOR EVALUATING THE STATISTICAL MODELS 

h 2 d 2 1 T e tb.i' R , F an S · va ues are the statistical measurements that 

were used to determine the goodness of fit, or accuracy of estimation 

for each of the selected equations. 

The tbi is the symbol for the tor students test of the bi values. 

It is a test to determine whether each of the b values differs signi-

ficantly from ;ero. 

The R2 value is the coefficient of determination. It measures the 

closeness with which the estimated line fits the actual data. If the 

R2 value is 1.0, all estimated values, for given x values, and actual 

values are identical, i.e., ~· =Y. The greater the departure of the 

R2 value from 1.0, the less accurate the estimating equation.1 

The F vaitie is a ratio of the variance left unexplained after re-

gression to that explained by regression. It is seldom, if ever, 

worthwhile to ca.lculate both t and F values. 

2 The S value is the sum of squares of deviation or the amount of 

variation from the line of regression. It indicates the amount by 

which the estimated line fails to fit the actual data. 

1rhe R2 value will never be more than 1 nor less than zero. 
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THE RESULTS WITH EXPERIMENTAL DATA 

The results for the experimental ·data are presented in Appendix B, 

Tables l, 2, and 3. The relevant statistical data for the estimating . 
A 

equation, Y =a+ b1x1 + b2~ + b3x3 are presented in Appendix B, Table 

l. It will be noted that only three of the b3 values were significant 

at the l percent level. All of the b3 values for the fall calves were 

negative; this is probably due to the fact that .weather condi'd.ons were 

becoming increasingly adverse over the three year period in which the 

experiments were conducted, and not due to management practices. The b3 

values for the spring calf data are all positive; this can be attributed 

to favorable weather conditions and improved technology over the three 

year period during which the spring calving experiments were conducted. 

A~ only three of the b3 values were significant at the l percent 

level and weather, which is unpredictable for a given year, was believed 

to be the greatest contributing factor to the variation between years, 

the x3 variable was dropped from the equation and the second degree bi

,2 
nomial was fitted to the data. These results are presented in Appendix 

B, Table 2. 
A 

After having fitted both the polynomial equation, Y =a+ b1x1 + b2~ 
A 

(where~= XI) and the equation Y =a+ b1x1 + b2~ + b3x3, a simple 
A 

linear equation, Y =a+ b1x1 was fitted to each class of the data. The 

results of fitting the data to this equation are presented in Appendix B, 

Table 3. 

2·'l'he b2 value for the cr.eep-fed spring steer, creep-fed spring hei
fer, ·non-creep spring steer, and non-creep fed spring heifer data were 
not significant at the 5 percent level so the second ' degree· polynomial 
was not fitted to these data. 
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A comparison of the s2 values in each of the three tables containing 

equations and statistics for the experimental data will indicate that 

most of the s2 values are r~duced relatively little by including the 

x2 and x3 variables in the equation even though the b2 variable is signi

ficant for 4 of the 8 equations and the b3 varia~le is significant for 

three of the equations. This would indicate that the equation 
A 
Y = a + b1x1 would, for most purposes, be the more practical equation 

to use. The R2 values also remain nearly as high for the simple linear 

equation. 



~uation 
l'I. 

y =a+ b1x1 + b2~ 
+ b3x3 

APPENDIX B, TABLE l 

S~LECTED STATISTICS RELATED TO ALTERNATIVE EQUATIONS FOR CALVES, 
EXPERIMENTAL DATA 1954-55-56 

a value bi value. ·. -8bi .. tbi R2 
; 

F 

· .. Creep fall steers 94.953 bl -951** .097 9.777 .966 1507.118** 
b2 .003691** .360 10.238 
b3 -5.913 .. 3.438 ·- 1.720 

Creep fall heifers 119.868 bl 1.062** . no 9.664 .914 838.150** 
b2 .002065** ·• 38 3 5.393 
b3 -16. 949** . . 3. 400 - 4.984 

Non-creep fall 94.810 bl .880** .119 7.395 .892 570.094** 
steers b2 .001775** .386 4.597 

b -5.521 3.890 -1.419 . 3 

Non-creep fall 84.697 bl .867** .097 8.952 .910 824.603** 
heifers b2 .001753** .316 5.542 

b3 -3.280 .. 3.082 - 1.064 

s2 

879.360 

1841.496 

1926.544 

1500.644 

.... 
.9i' 



.Appendix B; .Table 1 (Continued) 

Equation a value b1value 8b1 tbi R2 F s2 

1951-1952-1953 
A 

Y = a + b 1 x1 + b2X:2 
+ b3x3 

Creep spring steers 65.694 bl 1.750** ;..102 17.164 .946 3732°999** 1068.483 
b2 .000794 .428 1.853 
b3 3.617 2.773 1.304 

Creep spring heifers 49.773 bl 1.786** .085 3.990 .955 •. 2467. 702** 809.172 
b2 .000207 .36o .575 
b3 9°272** 2.324 3.939 

Non-creep spring 44.199 b1 1.782** .153 n.644 .864 450.334** 2341. 720 
steers b2 -.000235 .640 ~.368 

b3 13.134** 3.962 3.315 

Non-creep spring 60.073 bl 1.762** .074 23.927 .962 1998.078** 620.753 
heifers b2 -.000049 .311 ... 156 

b3 2.872 2.035 1.411 · 

. ** 
.. Significant at .01 level. 

..... 
~ 



APPENDIX B, TABLE 2 

SELECTED STATISTICS RELATED TO ALTERNATIVE EQUATIONS FOR CALVES, EXPERIMENTAL DATA 

!9.uation a value b1 v~lue sbi tbi R2 F s2 
A 

Y = a + b1 x1 + b2~ 
(1954-56) 

Creep fall s t eers 78.83 bl 0 958** . 098 9.804 .965 2232.066** 890. 050 
b2 .00361,i.2** .362 10.071 

Creep f all heifers 65. 624 bl 1.116** .115 9.726 .904 1131.450** 2025.984 
b2 .001794** .398 4.513 

Non-creep f all s t eers 78.273 b1 .891** .119 7.492 .891 849.989** 1935. 939 
b2 .001715** .385 4.458 

Non-cr eep fall heifers 74.931'. b1 .875** .097 9.064 .910 1235.672** 1501.452 
b2 .001706** .313 5.445 

A 1 
Y = a + b1x1 
( 1951-53) 

Non-creep spring : .:.: · 71. 558 bl 1.716** .048 35.848 .857 1285.112** 2441.522 
steers 

Creep-spring s teers 65.959 b1 1.928** .032 61.098 .945 1265.154** 1084.839 
!\ 

Creep-spring heifers 64.902 b1 1.832** .027 67.971 .951 4620.089** 859.092 

Non-creep spring 65.586 b1 1. 751** .023 77.409 .961 5992. 328** 620.744 
heifers 

~ 

1h2 not significant at 5 percent level, so not included. ( See Appendix B, Tab le 1 ) • 
(]\ 
\() 

**s i gnificant at .01 level. 



APPENDIX B, TABLE 3 

SELECTED STATISTICS RELATED TO ALTERNATIVE EQUATIONS FOR CALVES, EXPERIMENTAL D~A 

Equation a value bi value - Shi tbi R2 
F s2 

Y = a + blxl 

Creep fall steers1 42.053 bl l.899** .036 51.894 .943 2692.98** 1441.902 

Non-creep fall steers2 54.476 b1 1.399** .036 39.255 .881 154o.98** 2110.730 

Creep fall heifers2 44.656 b1 1.610** .035 45.546 .897 2074.46** 2190.128 

Non-creep fall heifers2 51.218 b1 1 ; _37$H-:. . . , . 029 46.764 .899 2186.97** 1676.328 

Creep spring steers 65.959 b1 1.928** .032 61.098 .945 1265.154** lo84.839 

Non-creep spring 
steers3 ·_ 

71.558 bl l.716** .048 35.848 .857 902.28** 2441.522 

Creep spring heifers3 64.902 bl ,~i ia-~-- .027 67.971 .951 4620.o89** 859.092 

Non-creep spring heifers 65.586 b1 1;75i-iHi-:- .023 77.409 .961 5992.328** 620.744 

** . 
Significant at .01 .level. 

1 Y =a+ b1x1 + b2~ ~ b3x3 best fitting equation. 

2Y =a+ b1x1 + b2X2_ best fitting equation. 

3y =a+ b1x1 + b3x3 best fitting equation. I-' 
-..J 
0 
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APPENDIX C, TABLE l 

SUMMARY OF INPUI REQUlaEME!."TS, PRODUCTION RATES, AND INCQ!E OB. COST EXPECTATIONS FOB. CB.OP AND LIVESTOCK ALT!RNAIIVES CONSIJ!EB.EI) 

pl p2 P. P4 p5 p6 '1 p8 p9 plO pll pl2 pl3 pl4 pl5 \6 p 
Resource: Unit ~ 17 

Idle llottomland Acre ·.oo .oo .oo .00 .oo .00 .oo .oo .oo .oo .oo .oo .oo .oo 1.00 :oo 1.00 

Idle Upland Acre .oo .oo. .oo .00 .oo .oo .oo .• oo .oo _.oo .oo .oo .oo. 1 •. 00 .oo 1.00 .oo 

Croplimd Acre .oo .oo .co 1.38 .oo .oo .oo .oo .oo .oo .88 .oo .75 .oo .oo .oo .oo 

Brushland· ~ere .co .cc .oo ,00 .co .oo .00 .oo .oo -.oo .-00 .oo .oo .oo .oo .oo ,00 

ACP for Brush Dollars .oo .oo .oo .oo .oo .oo .oo .oo .oo .oo .oo .oo .o(i .oo .oo .oo .oo 

ACP for Bermuda Dollars . oo .oo .oo .oo .oo .oo .oo .oo .oo .oo .oo .oo .oo .oo .oo .oo .• oo . 
Total ACP tr.:,llars .oo .oo .oo .oo .co .00 .oo .oo ,cio · .oo .oo .oo .oo 5.00 5.00 .oo .oo 

Dec.-Feb. Labor !lour 1.62 2.26 2.26 2.26 2.17 2.66 2.83 .75 .7_5 1.23 .40 .()() .oo .oo .oo .oo ,oo· 

Marc~-~y Lab-;;~-----~~r- ----~96 - .l.25 •.. 1.25 _ 1.25 2.28 1.7J 2.6o .2.5. ,68 .79 .54 .38 2.63 .oo .oo .oo .oo 

.June-Aug.· Labor Hour .50- .50 .50 .50 · ,54 .60 1.04 ,00 .40 .4o .00- .38 .52 .co .oo .. oo .oo -·--
Sept.-Nov •. Labor Hour 2."37 2.37 2.57 6:~1 .59 2,37 .79 .33 .43 .59 2.92 .oo .co .oo .oo .oo .oo 

Long-Term Capital Dollars 192,00 192.00 192.00 192.00 192.00. 192.00 192.00 192.00 .oo .oo .oo .oo .00 7.15 7.15 12.15 12.15 

Operating Capital Dol,lars 22.18 8.23 17.58 26.43 17.65 44.42 30.83 128.13 131:9e 129.01 133.22 142.06 147.21 .15 .15 .15 .15 
,-, 

Native and/or ~ermuda 
G:r:azing A.U.t:. 14.o8 12.88 11.68 9.04 13.44 13._44 13.44 3.00 6.oo 3.00 .50 3.00 1.20 -1.20 -1.50 -1.20 -1.50 

Prairie.· and/or Bermuda 
Bay Ton .o:; .00 .S8 .f; .C.,3 .c3 .:3 .vs .05 1.00 .33 .oo .oo .oo .oo .oo .oo 

Alfalfa Brome Hay Tor, .(;:) .57 .rn •W .cc .co • .JJ ·"~ .oo .cc .w .oo .oo .oo .oo .oo .co 

Native Meadow Land Acre .oo .00 .00 .00 .oc .oo .00 .00 .oo .oo .oo .oo .oo .oo .oo .oo .00 

Retur-ns ~r Unit Dollars 75.96 89.94 82.26 70.66 82.50 67.00 75.42 
(Cj) 

5.17 33.10 44.04 44.0l 23.02 24.71 -.87- -.87 . -1.37 -1.37 

pl8 
p 
19 

.oo .()() 

.oo .oo 

.oo .oo 

i..oo 1.00 

. 7,00 .oo 

.oo .oo 

7.00 .oo 
.()() .oo 

.00 .oo 

.oo .oo 

.oo .oo 

7.00 14.oo 

1.00 1.00 

-.90 .;-.90 

.oo .co 

.00 .oo 

.00 .oo 

-1.70 .-2.4o 

p 
20 

.oo 

1.00 

.oo 

.oo 

.oo 

19.00 

19.00 

.oo 

• .50 

.i,o· 

.oo 
18;88 

9.93 

-3.00 

.oo . 

.oo 

.oo 

-11.81 

· p2l 

.00 

l.00 

.oo 

.oo 

.00' 

.oo 

.oo 

.oo 

• .50 

.4o 

.oo 

37.88 

9.93 

-3.00 

.oo 

.oo 

.oo 

-13.72 

I-' 
.....J 
I-' 



APPENDIX C, TABLE l (Con~inued) 

Resource 
P22 1'23 P24 1'25 P26 P27 P:28 P29 P30 P31 P32 P33 P34 P35 P36 P37 P39 P39 P40 P41 P42 143 

Idle Bottom! and 1.00 1.00 .oo .oo 1.00 1.00 .oo .oo 1.00 1.00 .oo .oo .oo .oo .oo .oo .oo .oo .oc .QC -1.00 .00 

Idle Upland ·.oo .oo 1.00 1.00 .oc .co 1.00 1.00 .oo .oo .oo .oo .oo .oo .oo .oo .oo .oo .oo .oc .oo .oo 

Cropland ·.00 .oo .oo .oc .oo .oc .00 .oo .oo .oo .oo 1.00 .oo .oo .oo .oo .oo .oo .oo. .oo 1.00 .• oo 

Brushland .oo .oo .oo .oo .oo .oo .oo .. oo .oo .oo ,00 .oo .oo .oo .oo .oo .oo .oo ·.oo .oo .oo .oo 

ACP for Brush .oo .oo .oo .oo .oo .oo .oo .• oo .oo .oo .oo .oo .oo· .oo .oo .oo .oo .oo .oo .oo .oo .oo 

ACP for Bermuda 19.00 .oo 19.00 .oo 19.00 .oo .19.00 .oo 19.00 .oo .oc .oo .oo .oo .oo .oo .oo .• oo .oo .oo .oo .oo 

Totd ACP 19.00 .oo 19:00 .oo 19.00 .00 19.00 .oo ,9.00 .co .oc .oo .00 .oo .oo .oo .oo .oo .oo .oo .oo .oo 

Dec. -Peb. Labor .oo .oo .oo .oo .oo .oo .oo .oo .oc .oo .oo .oo -1.00 .oo .oc .• co .oo .oo .,00 .oo .oo .oo 

March-May Labor .50 .5() .50 .50 .50 .50 .50 .50 .50 .50 .oo .50 .oo -1.od .oo .oo .co .oo .oo .oo .oo .00 

-· 
June-Aug •. Labor .iio .40 7.00 7.00 7.50 7.50 .40 .40 .40 .40 3.50 7.00 .oo .oo -l.00 .oo .oo .oo .co .oo .oo .oo .. 

Sept .. •Nov. Labor .oo .oo .co .00 .oo .oo .50 .50 .50 · .50 .co .oo .oo .oc .oo -1.00 .oo .oo .oo .oo .oo .oo 

Long-Term Capital 18.88 37.88 18.88 37.88 18.88 37.88 18.88 37.88 18.88 37.88. .oo 23.05 .oo .oo .00 .oo .oo .oo ·-1.00 .oo. .oo ao.oo 

Operating Capital 9.93 9.93 17.76 17.7'6 18,36 18.36 12.25 12.25 12.25 12.25 4.49 14.32 1.00 1.00 1.00 1.00. 18.00 29.00 ,oo -1.00 .oo .oo 

Native and/or Bermuda 
.oci Grazing •4.00 -4.00 -1.00 -1.00 -1.50 -1.50 .3.50 -3.50 -4.so -4-50 .90 .oo .oo .oo .oo .oo .oo .oo .oo. .oo -1.20 

Prairie and/ or Bermuda 
Bay .oo .oo -2.00 -2.00 -2.50 -2.50 .oo .• oo .oo .co -.90 .oo .oo .oo .oo .oo -1.00 .oo .oo .oo .oo .oo 

Alfalfa Brome Hay .oo '!:00 .oo .oo .oo .oo .oo ' .oo .oo .oo .oo .3.00 .oo .oo .oo .oo .oo .-1.00 .oo .'00 .oo .oo 

Native Meadow Land .oo .oo .co .oo .oo .oo .oo .oo .00 .oo 1.00 .oo •. oo .oo .• oo .oo .oo .oo .oo .oo .oo .oo 
Returns per Unit -11.81 -13.72 -19;65 -21.55 -20.25 -22.1.5 -14.14 -16.04 -14.14 -16.04 -4.49 -18.9:3 -1.00 -1.00 -1.00 71,00 -18.oo -29.00 -0.56 -o.59 .oo -.75 

~ 

1\3· 



APPEl'IDIX C, TABLE 2 

,SIJl!IWlY 01" INPUT REQUIREMENTS, Pl!.ODIJCTlON llAIES AIID DISCOUNTED INCOME OR COST EXPECTATIONS FOB. CB.OP AIID LIVESTOCK ALIERNATIVES COIISlllERED 

Resource Unit pl P2 P3 P4 P5 P6 P7 P9 P10 1'11 P12 P13 P14 P15 

Idle Jlottomland Acre .• oo .oo .oo .oo .oo .oo .oo ;oo .co .oo .oo .oo .oo 1.00 
cropland 

Idle Upland Cropland Acre .oo .oo .oo .oo .oo .oo .oo ;oo .oo .bo .oo .oo 1.00 .oo. 
Cropland Acre. .oo· .oo .oo 1.38 .oo .oo .oo .oo .oo .88 .oo .75 .• oo .oo 
Brushland . Acre .oo .. .oo • co .oo .oo .oo .oo 

-. 
.oo .oo .oo .oo .oo .oo .oo 

De~. •:PE!b. Labor .Bours 1.62 2.26 2.26 2 •. 26 .2.17 2.66 2.83 .75 1.23 ._40 .• oo .oo ;QO .oo 
March-May Labor Hours -~ 1.25 1.25 . 1.25 2.28 1.73, 2.6o .68 .79 .54 .38 .38 .oo .oo 
June-Aug. Labor Hours .50 .50 ,50 .50 .54 .• 6o 1.04 .40 .40 .oo .38 .52 .oo .• oo 
Sept.-Nov. Labor !lours 2.37 ·2.37 2.37 6.51· .59 2-:37 .79 .43 .59 2.92 .oo .oo .oo .oo 
Long-Term Capital $ 192.00 192.00 J.92.00 192.00 192.00 · 192.00_ 192.00 .oo .oo .oo .oo . .r:c 7.15 7.15 

Short-Term Capital $ 22.18 s.23 17 • .58 26.43 17:65 - i.4.42 30.83_ 131 •. 98 129;{)1 133.22 142.06 1"7-21 .15 .15 

~tive and/ or :Bermuda AllM 14.oe 12.88 n.68 9.04 13.JiJ. 13.44 13.JiJ. 6.·o 3.0 .50 3.00 1.20 · -.96 -1.20 
Gx:azing .. 

Prairie and/or Bermuda ·'If". .03 .oo .ae .29 · .03 .03 .03 .05 1.00 .33 .oo .oo .oo .oo 
Bay ' 

Alfalfa !lay 7o'lt-. .oo _.59 .oo .oo ;oo .oo .oo .·.oo .oo -•. oo .oo .ob .oo .oo 

Native Me'°dow L~d Acre .oo .oo .oo .ob .oo .oo .oo .oo . .oo .oo .oo .oo. .oo .oo 
ReturDS Per Unit (cj): 

6 Percent 10 yr. $ 559.06 661.81 605.43 520.06 6o7.20 493.12 55_5.09. 243.62 324.13 323.91 169.42 181.ify -7.15 -7.15 

6 Percent .20 :yr •. $ 871.26 1,031.38 943.52 810.47 946.28 768.49 865.07 379.66 505.14 504.79 : 264.04 283.42 -7.94 -7.94 

15 Percent 10 yr •. $ 381.32 451.40 412.95 354.71 414.15 336.34 378.61 166.16 221.oe 220.93 115.56 124.oi.. -7.15 -7.15 

15 P!'rcent 20 yr. $ 475.51 562.90 514.95 442.33 516.45 419.42 472.13 207.21 275.69 275.50 144.11 154.68 .7.47 -7.47 

2~ Percent 20 yr. $ 369.93 437.91 400.61 .. 344.11 401.78 326.29 367.30 i.61.20 214.47 214.33 112.11 120,34 ~7-~5 -7.35 

P18 

.oo 

.oo 

.oo 
1.00 

.oo 

-00 

.oo 

.oo 

7.00 

1.00 

-1.11 

.oo 

.oo 

.oo 

-11.39 

-14.31 

-9.29 

-10.15 

-9.09 

~ 

~ 
uJ 



A!'PE!(])IX ·c, TABLE 2 (Continued) 

Resource 
P20 P22 P24 P26 P28 P30 P32 P33. -

Idle Boctomland .oo 1.00 .oo 1,00 .oo 1.00 .oo .oo 
Cropland 

Idle Upland Cropland 1.00 .co 1.00 .co 1.00 .oc .oo .00 

Cropland .oo .co .oo .oo .00 .oo .oo 1.00 

l!rushland .co .oc .oo .co .oo .oo .00 .OQ 

l)ec. -Feb. Labor .oo .oo .oo .oo .ob .oo .oo .oo 

March-May Labor .50 .50 .50 .50 .50 .50 .00 .50 

June-Aug. Labor .40 .40 7.00 7.50 .40 .40 3.50 7.00 

~ept.-.Nov. Labor .oo .oo .oo .oo .50 .50 .oo .oo 

~ong-Term Capital lS.88 18.88 1.8.88 18.88 18.88 18.88 .00 23.05 

-~hort-Te~ Capital 9.93 9-93, 17-76 18 • .36 12.25 12.25 4.49 14.32 

Native and/or Bermuda -2. J -3.6 -.9 -1.35 -3.15 -4.05 .90 -.oo 
Grazing 

Prairie and/ or Bermuda .oo .oo -1.8 -2.25 .co .oo -.90 .-co 
Hay 

Alfalfa Bay .oo .00 .00 .oo .oo .oo .co -3.0 

tlative Meaden.~ Land .oo .oo .oo .oo .oo .• oo 1.00 .oo 
I. 

Returns Per Unit: 
6 Percent 10 yr. ~82.59 -82.59 -132.83 -136.68 -97.48 -97.48 -33.95 -139.32 

6 Percent 20 yr. -132.41 -123.41 -205.84 -212.16 -147.84 -147.84 -51.50 -217.13 

15 Percent 10 yr. -60.oa. -60.08 -92.57 0 95.06 -69.71 -69. 71 -22.54 -95.01 

15 Percent 20 yr. -73.01 -73.01 -115.69 -118.96 -85.65 -85.65 -28.11 -11.8.50 

20 Percent 20 yr. -58.97 -58 .. 97 -90.58 -93.00 -68.33 -68.33 -21.87 -92.19 

P34 P35 _P36 P37 P38 

.oo .oo .oo .oo .oo 

.00 .00 .oo .00 .oo 

.co .00 .oo .co .oo 

.oo .oo .oo .oo .oo 

-1.00 .oo .oo .oo .oo 

.oo -1.00 .oo .oo .oo 

.oo .oo -1.00 .00 .oo 

.oo .oo .oo -1.00 .oo 

.oo .oo .oo .oo .oo 

1.00 1.00 1.00 1.00 18.00 

.• oo .oo .oo .00 . .oo 

.oo .oo .09 .oo , -1.00 

.oo .co .oo .oo .oo 

.oo .oo .oo .oo .oo 

-7.36 -7.36 .7.-36 -7.36 -132.48 

-n.47 -ll.47 -ll.47 -ll.47 -206.46 

-5.02 ~5.02 -5.02 -5.02 -90. 34 

-6.26 -6.26 -6.26 -6.26 -112.68 

-4.87 -4.87 -4.87 -4.87 -87.66 

P39 P40 

.oo .co 

.oo .00 

.oc .oo 

.oo .oo 

.oo .oo 

.oo .00 

.oo .oo 

.co .00 

.oo -1;00 

29.00 .co 

.oo .oc 

.• oo .oo 

-1.00 .oo 

.oo .00 

-213.-44 -.442 

-332.63 c.688 

-145.55 -.753 

-181.54 -.939 

-141.23 -.974 

P41 

.oo 

.oo 

.co 

.oo 

.oo-

.oo 

.oo 

.co 

.oo 

-1.00 

.oo 

.oo 

.oo 

.oo 

-.442 

-.688 

-.753 

-.939 

-.974 

1\2 

-1.00 

.co 

1.00 

.oo 

.oo 

.00 

.00 

.oo 

.oo 

.oo 

.oo 

.00 

.oo 

.co 

0 

0 

0 

0 

0 

t-' 
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APPElcrJIX C, TABLE 3 

SUlll{ARY OF Il:PUT REQUIRElcENTS, PRODUCTION RATES Al1D DISCOIB;TED INCOl'.E OR COST EXPECTATIONS FOR CROP Af.'D LIVESTOCK ALl'ElUlATIVES CO!,SIDERED IN THE DYNAMIC ANALYSES 

Time ·tiiiiePerio'a Income 
R~~urc;e Period Unit l ·5 9 14 15 18 24 26 32 46 47 ·48 Transfer 

Idle Bottomland I 
Idle· Upland I 
Brushland I 
Labor 
Capital 
Native or Bermuda 

Grazing I 
Prairie or Bermuda 

Hay I 
Native Meadow I 

Idle Bottomland II 
Idle Upland II 
Brushland II 
Labor II 
Capital II 

-Native· or--·Bermuda-
Grazing II 

Prairie or Bermuda 
Hay II 

Native Meadow II 

Idle Bottomla.ncl Ill 
Idle Upland Ill 
.Brushland III 
Labor III 
Capital Ill 
Native or Bermuda 

Grazing III 
Prairie or Bermuda 

Hay Ill 
Native Meadow III 

Idle Bottomland IV 
Idle. Upland IV 
Brushland IV 
Labor IV 
Capital IV 
Native or Bermuda 

Grazing IV 
Prairie or :Bermuda: 

Hay IV 
Native Meadow IV 
Income 
Returns to ~"!led Factors: 

6 Percent 20 yr. · 
20 Percent 20 yr. 

}.ere Ci 
Acre 0 
Acre O 
Hour 5.45 
$ 214.18 

Acre 14.08 

Acre .03 
Acre 0 

Acre 0 
Acre 0 
Acre · 0 
Hour 0 
$ 0 

Acr·e 0 

Acre. 0 
-Acre O 

Acre 0 
Acre 0 
Acre 0 
Hour 0 
$ 0 

Acre 0 

Acre 0 
Acre 0 

Acre 
Acre 
Acr.e 
Hour 
$ 

Acre 

Acre 
Acre 
$ 

$ 
$ 

0 
0 
0 
0 
0 

0 

0 
0 

-379.80 

319.94 
227.12 

0 
0 
0 

5.58 
209.65 

13.44 

.03 
0 

0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 

0 

0 
0. 

-412.50 

347.49 
246.68 

0 
0 
0 

2.26 
131.98 

6.0 

.05 
0 

0 
0 
0 
0 
0 

0 

0 
·o 

D 
0 
C 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

-165.50 

139.42 
98.97 

0 
1.00 

0 
0 

7.30 

-.72 

0 
0 

0 
1.00 

0 
0 

.15 

-1.20 

0 
0 

.o 
1.0C 

0 
0 

.15 

-1.20 

0 
0 

0 
1.00 

0 
0 

.15 

-1.20 

0 
0 

7.90 

-8.86 
-7.88 

1.0 
0 
0 
0 

7.30 

-.90 

0 
0 

1.00 
0 
0 
0 

.15 

-1.50 

0 
0 

1.00 
0 
0 
0 

-15 

-1.50 

0 
0 

1.00 
0 
0 
0 

.15 

-1.50 

0 
0 

7.90 

-8.86 
-7,88 

0 
0 

1.00 
0 

7.00 

-.98 

0 
0 

0 
0 

1.00 
0 

1.40 

-1.20 

0 
0 

0 
0 

1.00 
0 

1.40 

-1.20 

0 
0 

0 
0 

1.00 
0 
0 

-l.20 

0 
0 

7.00 

•14. 31 
-9.09 

0 
1.00 

0 
7.5 

36.64 

-.so 
-1.6 

0 

0 
1.00 

0 
7.5 

17.7fj 

-1.0 

-2.0 
0 

0 
1.00 

0 
7.5 

17.76 

-1.0 

-2.0 
0 

0 
1.00 

0 
7.5 

17.76 

-1.0 

-2.0 
0 

107.68 

-205.84 
-90.58 

1.oc 
0 
0 

7.5 
37.24 

-1.20 

-2.0 
0 

1,0C 
0 
0 

7.5 
18.36 

-1.50 

-2.5 
0 

1.00 
0 
0 

7.5 
18.36 

-1.5. 

-2.5 
0 

1.00 
0 
0 

7.5 
18.36 

-1.50 

-2.5 
0 

110.68 

-212.16 
-92.99 

0 
0 
0 

3.5 
4,49 

-.30 

-,90 
1.0 

0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

22.45 

-18,91 
-13.43 

0 
0 
0 

-1.00 
1;00 

0 

0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

5.00 

-4,21 
-2.99 

0 
0 
0 
0 

-100,0 

0 

0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

25.3 
' . 

-25.3 
-59,8 

0 
0 
0 
0 

80.0C 

.:1.20 

0 
0 

0 
0 
0 
0 

.75 

-1.2 

0 
0 

o· 
0 
0 
0 

.75 

-1.2 

0 
0 

0 
0 
0 
0 

.75 

-1.2 

0 
0 
0 

-8.70 
-3.65. 

0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 

-1.00 

0 

0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

1.00 

..... 
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APPENDIX C, TABLE 3 (Continued) 

Time Time Period II 
Resource Period pl P5 P9· P14 P15 P18 P24 P26 P32 p46 P48 Income 

Transfer 

Idle· llottomland I 0 0 0 0 0 -0 0 0 0 0 0 0 
Idie Upland . I 0 0 0 0 0 0 ·o 0 0 0 0 0 
l!rushland l 0 0 0 0 0 0 0 0 0 O· 0 0 
Labor I 0 0 ·o ·o 0 o· 0 0 0 0 0 C 
Capital I 0 0 0 0 0 0 0 0 0 0 0 0 
Native or Bermuda 

Grazing ·1 0 0- 0 0 0 0 0 0 0 0 0 0 
Prairie or Bermuda 

Hay- I 0 ci 0 0 0 0 0 0 0 6 0 0 
Native Meadow . . I 0 0 0 o_ 0 0 0 ·o 0 0 0 0 

Idle llottomland II 0 0 0 0 1.00 0 0 1.00 0 0 0 0 
Idle Upland II 0 0 0 1.00 0 0 1.00 0 0 0 o· 0 
llrushland II 0 0 0 0 0 1;00 0 .o 0 0 ·o 0 
Lahor II 5.45 5.58 . 2.26 -0 0 0 7-50 7.50 3.50 -1.00 0 0 
·capital II 214.18 209.65 131.98 7.30 7.30 7.00 36.64 37.24 4.49 1.00 Bo.co 0 
Native or Bermuda 

Grazing II 14.0S 13.44 6.oo -;72 -.90 -.98 -.Bo -1.20 •.30 0 -1.20 0 
Prairie or Bermuda 

Hay II •. 03 .03 .05 0 0 0 -1.·6o -2.00 -.90 0 0 0 
Native Meadow II 0 0 0 0 0 0 0 0 1.00 0 0 '0 

Idle llottomland III 0 0 0 0 1.00 0 0 -l.00 0 0 0 0 
Idle Upland III 0 0 ·o 1.00 0 0 1.00 0. 0 0 0 0 
Brus bland III o, 0 Cl 0 0 1.00 0 0 0 0 0 0 
Labor III. O· 0 0 0 0 0 7.50. 7..50 0 0 0 0 
Capital. III 0 0 0 .15 .15 1.40 17.76 18.36 0 0 _.75 -1:00 
Native or Bermuda 
._· Grazing III 0 0 0 -1.20 -1.50 -1.20. -1.00 -1.50 0 0 -1.2 0 
Prairie or ·Bermuda 

Hay III 0 0 0 0 0 0 -2.00 ~2.50 0 0 0 0 
"Native Meadow III 0 0 0 0 0 0 0 ' 0 0 0 0 0 

Idle llottomland IV 0- 0 0 0 1.00 0 0 ·l.00 0 0 0 0 
· Idle Upland IV 0 0 0 1.00 0 0 1.00 0 0 o· 0 0 
Erushland IV 0 0 0 0 0 1.00 0 0 0 0 0 0 
Labor · IV O· 0 0 0 0 0 7.50. 7.50 0 0 0 0 
capital IV 0 ·o 0 .15 .15 1.40 17.76 - 18.36 0 0 .75 0 
Native or Bermuda · 

Grazing IV 0 .0 0 -1.20 -1.50 -1:20 -l,00 -1.50 0 ·o -1.2 0 
Prairie or Bermuda 

Hay IV 0 0 0 0 0 0 .-2.00 -2.56 0 0 0 0 
Native Meadow IV 0 0 0 0 0 0 0 0 0 0 0 0 
lncOJ;llE! -379.Bo -412.50 -165.50 7.90 7.90 7.00 107.68 110.68 22,45 5.00 ·o 1.00 
Returns to Owned Factors: 

6 Percent 20 yr , 239.05 259.63 104, 17 -6.12 c6,l2 -11.03- -142.99 -147.34 ,:,14.l.3 -.3.15 -5,44 
20 Percent 20 yr . 91.38 99.25 39.92 -7-4.3 - -7.4.3 -.3.82 -40.98 -42.10 -5,40 -1.20 -l.41 

I-' 
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APPl!NDU C~ TABLE 3 (Continued) 

:rime Time Period III 
Resource, Period pl P5 P9 P11t. P15 pl8 '211. P26. P32 plt.6 P1f8. Income 

Tr81111fer 

Idle Bottomlmul I 0 0 0 .0 o· 0 0 0 0 .0 0 0 
Idle Uplmul I· 0 ci 0 0 o· 0 0 0 0 0 0 0 

. .,,,...hlaud I 0 ·O 0 0 0 0 0 0 0 0 0 0 
Labor i 0 0 0 0 0 0 0 0 0 0 0 0 
Capital · I . 0. 0 .. o 0 0 0 0 0 0 0 0 0 

,.Native or Bermuda 
·o Grazing . I 0 0, 0 0 0 ·.o· 0 0 .. 0 o· ·o 

Prairie or· Bermuda 
() 

. 
Bay I 0 0 0 o· 0 0 0 0 0 0 0 

Native lleadov I 0 0 ·o 0 0 0 o· ·O 0 0 0 0 

Idle Bottomlnd Ii 0 0 0 0 0 0 0 0 0 0 0 0 
Idle Uplmul II 0 0 0 0 0 O· 0 0- 0 ·O 0 0 
-bl.mu! II 0 0 o· 0 0 ·o . o. .. 0 0 0 0 0 
Labor II 0 0 0 .0 0 0 0 0 0 0. 0 0 
Capital II 0 0 0 0 0 ·o 0 0 0 0 0 0 
Native or ·Bermuda 

Gruillg . II°. o• 0 0 0 0 0 0 0 0 0 0 0 
Prairie or .Bermuda 

() Bay II ·o .0. 0 O· 0 0 0 0 0 0 0 
Native lleadav II 0 0 0 0 0 0 0 0 0 0 0 0 

:i,he :eoctom1mu1 III 0 0 .. 0 0 1.00 O· () 1.00 ·o 0 0 0 
Idle Upl!IDd III 0 O· o. 1.00. 0 0 i.oo .o 0 ·o 0 0 
llrushl81111 

,. 

Ill .0 .. 0 :o 0 0 1.00 0 0 0 0 0 0 
Labor 111 J·45 . 5.58 2.26 0 ·o 0 7.5 7.5 . 3.5 -1.00 0 0 
Capital · III 2 .18 209,6.5· 131,9,B ·7;~ 7.30 7.00 36 •. 64 37,24 4.49 1.00 80.00 0 
Native or Bermucla 

Grazing III 14.0S 13.44 ·6.o ··J2 -.9() ··98 -.so -1,2 - • .30 0 -1.20 0 
Prairie or Bez:mwla 

Bay III ,03 .03 .05 ·O 0 0 -1,6 -2.0 -.90 0. 0 0 
Native Meadow III 0 .o 0 0 0 0 0 0 1.0 0 0 0 

Idle ·llottomlmul IV 0 0 0 0 i.oo 0 0 1,00 0 0 0 0 
Idle Uplmul IV 0 0 0 1.00 0 0 1.00 0 0 0 0 0 
Brushlmul IV 0 0 0 0 O· 1,00. 0 0 ·O 0 0 0 
Labor IV 0 0 0 0 0 0 7.5 7.5 0 ,0 0 0 
capital. IV 0 0 0 .15 .15 1.4o 17.76 18.36 0 0 .75 -1.00 
fiative or -Bermucla 

Grazing . .IV 0 p 0 -1.20 -1.50 -1.20 -1.0 -1.5 0 0 -1.2 0 
Prairie· or Bermuda 

Bay IV ,0 ·o o· 0 0 0 -2.0 · -2.5 O·· 0 0 0 
Native Me~ IV 0 o. ··o 0 0 0 0 0 0 0 0 0 
·1ncome -379.80 -412,50 .-165,50 7.90 7.90 7.00 107.68 110,68 2e.1t.5 ' -.. 5.00 0 1.00 

c · 11eturna ~o Owned Factors: 
6 Percant 20 yr. 178.-66 1911..04 77.85 -4.:,8 -lt..38 -6.51 -83.53 -85~99 -10.56 -2.35 -3.0S 
20 Percent 20 yr. 36.69 39.85 15..99 -7,25 -7.25 ~1.45 -15.0S -15.lt.9 -2.17 -.lfS -'.51 

t-' 
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APPENDIX C, TABLE 3' ( Continued) 

Time Time Period IV 
ResourC:e Period pl P5 P9 pl!! P15 pl8 P24 P26 pj2· p!te P45 

Idle Bottomland I 0 0 0 0 0 0 0 0 0 0 0 
Idle Upland I 0 0 0 0 0 0 .. 0 0 0 0 0 
Brushland ·I 0 () 0 0 0 0 0 0 0 0 0 
Labor I 0 0 0 0 0 0 0 0 0 0 0 
Capital I 0 0 0 Q 6 0 0 0 0 0 0 
Native or Bermuda 

Grazing I 0 0 O· 0 0 o· 0 0 () o· 0 
Prairie or Bermuda 

Bay I 0 0 0 0 0 0 0 .0 0 0 0 
Native Meadow -~ 0 0 0 0 0 0, .o :o 0 0 0 

Idle Bottomland II 0 .0 0 0 0 0 0 0 0 0 0 
Idle Upland II 0 o· 0 0 0 0 0 0 0 0 0 
Brushland U. 0 0 0 0 0 0 0 0 0 o· 0. 
Labor II 0 0 0 0 0 0 .o 0 ·o 0 () 
Capital II 0 -0 0 0 0 0 .o 0 0 0 o· 
Native or Bermuda 

Grazing II 0 o. 0 0 0 ·O t) 0 0 0 o·· -
Prairiff ·ot:.. Bermuda 

Bay II 0 0 0 0 0 0 0 0 0 0 0, 
" .. Native Meadow II 0 0 0 0 0 0 0 0 0 0 0 

Idle Boti:omland III 0 0 0 0 0 0 0 0 0 0 0 
Idle Upland III .0 0 .o 0 0 0 ·o 0 0 0 0 
Brushland III O· () 0 O· 0 0 0 o. 0 0 0 
Labor III 0 0 0, 0 0 0 0 0 0 ·o 0 
Capital III 0 0 0 0. 0 0 0 0 0 0 p 
Native or Bermuda: 

Grazing III 0 0 0 0 0 0 0 0 .0 0 0 
Prairie or Bermuda 

Bay III 0 0 0 0 -0 0 o·. 0 0 0 0 
Native Meadow III 0 0 0 0 9 0 .ci 0 o. 0 0 

., 
Idle Bottomland IV 0 0 0 0 1.00 0 0 1.00 0 ,0 0 
Idle· Upland .IV 0 0 0 1.00 0 0 1.00 o· 0 .0 0 
Bruihland IV 0, p ·o 0 0 1.00 0 0 0 0 0 
Labor IV 5.45 5.58 2.26 0 0 0 7.5 7;5 3.5 -1.00 .o 
Capital IV 214.18 209._65 131.98 7.30 7.30 . i.oo 36.64 37.24 4.49 1.00 80.00 
Native or Bermuda 

Grazing IV 14.0S 13.44 6.o •• 72 .-.90 -.98 -.so · -1.2 -.30 0 . -1.20 
Prairie or Bermuda -

Hay IV • 03 .03 .05 0 0 0 -1.6 . -2.0 · · -.90 0 0 
Native Meadow IV 0 0 0 0 0 0 o. 0 1.0 0 0 
Income -379.80 -412.50 -165.50 7.90 7;90 7.00 107;68 110.68 22.45 5.00 0 
Returns to OWned Factors: 

6 -Percent , 20- yr ; · 133.54 i45.04 58.19 -3.oa -3.oa -2.92 -39.10- -4o.15 -7.89 · -1.76- -1.32 
20 ·Percent 20 yr • 14.74 16.01. 6.42 -7.18. -7.18 -.46 -4.67 -4.79 -.87 · -.19 -.13 

I-' 
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