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Abstract:

The scope of the study is limited to the economic implications of varying the rate of grazing on given
areas of range in Eastern Montana. The optimum grazing rate was estimated between three relative
intensities of range resource use ((1) heavy, (2) moderate, and, (3) light) by different combinations of
cow numbers and surface acres.

The general methodological procedure of the study is to: (1) formulate a ranch budget describing a
cattle ranch typical to Eastern Montana; and (2) substitute experimental production data from the
United States Range Livestock Experiment Station, Miles City, Montana, grazing trials into the ranch
budget in order to estimate the average net returns accruing to each of the three levels of grazing use.

The conclusions of the study indicate that grazing at a moderate level of range resource use is the more
profitable alternative, but this conclusion must be qualified because of the lack of market grade data
previous to 1955. Budgets using market grade data for 1955 indicate that the light rate of grazing
would rank in a more favorable position if grade data had been available for the entire study period. .

The last chapterl points out the experimental models necessary to produce range resource combination
data that will be applicable to proper economic analysis.
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ABSTRACT

The scope of the study is limited to the economic implications of
varying the rate of grazing on given areas of.range in Eastern Montana.
The optimum grazing rate was estimated between three relative intensities
of range resource use((1) heavy, (2) moderate, ahd (3) light) by
different combinations of cow numbers and surface acres.

The general methodological procedure of the study is to: (1) for-
mulate a ranch budget describing a cattle ranch typical to Eastern
Montana; and (2) substitute experimental production data from the United
States Range Livestock Experiment Station, Miles City, Montana, grazing
trials ‘into the ranch budget in order to estimate the average net returns
accruing to each of the three levels of grazing use.

The conclusions of the study indicate that grazing at a moderate
level of range resource use is the more profitable alternative, but this
conclusion must be qualified because of the lack of market grade data
previous to 1955. Budgets using market grade data for 1955 indicate that
the light rate of grazing would rank in a more favorable position if
grade data had been available for the entire study period.

The last chapter pointé out the experimental models necessary to
produce range resource combination data that will be applicable to
proper ecohomic analysis.




PART I
STATEMENT OF THE PROBLEM

Introduction

‘Livestock ranching is one of the major types of.agricultural produc-

tion in Eastern Montana. The 1950 Census of Agriculture reportss 65

percent of thg total number of classified farms or rénchgs in 1949 were.
livestock farms other than dairy and p‘ouitry.9 86 percent of all operators
interviewed reported having-breeding beef cows,;/

Much of Eastern Montana is best éuited for livestock productién,
because the semiarid climate, soil, and topogrépﬁy impose)a delicate-
balance between favorable and unfavorable growing conditions for.tiiied

crops and in some cases range vegetation. Holscherg/ reports that in

the Northern Great Plains:¢ .

“The total vegetation . . . in the spring of 1937, was
only 10% of what it had been in 1933, before the drouth years.
« « « By 1943 the vegetation on the experimental range had
recovered 92% of the area it had lost as a result of the drouth,
and cactus, while present was no longer conspicuous on the range.™

Drought has occurred on the average. of once every five years at Miles City;
Montana, during the period 1878 to 1939, but the drought periods did not

occur regularly as five-year cycles.’

1/ James R. Gray and Chester B. Baker, Organization, Costs and Returns
on Cattle Ranches in the Northern Great Plains, 1930-1952, Montana
.Agricultural Experiment Station Bulletin 495, Bozeman, Montana,
December 1953, p. 6. :

2/._Clark E. Holscher, "Controlling of Prickly Pear," Western Livestock
Journal, Nelson R. Crow Publications, Volume 22, Number 42, 1944, p. 7.
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Beef cattle have formed one of the most faverable enterprises to
the plains rancher because of the vast acres that must remain in grazing
forage. It has been estimated that approximately 75 percent of the land
in the Northern Great Plains is utilized as grazing laﬁdql/ Crop agri-
culfure~(mainly,spring wheat) now occupies considerable areas of the
rolling glacial plains north of the Missburi River, bﬁt it accounts for
only a small part of the northern plains roughlands that lie south of ‘the
Yellowstone River. Probably'less than ld‘percent of this land was'ever.
plowedez/

Generally, the ranchers of the northern plains have evolved their
type of ranch operation to take' advantage of the production opportunities
best afforded by the natural resources and markets. They have had to do
. this or "go broke.? Eastern Montana ranches have a natural feed balance
through the grazing season, because the natural vegetative cémposition
is comprised of midgrasses and shortgrasses. $hortgrasses provide late
summer and early fall range requirements, and the midgrasses provide the
spring, éarly summer, and late fall g,razin‘go Usually, sufficient wintgr
feed can be produced to balance the rangeland grazing capacity. Ihe feeds
commonly grown are:s alfalfa, small-grain hay and straw, corn, sweet

clover, and native hay.

i/ Bradford Knapp, Jr. and A. L. Baker, Crossbred Beef Cattle for the
Northern Great Plains, United States Department of Agriculture Gircu-

lar 810, U. S. Government Printing Office, Washington, D. C., 1949, p.2.

2/ Mont H. Saunderson, Western LivestockARahchin » Minneapolis, Minnesota,
The University of Minnesota Press, 1950, p. 26.




-3 -

To maintain this balance of natural resources and livestock numbers
now and in the future is the big job of the plains rancher. Overgrazing
discriminates against the midgrasses in favor of the shortgrasses, thus
causing a shortage in early spring and late fail grazing (unless the
supplemental feeding periods are extended). Hay is usually a very
expensive substitute for grass, though, and better range management. and
development would probably be a more effective and cheaper means of
attaining the forage-amimal balance.

During periods of high precipitation and abundant range forage many
ranchers have increased the number of cattle on the ranges. But the
weather invariably will change, and the operator who has increased his
operation is unwilling to sell on a declining market unless absolutely
forced to. Hurtt reports that:

“"Worse than a single drought or dry year is a succession

of such years. = In such a period the operator who has made a

practice of grazing his range to the limit of usable forage

finds to his dismay that the interval between such droughts is

insufficient for the forage to regain.its vigor. As a result,

the second year of drought hits hard?r than the first, and for

the operator it may well mean ruin.™ :

It now seems doubtful that numerical increases of livestock resulted in

any material increase in meat after the maimntenance requirements of the

breeding herds were metag/

"L/ Leon C. Hurtt, Managing Northern Great Plains Cattle Ranges to
_M1n1m1ze Effects of Drought, United States Department of Agriculture
Gircular 865, U, S. Government Printing Office, Washington, 1951, p.2.

2/ .Leon C. Hurtt, Cattle Production Increased on Northern Great Pla;ns
‘Under Conservative. Stocking, Northerm Rocky Mountain Forest and
“Range Experiment Statlon, Mlssoula, Montana, Research Note 22, May

1942,
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Steers are sometimes included in the herd, because they can usually
be disposed of earlier in the seasén and have a more available market than
“wet® cows. The use of steers to insure greater flexibility in the rate
of stocking in timesof extreme drought may prove beneficial in conserving

needed range forage for the foundation herd.

Research Problem ' \

There have been wide differenees of opinion among ranchers concerning
the methods of achieving the proper balance between livestock numbers and
raﬁge forage, but essentially %he producer must be concerned with the
yearly costs and returns from the breeding herd as well as the permanent
condition of his rangé forage. Thelbalanoe of range forage and supple-
mental feed requirements must give the greatest net returns from livestock -
prdduction in the lonéiruno,

The scope of this study shall be limited to the economic implication§
of.vaiying the rate of grazing on given areas of range. The combination

of resources (cows and forage acres) which will give the maximum net

returns currently and in the long rum will be estimated,

The optimum economic rate of combining land and cows will be approxi-
mated by the use of budgets. The general methodological procedure of this
study is to: (1) formulate a ranch budget describing a ranch typical to
the area; and (2) substitute experimental production data from the United
States Bange Livestock Experiment Station, Miles City, Montana, grazing
trials into the ranch budget in order to estimate the ﬁet.returns accruing

to each of the three grazing -intensity levels.,
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The Hypothesis

The hypothesis of the study is: either excessive or very light use
of the range resources of Eastern Montana will increase yéarly costs per
animal unit and/or reduce the current and long-run net returns to the

livestock rancher.

The Sources of Data

The main source of secondary data for the formulatioé of a budget
for the organization of the fypical familyQBperated cattle ranch of
Eastern Montana (taken as the averages of the years 1932 through 1955)
was the recent study by Gray and Bakerol/ . The data from this pyblication
were brought up to dgte_ﬁhrough_1955 by Mr. JamesMR,-Gray,g/

The empifical data substituted into the "typical® ranch organiza-

tion were obtained from the manugcript, Vegetatioen, Soil,:and Cattle

Responses to Grazing on the Northern Great Plains Range, by M. J. Reed

. and R.:A. Peterson. This study,még,anglysis of the Miles City grazing
triais, will be published in the néar’futureo The above mentioned manu-
script was supplemented and brought up to date (1946-1955) with livestock
and plant production data frpm.the files of the Forage and Range Branch,
‘Agricultural Research Service, United States Range Livestock Experiment

Station, Miles City, Montana.

_i/' James R, Gray and Chester B, Baker, op, cit,, pp. 1-107.

2/_ James R. Gray, Agricultural Economlst Farm Economics Research Division,

_ARS USDA, "Agrs. Econ., New Mex1co State College, Las Crueces, New
Mexico: '




PART II

.DEVELOPMENT OF THE MODEL (BUDGET)

Ranch Organization

The ranch organization of the "typical® family-operate& cattle
ranch;/ in this study is based on the average organization of the family-
operated cattle rench in the Gray and Baker cattle ranch-study for the
period 1932-55,

The land tenure status of the typicalvfamily—operated cattle ranch
is given in Table I. -An additional 108 animal unit months (AUM*s) of
grazing are furnished by a public range permit.

TABLE I. LAND TENURE -~ TYPICAL FAMILY-OPERATED CATTLE RANCH ON THE
NORTHERN GREAT PLAINS 1932-55, -

Acres . _ . Owned . ...Leased @~ Total

Range and Pasture 1,577 1,621 3,198
Crop Lands Harvested 199 —_— 199
Idle and Waste Lands 75, ——— ' _79
Total 1,851 1,621 3,472

The Livestock Plan -- The average number of animals for each class

of livestock on the Northern Gréat Plains family-operated cattle ranches

during the period 1932-55 was used in compiling Table II. Livestock

—/ A famlly—operated cattle ranch is defined as a range llvestock organi-
zation which produces at least 50 percent of its gross income from
beef cattle, and the labor and management is supplled prlmarlly by the
operator and his famlly° '
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numbers are converted to animal units (AU's) on the basis of the relation-
ship between different livestock classes with respect to their need for
food@'

TABLE II. CONVERSION OF LIVESTOCK CLASSES TO ANIMAL UNITS IN THE TYPICAL
FAMILY-OPERATED CATTLE RANCH.,

Class , No, .. AU ) Animal
of Stock Head 7 Equivalent Units
Mature Horses 11.8 1.0 11,80
Dairy Cow 2.7 1.2 3.24
Dairy Heifer 0.5 0.7 0.35
Sub Total T -—= . 15.39 AU's
Beef Cow 67.7 1.0 67.70
Beef Heifer 14.7 0.7 10.29
Beef Steer 8.6 0.7 6.02
Beef Bull 2,3 1.2 2.76
Calves 40.4 0.4 : 16,16
Sub Total === ey . 102,93 AU's

_Grand Total -—- _— 118.32 AU's

The ranch study‘s beef herd was comprised of mixed classes including
steers. To make the average "typical® livestock budget comparable to the
experimental data available, it was desirable to exclude the steer class
and keep only enoﬁéﬁ:calves to use as stock_cow replacements. At the
same time, it was essential to keep the total animal units of beef cattle
in the "adjusted” budget equivalent to the total number of animal units
(102.93) of beef cattle in the livestock organization of the typicalf
cattle ranch in the Gray and Baker study. Also, it was desirous to kéep

the remaining animal age and sex classes in the same proportion respective
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to each othetr as was experienced in the original study°' The following is
an account of the procedure used to change the mixed beef herd into a cow-
calf operétiono The formula below was constructed from Table II to meet

the criteria mentioned above.

(1) X equals the number of “cow equivalents® in the "adjusted®
livestock organization.

(2) (67.7 cows) (1.0% AU's) g (14.7 heifers)(0.7X AU's)
e

67.7 cow units 67.7 cow units
+ (2.3 bulls) (1.2X AU's) 4. fl4.7 calves + ,o4>l/
67.7 cow units | 67.7 cow units

(0.4X AU's) = 102.93 AU's.
(3) 1.0¢ AU’s of cows + .1519X AU's of heifers + .0408K AU's of

bulls + .1028X AU's of calves = 102.93 AU's,

(4) 1.,296X = 102.93 AU's
‘ X .= 79.4 AU's of cows
215198 = 12,06 AU's of heifers
0408 = 3.24 AU's of bulls
21028 = 8,16 AU's of calves
(5) 79.4 AU's = 79.4 cows

'l AU equivalent

12.06 AU’s = 17.2 heifers
0.7 AU equivalent

3.24 AU's
1.2 AU equivalent

2.7 bulls

8.16 AU's
0.4 AU equivalent

20.4 calves

Y "Percentages of calves in cow herd is obtained by adding .04 to the
percentage of the heifers. This procedure maintains a sufficient
number of calves for replacement purposes.
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With the above daﬁé, Table,IIi was compiled., Livestock pricesl/ and
production data are averages takén from the éqttle ranch study. The
livestock inventories and purchases were ¢alculated on the basis of
average prices paid by farmers for the ﬁeriod 1932-55, while average
prices received by farmers for the same period were used to determine
the livestock sales values.

Death losses are averages of thé years 1932-55. Death losses are
not given explicitly for the seasonal calves but they are shown indirectly
because the calving percentage employed in the study is actually based
on the number of calves raised to weaning age.

The average number Af beef cows sold each year -is approximately 14
percent of the cow herd. The number of animals from the other beef
classes that were sold each year are the animals not needed for the
replacement of animals sold, died, or consumed at home.

The ending inventory (December 31) is the same as the beginning
inventory (January 1) because each inventory reflects the average number
of animals for the yéars 1932-55. The ranch livestock organization
(other than the beef herd) will be identicai to Table III in ail sub-
sequent livestock budéets, as it is the net returns due to changes in
beef animal units for a given area of land that is to be evaiuated,

Now, with the typical beef herd organization set up in Table III,

the calving percentage and animal.weights of the beef herd will be

1/ pPrices received ‘for beef animals were taken from Agricultural Statistics,
United States Department of Agriculture, United States Government
Printing Office, Washington, D. C., 1952 and 1955.




TABLE III. ADJUSTED LIVESTOCK BUDGET ~-- TYPICAL FAMILY-OPERATED CATTLE RANCH, 1932-55.

Inventory . Inventory [Cash Sales
Jane 1 To Raise To Buy i . Sales Dec, 31 + Inv.,
Class _ ) Home| No. ' minus
| ‘Value Need Value | Use|Died | Unit | Value Value Purchases
Unit |. $ |Born|Repl.|Unit| $ Unit|Hedd | Head $ )Head $ . ~ $
B BRI 'Variable Organization. '
Beef Cows 79:4 74225 ——— 14,5 -— —— 1.0 2.4 11l.1 1,522 79.4 7,225 1,522
Beef Heifers 17.2 1,187 ==~ 20,4 ===  ——- --- 0.9 5.0 697 17.2 1,187 697
Beef Weaned Calf 20.4 898 ~== 20.8 -==  ——- 04 === === -—=- 20.4 898 —
Beef Seasonal
_ Calf -— -—= 60 = - - -—- -— 39.2 2,07% --—- -—= 2,075
Bulls 2,7 435 --- —=.0.9 145 --- 0.1 0.8 156 2.7 435 11
_Sub Total == 9,745 —== -—— --= 145 ——= === === 4,450 -—- 9,745 4,305
] Constant Organization
Milk Cows 2.7 333 = = 0.2 18 == === 0,7 96 2.7 333 78
Dairy Heifers 0.5 2 1,3 -— -— - -—— - 0.8 40 0.5 22 40
Swines - Hogs 5.3 148 === === = - 2.0 --- 3.3 107 5.3 148 107
"Pigs ——— ——— To0 === e e --- 1.0 0.7 20 ——- - 20
Poultry:- -Hens = 44,0 44 ——= e mmm e - - 44,0 44 44.0 44 44
Chicks -—- —— .~ —— 100 14 46,0 10.0 ——= =o' ——— o 14
Doz. Eggs mm= === emm —mm —em ——— 300.0 --- 433,0 134 -— = —-- 134
Horses 11.8 543 -=-= 3.0 === -— -— -— 3.0 135 11.8 543 135
Colts - - == === 3,0 e e mmm mmm mmm mmm = mmm mes -—
Sub Total --- 1,090 -~ ~-— -—- 32 = mmm | mm 576 --- 1,090 544
Total -—— i0,835 ——— = == 177 ~~= ===  ---= 5,026 --- 10,835 4,849
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allowed to vary (shown in Appendix A1 and Ej) according to the production
yields actually experienced-on the Northern Great Plains during the ‘
period 1932-55. Price of beef will be held constant (in Appendix Ay)
in order that the values reflected will be due to production changes --
not to price fluctuations. The total average value of beef sold was
$4,500, a return of $56.67 per beef-cow of the. age of tw§ years and over

in the typical herd.

Hay and Crop Plan -- The typical budget for hay and crop production

is compiled in Table IV. The inventories are set up so that the totals
approximate'fhe average investment in feed and seed for the typical
(average) Northern Great Plains cattle ranch during the period 1932
through.l955. Price averages'for the period 1932-5%5 are held constant
for beginning and ending inventories. Feed stocks are kept constant for
beginning and ending inventories because the feed that is sold arid/or
fed is assumed to be replaced by the interyening harvest period.

' The hay and crop yields are averages for 1932-55 taken from the
cattle ranch study, and the AUM's of grazing allotted to the rangeland
is the average rate for the Northern Great Plains family-operated cattle

ranches.l/

Feed Requirements -- Table V gives the feed requirements for the
livestock listed in Table III. The requirements are based on the average

feeding standards for the Northern Great Plains cattle ranches for the

years 1932—55.2/

l/. James R. Gray and Chester B. Baker, op. cit., p. 41.

2/ 1Ipid., pp. 52, 53.




TABLE IV. BUDGET. FOR HAY AND CROP PRODUCTION -~ TYPICAL FAMILY-OPERATED CATTLE RANCH, 1932-55.,

Iﬁventq;f_;_nl_‘: L ‘Inventory Gross
. Jan. 1 Disposal - Dec. 31 Receipts
Crops Yield : "~ Cash Sales
, . Per Total . Feed Unit Gross + Inv.
Unit Acre Units Unit Value Seed Sale Price Sales’ Unit_Value Change
Actes Bu.” Bu. Bu. $.  Tbs. Unit -~ § $ - Bu. $ $__
Corn. 12.6 12.8 161 161 156 9,660 ~——= . —— -— 161 156 —_—
Wheat - 26.0 11.9 309 309 399 26bu. 283bu. 1,29 365.00 309 300 365.00
Qats . | 13.6 22.5 306 306 148 9,120 _— —_— -— 306 148 —_—
Barley 8.4 18,5 155 " 155 112 6,936 — - -— 135 112 ——
Alfalfa : , _ IR
seéd~ 5.0 0,87 4.4 4.4 113 27.6 3.9bu, 25.61 90.34 4.4 113 . 90.34
Actes Ton _Ton _Ton _§  Ton .. . Ton . _§$ $
Alfalfa o S ;
_ hay 29.5 1.08 31.9 31.9 427 31.9 ——— --- --- 33.0 441 14.00
Other tame . _
hay. - - - 21.6 0.94 20.3 20,3 272 20.3 ——— === --=  20.3 272 —
Wi.ld hay - 8109 0064 5204 5204 702 5204 — —— -—— 52.4 702 ‘ -
Alfalfa hay 2.9 1.08 3.1 3.1 42 3.1 === - — 3.1 42 -—
Acres AUM___ AUM AUM
Range o L
AUM's  3,198.0 -== 940" 940 -—— 940.0 —_— === - = -
Grazing
Permit ——-  --—— 108 108 -=- 108.0 ~-= === —— e - —-
Idle and
Waste 75.0 = T = === o TTm T — ettt dmand
Total 3,472.0  ——= ——  ==22,371  ——— —-= -—— 455,34 2,385 469,34

_Z'[_
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TABLE V. NORMAL FEED REQUIREMENTS -- TYPICAL FAMILY-OPERATED CATTLE
RANCH, 1932-55.

Kind | . Hay Grain Protéin Conc.
' No. Tons (1bs.) (1bs.)

Variable Organization

Beef Cows '

79.4 52.8 5,161 937
Beef Heifers 17.2 9.2 1,1183 -—
Calves 20.4 9.0 2,346 -
Bulls 2.7 5.0 929 140
Sub Total —— 76.0 9,554 1,077

. Constant Organization
Milk Cows 2.7 8,10 11,340 378
Dairy Heifers 0.5 0.22 20 —_——
Swine: Hogs 5.3 —— 5,130 ——
Pigs — — 7,088 _—
Poultry: Hens 44 - 3,740 —_—
Chicks 90 ——— 2,250 _—
~Horses: Mature 11.8 22,30 5,322 ‘ ——
Colts ——— - _— —_—
Sub Total ——— 30.62 34,890 378
Grand Total -— 106,62 44,444 1,455

§/ Two-year olds were fed the same rate of gréin as aged cows.

The feed requirements for the "constant portion" of the livestock - -
feed budget, Table V, will also be used in the constant parts of subse-

quent grazing intensity budgets.

Feed and Seed Costs —- The difference between the animal require-

ments in Table V and the feed raised in the crop plan_in Table IV indicates
the feed purchases needed each year, or on the other hand, the feed

surpluses that may be carried over to the next year as changes in the
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feed inventory. Hay, grain, and protein supplements were fed to the
typical beef herd each year, and the costs for these items varied each
‘year according to the amount fed due to range and weather conditions.
Mineral, seed, leasing, and grazing costs are itemized in Table VI as
averages for the study period, and this iatter group of‘césts was held
constant for each year of the study. Feed priées are averages from the
cattle ranch study for the years 1932 through 1955,i/ Public grazing
fees are based on_the Bureau of lLand Management grazing fees for the
period 1936-55. The average value of the privately leased grazing land
was $9,288, and the cost of leasing this land was estimated at a 5
. percent capital charge.

TABLE VI. MINERAL, SEED, AND LEASING COSTS -- TYPICAL FAMILY-OPERATED
CATTLE RANCH, 1932-55.

ITtem ~ Unit Price Cost . .
Salt ‘ . _ 2,395 lbs, $1.41/cwt. $33.80
Corn seed - 1.7 bu. 5.57/bu. 9.50 -
Grazing fees _ 106 AUM 0.07/AUM 8.00

Sub Total — _— ' 51,30
Lease fees 1,621 acres 5,73/acre at 5% 464 .41
Total ' L — 515,71

The variable costs of hay, grain, and protein concentrates were
totaled with the constant costs of minerals, seed, etc. each year to

estimaﬁgwthe feed costs in Table IX for the typical cattle ranch.

&/_.James R. Gray and Chester B. Baker, op. cit., p. 43.
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Labor Costs andeequirements -- Yearly labor requirenments for the

‘family-operated cattle ranch are based on data for the years 1945-52,
The years previous to this period reflect the transition from animal
power to mechanized farm equipment and are mot especially meaningful in

this study.

TABLE VII. "YEARLY LABOR REQUIREMENTS ~-- TYPICAL FAMILY-OPERATED CATTLE

RANCH.
, . Hours . Pre-harvest Harvest Man-days
Item " Unit Total Hours Hours (10 hr. days)
Constant Ranch Orqanization‘
.Crops Acres .

COI‘n ].2.6 5004 5004 ——— 5'0
Wheat 26.0 130.0 62.4 , 67.6 13.0
Oats 13.6- 68.0 28,6 39.4 6.8
Barley 8.4 54.6 25.2 29.4 5,5
Alfalfa seed 5.0 36.0 - 36.0 3.6

~ Alfalfa hay 29.5 265.5 53.1 212.4 26.6
' .Other tame hay 21.6 129.6 43.2 ~ 86.4 13.0
Wild hay 81.9 .388.6 —— 368.6 36.9
Alfalfa straw 2.9 f -— -— ——
Garden 0.5 100.0 - —_— 10.0

Livestock Head )
Cows milked 2.7 .378.0 —— ——— 37.8
Horses 11. 483.0 —_— -— 48.3
Sows and gilts 12.3 442.8 -— _— 44.3
Hens and pullets44.0 - 74,8 e —_—— 7.5
Chicks ;aised 90.0 27.0 —— - 2,7
Sub Total -—- 2,608,.3 262.9 .839.8 261.0
Variable Ranch Organization
Beef cows  79.4  1,191.0 .- | 119.1
Other beef cattle'40.3 . 443.0 . i) 44,3
Sub Total . ==,  1,634.0 - o T63:4°

Grand Total e 4,242.3 262.9 839.8 424.4
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Labor requirement data for the period 1953-55 are not available at
this time, but it is assumed that they will not differ greatly from the
averages (1945-52) used in Table VII. .

The hired labor cost in Table VIII will deﬁend on the amount of
family labor available. The labor cost is based on an average rate of

$4.15 per day.l/

“TABLE VIII. LABOR COSTS —- TYPICAL FAMILY-OPERATED CATTLE RANCH, 1932-55.

Item Days _ Wage/Day Cost
Family labor 356.5 — . —
Hired labor 67.5 $4.15 $280
Total 424.0 L e $280

Budget Summary

The budget summary is shown below in Table IX for the typical ranch
organization. Power and machinery, building repair and depreciation,
perquisites, and government payments are taken as averages of the period
1932-55 from the range cattle study. Taxes, miscellaneous, and livestock
costs are adjusted to the change in animal classes from a mixed steer-
cow-calf herd to an exclusive 6pw—calf operation. Other items listed

in the summaries were developed in previous discussion.

All items not pertaining explicitly to the beef organization were

held constant for the period'l932—55. Feed expenses reflect the following

1/ Ibid., pp. 59-63.
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TABLE IX. 1932-55, AVERAGE COSTS AND RETURNS FOR A TYPICAL NORTHERN GREAT
PLAINS CATTLE RANCH -~ HISTORICAL AND CONSTANT PRICES.

. ] Prices
Unit. . . Historicald/ Constant
Beef prices received Dollars
-Calves (cwt.) . w -— 13.86
_Cows and bulls {(cwt.) w -—= 13.33
Total cash receipts Dollars 5,702 5,644
Grain b 389 455
Beef sales . 4,658 44500
Calves " 2,230 2,098
Cows " 2,268 2,245
Bulls w 160 156
.Other livestock and S
livestock products " 510 544 .
Government payment " 145 145
Ranch perquisites Dollars 605 632
Hay inventory change Dollars 12 21
Gross ranch income # 6,319 - 6,297
Total expenses Dollars - 3,859 3,884
Livestock " 184 195 -
Power and machinery o ‘1,436 1,346~
Building and repair " 244 226 -.
Miscellaneous " 491 514
- Taxes w 541 454
Wages " 214 280
Feed (excludes hay) " 749 869
Net ranch income : 3,859 2,413

Dollars

a/ See the Appendices.




- 18 -
costs: the difference between grain fed and grain raised, purchases of
protein concentrates, minerals, and leasing and grazing fees. The costs
for the amount of hay fed in exces; of the 107.7 toés raised on the ranch
are recorded as negative changes in the héy inventory in Table IX,

Net ranch income (NRI) is calculated by subtracting total ranch
expenses.from the gross ranch income. The NRI ($2,413) represents the
return to tbe rancher for his labor, management, risk-bearing, interest
on his investment, and the labor contributed by his family. The average
annual net returns per cow over the age of two years in the beef herd
wag $30.40 for the period.

A more detailed tabulation of the typical ranch's beef production,
summaries of ranch expenses, and ranch income is available in Appendices
A, B, C, D, E, F, G, and H,

The typical ranch organization developea above will be used as the
framework within which the experimental daia from the grazing trials at
the United States Range Livestock Experiment Station, Miles City, Montana
will ge substituted in place of the typical livesfock production and
grazing data from the range cattle study. The subsequent “grazing trial®
budgets will estimate net ranch incomes accruing to each of the three

respective grazing intensities: (1) heavy, (2) moderate, and (3) light.




PART III
APPLICATION OF EMPIRICAL DATA TO THE MODEL (BUDGET)

The -Source of Empirical Data

The prdblem of proper stocking has been studied at the United States
Range.Livesfock Experiment Station, Miles City, Montana, since 1932. A
representative area of the Northern Greét Plains rangeland was selected
as the site of the grazing trials. Two sets of experimental range pastures
were established; one set on rather gently rolling land was used as.summer
rahge, and the other set was located in rougher country for winter grazing.
The summer grazing season ordinarily extended from May 15 until November 15
each year'and the winter season included the remaining six months. 'Two
pastures of each set were lightly stocked at 38.8 acres per cow-year; two
. were moderately stocked at 30.5 acres per cow-year; and two weré heavily
stocked at 23.1 acres per cow-year.

A1l the range pastures were somewhat similar.. The pastures were
wedge~shaped, and each set radiated from a central well from which stock
water was equally éccegsible. Salt was placed in each range pas£ure as
an aid in obtaining uniform distribution of grazing. Topography was not
a factor in distributionm of grazing on either the summer or the winter

range‘pastures,i/
Three groups of high duality Hereford breeding cows were stocked on

the range pastures during 1932-55. The first group was carried through

s Clark E. Holscher and E. J. Woolfolk, Forage Utilization by Cattle on
the Northern Great Plains Ranges, United States Department of Agri-
culture Circular 918, U. S. Govermment Printing Office, Washington,
D, Coy June 1953, p. 2.
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early August, 1936, when they were sold because of uncertainties of feed
resulting from the Hr;ughtn Tﬂe second group was startea_in‘1937 and
continued through November, 1945 when they were sold for ‘salvage as open
ten-year olds. The thifd group was started in the spring.of 1948 as
yearling heifers. This group dropped their first calves in the spring of
1950,

Cows were bred to registered Hereford bulls during a six-week period
in June and July. In 1935 and the period 1939 through 1935 bulls were
shifted between pastures periodically to equalize the possible effects
of individual bullé° In the other years, one bull was furnished per

pasture except in two years when a single bull was moved through a cir-

cuit of all pastures twice each day.

Detailed records were kepﬁ of how Fhe ;énge and cattle were affected
by the weather and the three rates of étécgingon The records contained
vegetation data, supplemental feed reqﬁired for;e;ch group of cows; and
individuai éow and calf weights recorded at 28 day intervalsoi/

To estimate the probable effects of graéing at-different levels of
use on the typical family-operated cattle ranch empirical -data from the
Miles City grazing experiment will be substitutea into the typical ranch

organization,
The land tenure orgaﬂization of the typical cattle ranch- (Table I),

will remain the same. for the subsequent grazing intensity budgets. Hay,

l/‘ M. J. Reed and R. A. Peterson, Vegetation, Soil, and Cattle Responses
. Yo Grazing on the Northern Great Plains Rangé, Unpublished manuscript,
pp. 18-20. t
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grain, and ranch enterprises other:ﬁhén beef will have the same acreages,
animal numbers, and yields as .the typical ranch. Prices received and paid
by the rancher will remain constant?Ehrough the years, 1932-55, and between
the different grazing level budget$é, The desired end is to‘reflect the
results of varying the rates of grazing, and this is accomplisheg by vary;
ing the number of beef animal units on a given area of range (3,558 acres)ol/

The Ranch With a Heavy Rate of Grazing -- -
.Prices Held Constant '

Using the same general ranch oerganization that was developéd previouély
for the typical cattle ranch, all the ranch enterprises and management
practices are carried over into the heavily grazed cattle rancﬁ except for
those pracfices employed in the beef cattle enterprises.

The number of beef animals for the heav§ grazing rate are Eglculated'
by dividing the acres per cow-year (23.1 acres) into the surface acres
grazed (3,558 acres). The comstant ranch liv¢§tockiorganization.(15.39
AU's) was subtracted from the quotient (154 AU's) to give 138.61 AU's
in the beef herd. The animal units in the beef herd were then substituted

into the general formula developed on page 8.
(1) X = the animal umits of cows in the herd. =

(2) 154 AU's minus 15.39 AU’s (horses and dairy) = 138.61 AU's
(beef animals).

(3) 2/x cows + .1519X heifers + .0408X bulls + .1028% calves = 138.61
AUnSo .

1/ Three hundred and sixty acres are allowed for the 108 AUM's of public
grazing permit for the typical cattle ranch. This methed will subject
the public range to a similar degree of use as the private land.

2/ See page 8 for'the'derivation of the formula.




-9 -

(4) 1.29X = 138.61 AU's
X = 106;95 AU's = 106.95 cows
.1519X = 16.24 AU's = 23,2 heife¥s
.0408X =  4.36 AU's = 3.6 bulls

L1028¢ = 10.99 AU's = 27.5 calves

In Appendix Bj the livestock inventory except for the calf crop is
held constant for each year of the study. Replacements are withheld from
the calf crop each year in order to replace the animals in the herd that
are culled, slaughtered‘and lost due to déaﬁh each year. The number of
animals slaughtered and culled are based onm the cattle ranch study while
death losses are based on empirical data from the Miles City grézing
experiments. |

The beef herd for the heavily grazed ranch:is applied in Appendix
By to the marketing ppocedure expe#ienced in the typical ranch budgets.
The total value‘of beef sold each year is then shown in Appendix B3 as’

a component of the total cash receipts. The yearly sales af beef from

" the heavily grazed range averaged $5,736 for the study period. Average
organization, production, and costs and returns for the period, i932-55,
are given in Tables. X and XI.

The heavily grazed ranch bﬁdgets increase in livestock, tax, and
waée costs (relative to the typical ranch budgets) feflect the larger
herd siée of the heavily grazed‘ranch, whilg the rise in miscellaneous
costs reflect the increése in board for h'ired‘:labor° Feed costs (exclusive

of hay bought) are the same for each year except 1938 and 1944 when protein
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1933-55, AVERAGE ORGANIZATION, AND PROPUCTION FOR A TYPICAL
NORTHERN GREAT PLAINS CATTLE RANCH WITH THREE INTENSITIES OF

GRAZING USE.

Rate of Grazing

Unit Heavy _Moderate Light
Land in ranch Acre 3,472 3,472 3,472
Cropland w 199 199 199
Rangeland “ 3,198 3,198 3,198
Miscellaneous " 75 75 75
Crops harvested Acre
Grain w0 60,6 60.6 60.6
Hay u 133.0 133.0 133.0
Other crops " 3.0 5.0 5.0
Livestock on ranch Number
Beef cows w 107.0 78.1 58,9
heifers w 23.2 16.9 12.8
calves " 2745 20.1 15.1
bulls " 3.6 2.7 2.0
Dairy cows " 2.7 2.7 2.7
heifers o 0.5 0.5 0.5
Chickens o0 44,0 44,0 44,0
Hogs @ 5.3 5.3 5.3
Horses u 11.8 11.8 11.8
Beef animals sold Number
Calves b 53.8 45,9 35,7
Cows " 27.0 15.8 11.9
Bulls o 1.2 0.9 0.7
Weight per animal Pounds
Calf n 359 396 396
Cow w 1,005 1,080 1,076
Bull " 1,315 1,461 1,461
Beef sold Pounds
Calves o 19,501 18,209 14,354
Cows o 21,111 17,059 12,797
Bulls o 1,644 1,315 1,023
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TABLE XI. 1933-55, AVERAGE COSTS AND RETURNS FOR A TYPICAL NORTHERN
GREAT PLAINS CATTLE RANCH WITH -THREE INTENSITIES OF
GRAZING -- CONSTANT PRICES.

Rate of Graiinq

Unit __Heavy Moderate Light
Beef prices received
(cwt) ' Dollars -
Calves 0 13.86 13.86 13.86
Cows and bulls " 13.33 13.33 13.33
Total cash receipts Dollars ~ 6,880 6,117 4,977
Grain “ 455 455 455
Beef sales. i 5,736 4,973 3,833
Calves . 2,703 2,524 1,990
Cows o 2,814 2,274 1,707
Bulls " 219 175 136
Other livestock and :
livestock products w 544 544 544
Government payments e ' 145 145 145
Ranch perquisites " 632 632 o 632
Hay inventory change o -652 271 436
Gross ranch income o 6,859 7,020 6,044
Total cash expenditures Dollars 4,193 " 3,716 3,401
Livestock “ 281 211 : 175
Power and machinery " 1,346 1,346 1,346
Miscellaneous : o 590 512 458
Taxes " 497 452 . 420
Wages - " 518 272 107
Feed w 735 697 685
Building and repair » 226 _ 226 226

Net ranch income Dollars 2,666 3,304 2,627
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supplements were fed to the heavily grazed beef herd. In Appendix By
the constancy in the feed costs over the period of the study reflects

the fact that no grain or protein concentrates were fed to the experi-

mental animals at Miles City, Montana, except for the years stated above. -

The purchases of hay (when hay fed exceeded hay raised) are denoted as
negative changes in the hay inventory in Table XI.

During the years 1938, 1950, .1951, 1952, and 1954 it was hecessary
to remove the experimental animals from the summer grazing trial pastures
before the predetermined date of November 1,l/ Range management personnel
have indicated that the moderately and lightly grazed pastures would
probably have carried their animals through these periods without supple-
mental feeding. Therefore, extra feed costs have been charged against
the heavily grazed ranch budgets for these years to account for the
length of time that the summer grazing period was short of mee%ing the
end of the normal grazing season.

The total expenses for the heavily grazed ranch averaged $4,193
which when subtracted from the gross ranch income of $6,859 leaves a net
ranch income of $2,666 or a net return of $24.90 per cow over the age of
two years in the béef herd,

The gaps in the Appendices for the years 1937, 1946, 1947, 1948, and

1949 reflect the lack of production data from the Miles City experiments.

Y November lst is the end of the grazing perioed for the later experi-
ments, but the earlier experiments used November 15th. However, the
author has arbitrarily chosen the former date for the purpose of the
study.,
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The Ranch With a Moderate Rate of Grazing —-~
Prices Held Constant

The production responses from a moderate infensity of grazing were
“plugged” into the budgets ofxthe typical ranch organization to estimate
the effects of this type of range and livestock management upon the net
income of the plains rancher.

The total animal units of beef animals for the moderate intensity
of grazing were calculated by dividing the acres per cow-year (30.5) into
the surface acres grazed (3,558 acres). The constant ranch livestock
organization (15.39 AU's) was'sﬁbtracted from the quotient. (116.6 AU's)
to give 101.21 AU's in the beef herd.

The animal units of beef animals were then substituted into the same
general formula as on page 8. , The resulting number for each class of
beef animals is as follows:-

78,1 cows ’

16.9 heifers
2.7 bulls
20.1 calves

The beef herd for the moderately grazed ranech was then used to
construct Column 4 in Tables X and XI. jhe total value from the sale
of beef animals averaged $4,973 yearly for the moderately grazed ranch;

The 1938 feed costs in Appendix C, show the one. year of fhe study
that protein concentrates were fed to the moderately grazed beef animals.

Hay purchases and surpluses are givem in Table XI in change of hay

inventories.




_27_

Total ranch expenses for the moderately grazed ranch averaged
$3,716 -~ a decrease of $477 from thé average total expense of $4,193
for the heavily grazed ranch. The gross ranch income (GRI) for the
moderately grazed ranch was $7,020 which gave an average.net ranch
income (NRI) of $3,304. The net returns for the moderately grazed
ranch averaged'$42°30 per cow over the age of tWo years in the beef
herd.

The Ranch With a Light Rate of Grazing —--
Prices Held Constant

The same geneial procedure employed in the construction of the
heaQily and moderately grazea ranch organization budgets‘was utilized in
coméiling the budgets for the cattle raﬁch with a light rate of grazing
(38.8 acres per cow-year). Tables X, and XI and Appendices Dl, Dy, and
D3 give the results for the study period.

Feed costs. for the year 1938 reflect the purchases of protein con-
centrates. Hay purchases and surpluses are itemized in Appendix D5 under
hay inventory changésa |

The GRI for the lightly grazed cattle rgnéh averaged $6,044 while
the toéal ranch expenses averaged $3,417. The difference of the above
figures gives a NRI of‘$2,627 for the lightly grazed ranch %6r an average

net return per cow two years old and over of $44.60 for the study peried.

Budgets Using Historical Prices

Estimation of net ranch income computed with prices actually éexperi-

enced is interesting with respect to how price fluctuations interacted
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with the physical production respoﬁses to comprise the yearly uncertain-
ties experienced by the plains rancher during the study period. The
summaries for the budgets using historical prices are given in Appendices
E, F, G, and H.

The yearly prices of cattle sold were taken from Agricultural

Statistics 1952 and 1955. Prices received and paid for other commoditieg
during this period were based on the l§10—14 indices.

The average costs and-returns for the period, 1933-55, are given in
Table‘XII for the three intensities of grazing. The average het ranch
“incomes for the heavily, moderately, and lightly grazed ranchés are

$2,5143 $3,075; and $2,332 respectively. As in the case of the budgets

with constant prices, the sequence of largést to least net returns accord-

ing to grazing use is the same, but there are slight changes in the
ﬁagnitude of the returns.

The results for the budgéts with historical prices are probably
not too'meaningful in terms of grazing useAimplications becduse the
.fluctuations.in price may entirely or in large.part shroud the reactions
of grazing responses if the two factors act in oppo’site‘directionso Or
on the othér hand, pricé fluctuations may aptually'g£§e false impetus
to grazing results if the two féctors change in the same directien.

-Therefore, the ranch returns that were developed in the previous
budgets with the assumption of constant prices will be analyzed in the
next section of the thesis in terms of beef production as affected by

range condition and weather fluctuations.




TABLE XII,

- 29 -

1933-55, AVERAGE COSTS AND RETURNS FOR A TYPICAL NORTHERN

GREAT PLAINS CATTLE RANCH WITH THREE INTENSITIES OF GRAZING

USE -~ HISTORICAL PRICES.

. . Rate of Grazing

Unit Heavy . Moderate _Light

Beef prices received Dollars
Calves v -=—=-—---Historical prices-—————-—
Cows and bulls T e Historical prices—~——-—
Total cash receipts Dollars 6,539 5,897 4,826
Grain “ 367 367 367
Beef sales o 5,515 4,878 3,802
calves " 2,604 2,507 2,018
cows " 2,697 2,200 1,651
bulls " 214 171 133

Other livestock and

livestock products ® 488 488 488
Government payments " 169 169 169
Ranch perquisites Dollars 581 581 581
Hay inventory change Dollars -545 247 331
Gross ranch income Dollars 6,575 6,731 5,738
Total expenses - Dollars 4,061 - . 3,656 3,406
- Livestock " 256 192 160
Power and machinery w 1,436 1,436 1,436
Building and repair " 241 241 241
Miscellaneous u 561 487 436
Taxes w0 595 541 503
Wages . " 383 201 79
Feed -(excludes hay) w 589 558 551
ﬁet ranch income Dollars 2,514 3,075 2,332
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PART IV
INFERENCES TO BE DRAWN FROM THE STUDY

Limitations of Comparing the Grazing Intensity
Budgets With the Typical Cattle Ranch Study Budgets

While the data from the cattle ranch study are averages of the
family-operated cattle ranches_onmthe'Northern Great Plains, the beef
production data used to construct the grazing intensity budgets are the
results of an experiment conducted in a specific‘a;ea,of the Northern
Great Plain's° Management and physical production responses respective
to the two different sources of data cannot be assumed to be comparable
in all cases. Therefore, the main inferences to be drawn from the study
are restricted to the results from the heavily, moderately,. and lightly

grazed ranch budgets,

Range Condition as it Affects Net Ranch Income

Major trends in ragge vegetation are usually set by weather condi-
tions, and these trends a;e"modified by tbe intensitieé'of grazing use.’
This is especially true as shown in Figure 1, where the changes in forage
production due to fluctuations in weather are greater than the differences
due to grazing and sfocking treatments.

Vegetation data obtained from the Miles City grazing experiments
ipdicate that the moderate rate of stocking approximated an optiﬁum in
maintaining range forage productivity. The relative condition of the
lightest and the moderately stoéked ranges was apparently about equal. .

In Figure 1, forage yields indicate that the light and moderately grazed
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Forage Production on the Summer Cattle Ranges Was Reduced During
the Later Years of the Study by the Heaviest Level of Stocking,
Miles City, Montana Experimental Range, (Based on yields
calculated from cattle weights, days of stocking, and herbage
utilization)

Reed and R. A. Peterson, Vegetation, Soil, and Cattle Responses

to Grazing on the Northern Great Plains Range, Unpublished manuscript,

p.

31la.
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pastures consistently produced more forage than the heavier grazed
pastures in the later yeais of .the experiment,l/

The data in Figures 1 and 2 would tend to support the commonly held
belief of many range managément workers that extended overgraziﬁg becomes
more critical as the period of overgrazing is prolonged.

In Figure 2 the yearly forage production is transformed into pounds
of marketable beef through the use of relative numbers of grazing énimals°
The heavy rate of grazing.on the average produces considerably more beef

for each acre of range than the other grazing intensities, but its beef -

turnoff per cow is considerably lower than the lighter rates of grazing *

.use, In other words, the heavily grazed herd's larger number of animals

(producing a relatively lower beef turnoff per animal than the other
intensities) will proauce more beef on a giveq-area of land than the
relatively smaller sized moderately and lighfly grazed herds (with a
relatively larger yield of beef per animal than the‘heaviiy grazed hera)
can produce on the given area of land. |
On the other hand, it shouid be remembered that the output of beef
£urnoff for each grazing intensity is not the result of certain-constantn
inputs plus tﬁe one variable input, forage acres. In reality, the beef’
turnoff for each grazing intensity is a function of the variables:
forage acres, hay fed, protein supplements (in some years), supplement;l
pasture in other years, labor, etc. When the cost of all the fg&tors ?f .

production are allocated to their respective grazimg intensities, the

Y 1pid,, p. 33.
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residual in terms of dollars (net ranch income) is illustrated in
Pigure 3. A déﬁpiled tabulation of costs and returns for each grazing
intensity is given in the Appendices. |

Figure l.denotes a?genéral decrease .in the amount of férage produced
by the heavilf grazed range ﬁn relation to th; other tWO.graééng intensi-
ties, From‘this might be construed“that forage produc%ion on‘thé heavily
grazed range becomes even more cfitiéal during_the périod 1950-55 when
the pounds of beef produced in Figure 2 for this period is compared to
the period 1938-45,

The gradual diminution of "range forage produced on the heavily
grazed pastures 1s also characterized by a deterioration in range condi—
tion. As a range deteriorates in condition, its carrying capacity of |
animal units is also adversely affec’ged° .It seems as if the value of
such a range might vary directly in proportion to its potential'to
‘produce a turnoff., Therefore?;gﬁ%§pe of management that is so intensive’
as to be operating under diminishing marginal‘prodﬁctivity (beef) and .
-a deteriorating physical plant (range), will face the pfospect of declinu

ing land values relative to properly managed ranges. It i beyond the
scope of this paper to analyze land values, but the relative value of
rangeland under different forms of management should be kept in mind
when evaluating the:consequences of different grazing practices.

It might seém from a comparison of beéf production in Figure 2 and
forage production in Figure 1 that the 1ightly érazed range is.utilized

too 1ightly, but this aspect will be discussed later.
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Figure 3, Met Ranch Income for a Typical Family-operated Cattle Ranch with
Three Rates of Grazing ~ Prices Constant.
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Net Ranch Income Each Year for Three Intensities
of Grazing in Relation to Weather

The total pounds of beef that would go to market each year from
each of the three levels of grazing is illustrated in Figure 2, Generally

the changes in beef production parallel the fluctuations in weather

.. Trather closely. However, the relative production of beef is greatly

modified by each grazing intensity.

The early and later stages of the grazing experiments .show that the
- heavily grazed herd's.proeuction fluctuates more sharply during perioda
offunfavorable precipitation than does the production from the other
rntensities. This is due mainly to the amount of forage produced on the
range each year, The amount of range forage produced each year reflects
directly on the quantity of feed that must be fed during the winter
months. Therefore, the respective feed costs for the three alternativee
of grazing use must be considered: in order to obtain a picture of the ﬁet—
returns that would accrue to each tYpe of management. The relative effect
of each type of grazing use on yearly net returns is illustrated in Fiéure
3 as the average net ranch incomes which for the respective alternatives
of heavy, moderate, and light grazlng are $2 666, $3,304, and $2,627. -

For the purpose of comparlng the relative effects of different -
levels of grazing use over time, the hlstogram in Flgure 4 is given, %he
first period, 1933-36, illustrates the very severe effects of the drought

of the 30's when the moderately grazed alternative gave.an average net

return of $1,038 in excess of the alternative of heavy grazlng°
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The second period, 1938-45, reflects the breaking of the drought;
.and the vears; 1940-44, reflect a period 6f abog@ fiormal rainfall. The
moderately grazed range would give an average net return of $183 in excess
of the same range with a heavy.rate of grazing use. The difference of
$183 in net return between the moderately and fhe heavily grazed range'
is probably not significant, but it does indicate the weather conditions
that probably must exiét in order for the average net returns from a
heavily grazed range to approximate the average net returns from a
.moderately grazed range.

The third éerioq reflects sharp flﬁctuations in yearly préecipitation
but with an average that closely approximates the long time normal. .Thg'
average net Eeturns from the moderately grazed‘iange during this périod-
exceeds the average net returns from the heaviiy grazed range by $978.

When'the net returns of each respective level of grazing use are : :=-~
averaged for the whole study period, the average net'returns are as
previously mentioned: $2,666; $3,304; and $2,627 for the‘héavy, modera%e,
and light rates of grazing use. The relative differences in the net
returns for the abové grazing levels are: moderate over heavy, $638;
modefate‘over\lighﬁ, $6775 heavy over ligﬁt, $39.

The average net returns from the lightly grazed fange were always
bglow those from the moderatelyiérazed rénge, but the average net returns
from the lightiy grazed range were exceeded only during the peried 193813
45 by tﬁe net ieturns_of'the heavily graied ranée, and as mentioned

previously, this is a period of exceptionally favorable rainfall in res~

pect to the normal precipitation expectations.
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The Probable Effect on Net Ranch Income by Livestock
Market Grades for Animals Sold

The practice of grading into market classes the cows and calves
that were sold from the Miles City grazing experiments was started in
1955. The market gfades and prices received respectively for the calves
from the Heavily, moderately and lightly grazed pastures averaged low
good, $17.00/cwt.; top good, $18.50/cwt.; and low choice to, top good,
$18.50/cwt. ' The cows sold from the above pastures averaged high cutter,
$8.00/cwt.; medium to low utility, $8.25/cwt.; and low utility to high
cutter, $8:,00/cwt. respectively.

The prices received for beef from the heavily grazed range will now
be arbitrarily employed as the constant price received for beef sold from
. each grazing intensity budget for the year 1955. This procedure will
give thé same common denominator to each grazing intensity budget for
1955 and the subsequent budgets with the introduced market grades and
market grade prices.

Using the “common" price of $17.00/cwt. for calves and $8.00/cwt.
for cows and bulls, the NRI's are as follows: heavily grazed range,
$2,360; moderately grazed range, $2,264; and the lightly grazed range;
$2,574.

‘The NRI's established above are not the same as those given in
Appendices B3, C3, and D3 because the Appendices reflect Chicago prices

while this analysis utilizes Billings, Montana market prices.

With the introduction of market grade data (1955) and the correspond-

ing prices for the market grades, a set of budgets is constructed
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(Table XIIT) which give a NRI of $2,360 for the heavily grazed réﬁch;
$2,700 for the moderately grazed ranch; and $2,832 for the lightly
grazed ranch. |

‘ The use of actual market grade data and the corresponding prices in
1955 give the lightly grazed ranch a NRI of $132 (5 percent) in excess
of the moderately grazed ranch and $472 (20 percent) in excess of the
heavily grazed ranch; ana the moderately grazedfranch exceeds thé heaviiy
grazed rate in net returns by $310 (14 percent).

In contrast, if the “common® price is usea in making a combarisoh—:
between the grazing intensities, the light rate of grazing will exceed
the moderate rate in net returns by $310 (14 percent): and the heavy ;ate
by $214 (9 percent); and the heavy rate will exceed the moderate rate in
net returns by $94 (4 percent). |

- An intra-grazing intensity analysis for the year 1955 shows the
relative directional changes in net refurms by the introduction of grade
data., If it is assumed that the net retur@s from thelheaviiy grazed <. e
rénch remain constant, the moderately grazed ranch“é net returns will |

increase by $346 (16 percent), and the lightly grazed ranch's net returns

will increase by $258 (10 percent).

Previous to 1955, budgets USing‘actual market grades for beef
animals sold were not comstructed because of the lack of grade data.
However, the reader may make 4 rough calculation of the importance of
market grades and prices by -€ofiparing the actual cow and calf weightsN;MP

for the respective grazing/ intensities in Appendices By, C15 and Dy,
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TABLE XIII. SUMMARY OF INCOME FOR A TYPICAL FAMILY-OPERATED CATTLE -
RANCH WITH THREE INTENSITIES OF GRAZING ~-- BEEF PRICES
CORRESPONDING TO MARKET GRADES OF BEEF SOLD IN 1955,

E Rate of Grazing

Unit Heavy Moderate ~_Light
Grain_sales Dollars 455_ X 435 455
Other ranch products " - 544 _ 544 544.
Beef sales . . Dollars - 5,310 4,737 4,333
Calves w 3,385 2,981 3,184
Cows . u 1,789 1,634 1,064
Bulls. " 136 o122 85
Government payments v 145 - 145 145 - .
Total cash income Y 6,454 5,881 5,477
- Ranch perquisites S 632 632 - 632
Hay invehtdry‘changg , w -581 . -119 i24
Gross ranch income " 6,505 - 6,394 | 6,233
Total,éxpenses- o 4,145 3,694 3,461
Net ranch:income Dollars 2,360 ’ 2,700 12,832

In view of fhe above discussion,.the light rate of grazing may not
be far fioﬁ the optimum rate, when all theIVériable factors are cons';i\deredo
When sufficientﬂmarketing and grading.data are available from the Miles
City grazing trials to make an exhausti?e appiaisal of the-total effects
of varying the rates of grazing, this aspect of the study might prov&de

opportunities for further research in this field.
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Until more comprehensive empirical data can bé obtained, the pre—.
viously constructed budgets indicate that the moderate rate of grazing

approaches an optimum rate of grazing use.

The Optimum RatejoflGrazindiin‘the Nor thern Great Plains

Many of the range mahagement practicee;advecated.today to improve
the range and'thereby ihereaSe carrying eaﬁacit; invoive large outlays
of cash.and time to the ranehera However, if the plains rancher is t&
counteract the wide fluctuations gﬂ range forage production as affected
by uncontrollable:weather cendiﬁions, he‘must-imp;emenf range manageﬁent -
practices_that will put the range in such a condition that it is able.to
take advantage of favorable weather conditions and to withstand adverse |
weather conditionef To a large extent the above mentionea ends‘may‘be
accomplished on the plains ranches by the proper stocking of .the rangee
to maintain or in some cases to restore their abilify to produce opfiﬁam
quantities of forage now' and in the future;' |

It is conceivable that the operator of a deteriorated plains range
may increase his income in the long rum by cutting the size of his herd
to conform to the use that would rebuild the range to its optlmum carry-
. ing capa01ty, The short-run returns in thls situation would depend ......
. largely on the degree ef range depletion and the market prices for beefé'i
But this poin? should be verified by;further're'search°

in erder to give the blains raﬁcher'a start;ng point, orta compafieon
as to relative stocking rates for different secﬁlons of the Northern “-

Great Plains, Table XIV is presented.
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'TABLE XIV. - BEEF CATTLE STOCKING CAPACITIES FOR RANGE IN GOOD CONDITION
AT SEVERAL LOCATIONS IN THE NORTHERN GREAT PLAINS.3/

Apbféximate
long-time )
Location average Season
" and *  precipitation, - of
Reference April—Septfyber§ Stocking
: incl. o
Inches Months
Miles City, Montana 9.5 Jan.-Dec.
Manyberries, Alberta ‘
(Clarke, et al,:1943) 7.8 Apr.-Oct.
Southwestern Saskatchewan
and Southeastern Alberta
(Clarke, et al, 1942):
-~-drier phase, "short

grdass .prairie® 8-9 Apr.~Octs
-—-more moist phase,

"mixed prairie® - 10-11 Apr.-Oct.
Mandan, North Dakota Mid-May toe
(Sarvis, 1941) 12.3 Mid-Oct.

Jano —De\C o

Western South Dakota,

exclusive of Black Hills May-Nov.,
_(Albee, et al, 1943) 10-14 Dec,
Cottonwood, South Dakota ’

(Johnson, et al, 1951) 11.8 May-Nov.
Ardmore, South Dakota"' Mid-May
(Blacks; et al, 1937) , 12.5 Sept., Oct.

a/ M. J. Reed and R. A. Peferson9 Vegetation, Soil, and Cattle Respornses

. %o Grazing on the Northern Great Plains Range, Unpublished manuscript,

p. 166,

Q/ For Unlted'States tocations, from U. S. Weéther Bureau records; for
Canadian locatlons, from.Dominion experiment station progress reports

and Canada Department Transport climatic summaries.
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BEEF CATTLE STOCKING CAPACITIES FOR RANGE IN
GOOD CONDITION AT SEVERAL LOCATIONS IN THE NORTHERN GREAT

Location
and
Reference

Class
of
Stock

Approximate rate
recommended on
the average for

satisfactory cattle
performance and
range productivity

Miies City, Montana

Manyberries, Alberta
(Clarke, et al, 1943)

Southwestern Saskatcéhewan .

and Southeastern Alberta
(Clarke, et al, 1942):

---drier phase, “short
grass prairie®

---more moist phase,
“mixed prairie®

Mandan, North Dakota
(Sarvis, 1941)

Western South Dakota,
exclusive of Black Hills
(Albee, et al, 1943)

Cottonwood, South Dakota
(Johnson, et al, 1951)

Ardmore, South Dakota
(Black, et al, 1937)

Cows with
spring calves

Cows with
spring calves

1000 1lb. cow

1000 1b. cow

2 year old
steers

2 year old
steers
1000 1b.
animal unit
Cows with
spring calves

2 year old
steers

acres/month
Minimum of 2.6

Slightly over 4n%

Average 4.7
Average 2.8
1.4

Over 2.1 (estimated)

Mostly 2.3-2.6
203

over 1.58/

é/ 1.5 acres was apparently satisfactory for range maintenance but

inadequate for satisfactory animal gains.
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As to the use of the above table, Reed and Peterson say:l/

"Because productivity of ranges may vary considerably within
the same locality due to natural factors and past grazing, esti-
mates of proper stocking from experimental ranges or other areas
are primarily useful as a starting point or check on stocking.
More critical evaluation of range management is provided by
estimates of forage utilization and, especially, range condition
and trend on the particular ranges as compared to dcceptable
standards, if they are available.”

In view of the above statement, estimates of proper grazing probably
should be treated as being tentative until they prove adequate for the

particular ranges to which they are applied.

Y 1bid., p. 165.




PART V

TECHNICAL AND ECONOMIC EFFICIENCY IN THE USE
OF RANGE RESOURCES

Stock—grazing-trials are conducted in order to find the optiﬁum
stocking rate of the land undef investigation. This optimum stocking
rate is known as the carfying capacity (graéing capacity) of the land.

Any quantitative statement of carrying capacity involves three
variables: animals, area, and time. Therefore grazing capacity may be
exbressed in three ways: (1) the number of animals which a unti area’
of land will support for a given lengthnbf time; (2) the area which is
required to.support'one animal for a unit period of time; (3) the number
of fime-units of grazing provided by a unit area of land for one animal.

The grazing trial experimenté at tﬁe United States Range.Livestock
Experiment Station at Miles City, Mentana-used an experimental design
incorporating the oﬁe variable, area, and the constants: animals'a&d
time, for each production period. Howéver, for intgrtemporal periods,
time (length of grazing season) also becomes a variable factor due to
va;ious climatic influences on animals and range vegetation.

| A hypothetical model of the Miles City g:ﬁzing trials is presented
in Figure 5 as ome variable analysis. ) |

The points a, b, and c on the total physical product curve (TPP)
repﬁesent the turnoff per breeding cow‘oﬁ expefimént in pounds of calves
at weaning time for the heévily, moderately and lightly grazed ranches,

respectively. The letters represent 276, 337, and 351 pounds in ascending

i
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Figure 5. Pounds of Calves Produced Per Cow Under Three Intensities of
Use.

order or rank. The position of the letter, "a" does not represent a

true average calf weight for the heavy rate of grazing, because the amount
of hay fed to the heavy intensity was common only to that alternative.
Therefore, any time the amount of hay fed to the heavily grazed herd was
in excess of the amount of hay fed the other two herds, the letter "a"

in Figure 5 would tend to shift down and to the right as indicated by the
solid arrow. The dotted portion of the TPP curve indicates that experi-
mental data are not available for that area of the diagram.

The calf weights per cow might be "weighted" according to the market
grade values received for each level of grazing for the year 1955. The
corrected weights of points a, b, and ¢ would then be 254, 337, and 351
pounds respectively. Point "a" now becomes al in Figure 5.

Five of the 18 years of the study period had instances in which the

stock were fed supplemental hay or put on supplemental pastures in order
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to complete the summer grazing period. These ihstancgs introduce a
resource that is "common® to the alternatives for those said years, but
it is not "common® to the "normal® years. Therefore, caution must be
exercised in cbmparing "éxtra-feed" years with "normal" years, because
the production function will have an extra factor (resource).

If the assumption that constant returns to scale (for the fixéd
ratios of cattle numbers to land area) holds true for reasonable ianges
of resourcé inputs, the fixed proporéion lines: 38.3 acrés per cow,
30.5 acres per cow, and 23.5 acres per cow may be drawn as iﬁ Figure 6.
In other words, if 23.5 acres will support one cow for a year, then

47 acres will support two cows for a year. The same logic is used to

construct the other two fixed proportion lines.

Assume that a cow will produce a calf weighirg 254 pounds if grazed

at the rate of 23.5 acres per year, 337 pounds if grazed at the rate of
30.5 acres per year, and 351 pounds if grazed at the rate of 38.8 acres
per year, 'Then to produce 10,000 pounas of calves at weaning age the
following combinations of resources are needed: 28.5 cows and ;,105
acres grazed at the ratio of 1:38.8; 29.7 cows and 905 acres grézed at
the rate of 1:30.5; and 36.2 cows and 851 acres grazed at the rate of
1:23.5. The same method may be used in determining any desired isd-,
product curve in Figure 6.

Now that the various levels of products are charted for different
combinations of inputs, a choice indicator must be selected to determine
the optimum point at which to produce on any given iso-product curve.

The choice indicator must define some condition of a maximum (such as
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Line of Cattle and Land.
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maximum ranch profits). In this paper the cho}ce.ihdicator used will be
the price ratio of cattle and land. The optimum pqint of production
will be where the -marginal rate of substitution of cattle for land (MRSC,I)

will equal the inverse price ratio Bc of the two resources. -

1
MRS, ; = %

The price ratio line in Figure 6 shows a geometric solution when 4'
cattle are valued at $120 per head,‘land-is worth $10 per acre, qnd other
costs are assumed to be equal between grazing intensities. Acdording
to the aata in Figure 6 land would have to bé almost free and cows
relatively expensive before a rancher should produce calves on the fixed ‘
proportien line of 38.8 acres/cow-year. On the other hand, before a
rancher could afford to graze cattle at the rate of one cow:23.5 acres
'(using weighted data) cattle would have to have a valué less thah the
cost of a (cow-carrying) unit of range land.

For the solutioﬁ presented above to be equivalent to the results
presented in the budgets - (the maximizing of net returns) the marginal
cost of beef produced from using resources specific to the grazing
alternatives must be‘zero or éssentially the same for eacﬁ alternative.l
| The data from the Miles City grazing trials lends itself fairly
well to the analysis presented above (except for certain discrepancies
concerning marginal cost of resources specific to different élternatives)°
- On the other hand if the argument is presented that constant returns to
scale do not exist for the ratigs of cattle numbers to land area, then

a new experimental design must be constructed.
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If decreasing returns to scale (with cattle and land inputs
increased in constant proportions) is hypothesized, the experimental
design must include treatments which have (1) different ratios of cattle
to land, and (2) different levels of the given ratios. The points on

the fixed proportion lines in Figure 7 might depict the relevant ratios.

IC;(?)L
1C:38.8L
a o
1C:30.5L
1C:(?)L
CATTLE NUMBER PER UNIT OF TIME
Figure 7. Cattle to Land Ratios — Pattern of Treatments.

The possible points in this case are determined by drawing a series
of parallel 45 degree lines from the land axis downward and to the right
to the cattle number axis. The points where these 45 degree lines inter-
sect the fixed proportion lines might then serve to denote treatments.”/
The marginal rate of substitution of cattle numbers to land area may
then be equated to the inverse price ratios of cattle and land to deter-
mine an optimum rate of stocking.

-i/ Earl 0. Heady, "Economics of Range Resources,” Journal of Farm
Economics. Vol. XXXVIII, No. 5, December 1956, p. 1615.
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The experimental models desc¢ribed above should contribute to the
optimuﬁ use of the range resources: animal numbers and area, but the
third variable, time, remains ever present in intertemporal resource use
relationships. Time (length of grazing season) is a function of the
interactions of many variabies, such as: specific vegetative species,
soil types, topography, season of use, plant vigor, weather, insects,
etc. In order to measure the effeqt of different levels of grazing use
over time these inputs should be common to all treatments in the ekperi—
ment. The production function may be expressed conceptually in the

algebraic form:

t = time (length of grazing season)

k = an arbitrary constant

Xﬁ='menm common factor

t; = £ (23.5 acres/l1 cow, k% forage utilization, . .-« Xp)
ty = f (30.5 acres/1 cow, k% forage utilization, . ... Xp)
tg.= f (3é°8 acres/1l cow, k% forage utilization, s . . Xp)

Different levels for each treatment may be attained by changing the
percentage of forage utilization for each group of treatments. The
marginal rates of substitution (MRS) for the resoﬁrce combination,

length of growing season relative to number of surface’acres, may then
" be determined. The MRSt,p can be uged to estimate the two-variable
production function for beef which is given below. ‘

Beef = f (time, acres)
From here, transformation curves for the beef product of two time periods

may be drawn as in Figure 8.

)
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Figure 8. Alternative Production Possibilities.

i/source: Earl 0. Heady, ibid.. p. 1610.

The hypothetical product tranformation curves of Figure 8 illustrate
three relationships over time: supplementary, complementary, and competi-
tive. Supplementary relationships are evidenced in Figure 8-A by the
horizontal and vertical portions of the opportunity curve. Here, beef
can be produced in one time period without diminishing or enhancing the
amount produced in another period. In C, the two alternatives are
competitive for every point on the opportunity curve, therefore the
production of beef of one time causes a sacrifice in the amount of beef
in another time period.

Figure 8-B's positive sloping (complementary) portion of the oppor-
tunity (transformation) curve indicates that beef produced in that period
increases beef produced in another period. In C, the two alternatives
are competitive for every point on the opportunity curve, therefore the
production of beef of one time causes a sacrifice in the amount of beef

in another time period.
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The points on opportunity curves which delineate product relation-
ships should be sought for in setting up ﬁhysical experiments. The areas
set by these points denote certain ranges of technological efficiency.
The irrational area of resource use under the complementary range of the
opportunity curve is the portion with the positive slope. Witﬁin the
supplementary range, optimum resource combination cannot be attained,
because larger output may be obtained by moving off the supplementary
range of the opportunify curve. Economic criteria must be used to
determine the optimum point at whiEhvto produce within the competitive
range of the opportunity curve. In other words, maximum profits are
., attained (with resources fixed in quantity) when the marginal rate of

product substitution is inversely equél to the product price ratio.

B . Pmo
By Ppy

Range experiments should be designed to determine the rate at which
ranges can be stocked for in any one given time periéd without dimiﬁish-
ing the amount produced in any given future time period. Then product
substitution effects may be evaluated and weather fluctuations averaged
out if the experiment is of sufficient duration.

This paper is not written to press the use of econemic criteria
into physical and biological research, especially where that research
may be fundamental or basic; but where the research is directed towards
a practical or applied end, use of economic criteria is essential because

decisions concerning resource use are determined by equating the physical
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relationships with economic choice indicators. A reasonable'marriage
of the physical relationships and economic choice indicators can (usually)
only be made if~there has been close cooperation between the range tech-
nician and the economist in the formulative stages of the proposed
research project. It is hoped that this section of the thesis will serve
to point up the need fof technical efficiency'in range fesearch and the
usefulness of ec&ﬁomic criteria for decision-making in resource combina-

tion.
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APPENDIX




APPENDIX Ale PHYSTCAL PRODUCTION AND VALUE OF PRODUCTION FROM THE TYPICAL BEEF HERD WITH
: ANIMAL WEIGHTS, CALVING PERCENTAGE, FEEDING RATES VARIABLE--PRICES CONSTANT

Typical Beef Herd - Total .
N6, ’ g Weight Price
2 yr. . No. % No. Weight Pounds (cwt.)
Areas Beef 0Old No. No. Yrlg. Calf No., =~ Calves Per Calves Calves
Year Grazed Cow Heif, Steer Bull Heif, . Crop Calves Sold Calf Sold Constant
1932 3,558 79.4 17.2 -——- 2,7 20.4 72.0 57.2 36.4 _  .383 13,941 $13.86
33 . s L — w " 72.0 57.2 36.4 380 13,832 w
34 n “ Lt — . W 1 69.3 55.0 34.2 338 11,560 u
35 .. o w8 — ® 61.7 49,0 28,2 364 10,265 u
36 woo. n u —_—— b W 68.0 54.0 33.2 318 10,558 A
37 @ wooow —— u u 63.3 50.3 29.5 359 10,591 @
38 “ 1 % - " " 76.1 60.4 39.6 371 14,692 "
39 a0 “« o —— " o 77-1 61.2 40.4 381 15,392 "
40 o o A - u w0 76.4 60.7 39.9 = 387 15,441 o
41 ® - u oo - i w 78.9° 62.6 41.8 388 16,218 w
42 u o & _— w " 80,9 64.2 43.4 386 16,752 w
43 o " - ” w : 80.3 63.8 43.9 385 16,555 w
44 u “ B - o " 78,1 62.0 41.2 388 15,986 w
45 w 0 n ——— o % 79.6 63.2 42.4 378 16,027 T ou
46 - oe w - w " 73.8 58.6 37.8. 395 14,931 B
47 .. o o —— bt . w 78.9 62.6 41.8 400 16,720 ¥
48 @ " o — " " 78.9 62.6 41.8 403 16,845 . u
49 s e s - i " 76.9 61.0 40.2 394 15,839 u
50 W, ow w —_— " w 79.6 .  63.2 42.4 390 16,536 "
51 T on 8 i — " w 82.0 65.1 44.3 412 18,252 w
52 % 0w " _— W w 80.9 -64.2  43.4 380 16,492 "
53 . o o - w % 78.3 62.2 - 41.4 410 16,974 W
54 . 0 ” - a # 79.0 ‘62,7 41,9 390 ° 16,341 W
55 . a o " —_—— u " 81.0 64.3 43.5 380 16,530 w
Total === == —_ — — ——— 1,823.0 1,447.3 949.0 9,160 363,270 13.86

Avg. 3,558 79.4 17.2 . —— 2.7 20.4  75.9 60.3 39,5 381.7 15,136  —wm

g
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APPENDIX Ay (Continued). PHYSICAL PRODUCTION AND VALUE OF PRODUCTION FROM THE TYPICAL BEEF HERD
ANIMAL WEIGHTS, CALVING PERCENTAGE, FEEDING RATES VARIABLE--PRICES -

CONSTANT
Weight ' i Total
Value Per Noei/ Pounds Price of Value Weight No. Pound Price Value Value
of - Cow Cows Cows Cows of Per Bulls Bull Bulls Bulls Beef

Year Calves (lbs.) Sold Sold Constant Cows Bull Sold Sold Constant Sold Sold
1932 $1,932 1,059 16.1 17,018 $13.33 $2,268 1,460 0.8 1,168 $13.33 $156 $4,356

33 1,917 1,051 16,921 n 2,256 1,451 % 1,161 @ 155 4,328
34 1,602 933 15,021 o 2,002 1,337 ® 1,070 w 143 3,747
35 1,423 1,006 16,197 - 2,159 1,389 * 1,111 w 148 3,030
36 1,463 924 ® 14,876 u 1,983 1,273 ® 1,018 " 136 3,582
37 1,468 991 15,955 " 2,127 1,367 1,094 w 146 3,741
38 2,036 1,026 ® 16,519 @ 2,202 1,417 " 1,134 " 151 4,889
39 2,133 1,053 16,953 " 2,260 1,454 " 1,163 w 155 4,548
40 2,140 1,070 17,227 w 2,296 1,478 ® 1,182 " 158 4,594
41 2,249 1,073 ® 17,275 " 2,303 1,482 ® 1,185 " 158 4,710
‘42 2,322 1,073 © 17,275 @ 2,303 1,472 * 1,178 " 157 4,782
43 2,295 1,065 16,147 " 2,286 1,470 * 1,176 . " 157 4,738
44 2,216 1,073 17,275 & 2,303 1,482 ® 1,186 " 158 4,677
45 2,221 1,085 @ 16,986 " 2,264 1,449 * 1,159 w154 4,639
46 2,069 1,093 16,597 ® 7 2,346 1,509 % 1,207 & 161 4,576
47 2,317 1,106 17,807 i 2,374 1,527 % 1,222 " 163 4,854
48 2,335 1,114 - ® 17,935 @ 2,391 1,538 ¥ 1,230 w 164 4,890
49 2,195 1,046 16,841 0 2,245 1,500 . 1,200 " 160 4,600
50 2,291 1,086 17,485 " 2,331 1,530 " 1,224 w 163 4,785
51 2,530 1,053 16,953 w 2,260 1,530 ¥ 1,924 " 163 4,963
52 2,286 1,050 16,905 o 2,253 1,520 M. 1,216 " 162 4,701
53 2,353 1,050 16,905 “ 2,253 1,530 ® 1,224 w163 4,769
54 2,265 1,040 ¥ 16,744 " 2,232 1,530 “ 1,225 " 163 4,660
5 2,291 1,020 ® 16,422 L 2,189 1,510 - ®- 1,208 " 161 4,641
Total 50,349 25,110 =--- 402,239 --- 53,886 35,205 =--- 28,165 === 3,755 107,990

“Avg, 2,098 1,046 16.1 16,759- 13,33 2,245 1,467 0.8 1,174 13.33 156 4,500

a/ Includes age classes two years old and over.

.—89—




APPENDIX A,. SUMMARY RANCH EXPENSES FOR TYPICAL RANCH--PRICES CONSTANT——FEED (QUANTITY)

.= 6S -

VARIABLE i ’

Livestock Power & Mach., Misc. Bldg.&Repair Wages Feeda/ Total
Expense Expense Expense Expense Taxes Expense Expense Expense
Year Dollars Dollars -~ Dollars Dollars Dollars Dollars Dollars Dollars
1932 $195B/ $1,346 $514 $226 $454 $280 $805  $3,820
33 .. ) (& o 0o i 2 826 3,841
34 0 L4 L1 1] 98 1] 809 3, 824
35 11 . 1] 9 1] & L] 820 3, 835
36 Y " " T oow 1 ia 852 3,867
37 9 o " " 8 " 819 3,834
38 L W o " k ] 844 3,859
39 0 ] . 11 . iE_ o 1" 820 3 s 835
40 [ 1] L] 1] 8 ‘ -8 844 3’ 859
a1 2y " - 90 o " 0 ) 850 3 , 865
42 b " ¥ : W " " 844 3,859
43 0. : 113 i 1] L1} P . 839 3\’ 854
44 o o 0 . ] a0 " 839 3,854
45 1 % W w W 1 866 3,881
46 % w " 0 % ) 866 3,881
47 €0 % -8 L1 9 99 866 3 s 881
48 - 0 9 o 0 2 866 - 3,881
49 L1 88 96 L . 0 1] 9 15 ) 3 5 930
50 o . " o n " " 951 3,966
51 ) 0 [ L1 88 ] " 939 3 5 954
52 28 (] L] e 0w B8 934 3 5 949
53 2 0 . 88 [l ) L e 941 3,956
54 W .. o " " 920 3,935
55 }ln ) w ) B} 9 2] L 990 4 . 005
Total  -—- —_ — _— e -—-- 20,865 93,225
Avg. 195 1,346 514 226 454 - 280 869 3,884

3/ Feed varied by yearly requirements.

b/ Includes animal purchases.




APPENDIX Ajz. INCOME BY YEARS (1932-55) FOR TYPICAL RANCH--PRICES CONSTANT

Other Ranch Totala/ " Hay Grossb/ :
Grain Prod. Beef Govte. Cash Ranch Inv. 2 Ranch Total 2/
Sales Sales Sale Payt. Inc, Perg. Change Income Expenses N.'R. I,
Year Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars
1932 $455 $544 - $4,356. $145 $5,500 $632 '$ -13 $6,119  $3,820 $2,299
. 33 e w 4,328 s 5,472 " 245 6,349 3,841 2,508
34 & u 3,747 u 4,891 n 189 5,712 3,824 1,888
35 " w ‘3,730 " 4,874 " -244 5,262 3,835 1,427
36 " w 3,582  * 4,726 " 74 5,432 3,867 1,565
37 w ¥ 3,741 " 4,885 " -367 5,150 3,834 1,316
38 b w 4,389 " 5,533 " -16 6,155 3,859 2,296
39 i " 4,548 " 5,692 L 123 6,447 3,835 2,612
40 9 # 4,594 0 5,738 " 3 6,373 3,859 2,514
41 S @ 4,710 " 5,854 u 87 6,573 3,865  2;708
42 " u 4,782 " 5,926 " 149 6,707 3,859 2,848
43 " " 4,738 w 5,882 " 175 6,689 3,854 2,835
44 " " 4,677 " 5,821 - 116 6,569 3,854 2,715
45 e w 4,639 o 5,783 " 71 6,486 3,881 2,605
46 u w 4,576 " 5,720 "‘ 71 6,423 3,881 2,542
47 2 i 4,854 kL 5,998 w 66 6,696 3,881 2,815
48 # " 4,890 o 6,034 " 63 6,729 3,881 2,848
49 " W 4,600 tl 5,744 " 24 6,400 3,930 2,470
50 o " 4,785 u 5,929 u -27 6,534 3,966 2,568
51 @ ] 4,953 n 6,097 " 23 6,752 3,954 2,798
59 t @ 4,701 " 5,845 " 35 6,512 3,949 2,563
53 o ] 4,769 6 5,913 W -39 6,506 3,956 2,550
54 @ @ 4,660 u 5,804 o 3 6,439 3,935 2,504
55 p @ 4,641 ", 5,785 " -319 6,098 4,005 2,093
Total  ~== —— 107,800 -— 135,446 -— 498 151,112 93,225 57,886
Avg. 455 544 4,500 145 5,644 632 21 6,297 3,884 2,413
é/ Sum of columns 2, 3, 4, and 5.

b/

Sum of columns 6, 7, and 8,
g/ Difference of columns 9 and 10,

—09_




APPENDIX B,

e

PHYSICAL PRODUCTION AND VALUE OF PRODUCTION FROM THE HEAVILY GRAZED BEEF HERD
ANIMAL WEIGHTS, CALVING PERCENTAGE, FEEDING RATES VARIABLE-~PRICES CONSTANT

e ammman

e

_ ) Acres
Year Grazed

Heavily Grazed Beef Herd

) No. o - Price
No. 2 yr. No. % No. Weight _ (cwt.)
Beef Old No. No. Yrig., Calf No. Calves Per Pounds Calves

1932

Cow .Heif..- Steer Bull Heif. Crop Calves Sold Calf Calves Constant

33 3,558 107 23.2 -—- 3.6 27,5 90 96.3 68.4 293 20,041 $13.86
34 ﬂ © W — 60 64.2  36.3 219 7,950 "
35 w o “ — " b 60 64.2 36.3 314 11,398 "
36 v . g — “ 80 85.6  57.7 173 9,982 u
37 e — — —— - — _— -_— — ,—— _—
38 3,558 107 23.2  --= . 3.6 27.5 75 80.3 52.4 354 18,550 13.86
39 « w u -— " 90 96.3 68.4 404 27,634 "
40 * e o —m 70 74.9 47,0 365 & 17,155 = @
41 o w w — u v 95 101.7 .73.8 407 30,037 "
42 ® w “ -— " I 95 101.7 73.8 423 31,217 "
43 o " o -— u 7B 80.3 52.4 = 425 22,270 w
44 ® w u -—_ "o 70 74.9  47.0 452 21,244 "
45 @ weo. o ow — e 85 90.9 63.0 . 374 23,562 "
N — = - —— m— - -— - —
A —— - e —- —— - -— - -—
48 mmm mem oo — = e — m— s -— -—- -
49 ——= = - —— = - —— —— - - - -—-
50 8,558 107 23.2 -— 3.6 27,5 80 - 85.6 57.7 339 19,560 13.86
51 " “ “ _— “ 60 64.2  36.3 361 13,104 "o
52 = " " -— n " 80 85.6  57.7 392 22,618 "
53 @ " n — " Lo 60 64.2  36.3 401 14,556 “
54 o " " -—  ® " 75 80.3 52.4 38 20,226 .
55 . u " -— . 75 80.3 52.4 380 19,912 "
Total === ——— ——o ——— e e -—-  1,471.5 969.3 6,462 351,016  --—-
Avg. 3,558 107 23.2  -—= 3,6 27,5 76.3 8l.7 53.8 359 19,501  13.86

_-'[9_
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APPENDIX-Bl (Continued)e PHYSICAL PRODUCTION AND VALUE OF PRODUCTION FROM THE HEAVILY GRAZED
. BEEF HERD WITH ANIMAL WEIGHTS, CALVING PERCENTAGE, FEEDING RATES
-VARIABLE--PRICES CONSTANT

Weight

‘ ' . ) - Total
Value Per _Nooé/ Pounds Price of Value Weight No. Pound Price Value Value
of Cow Cows Cows Cows of Per Bulls Bull Bulls Bulls Beef

Year Calves (lbs.) Sold Sold Constant Cows Bull ' Sold Sold Constant Sold Sold

1932 : :
33 $2,778 970 21.0 s 20,370 §$13.33  $2,715 1,309 1.25 1,636 $13.33 $218 $5,711

34 1,102 8s4 18,564 " 2,474 1,203 " 1,504 u 200 3,776
35+ 1,580 972 @ 20,412 . 2,721 1,250 " = 1,563 " 208 4,509
36 1,384 923 *° 19,383 " 2,584 1,146 " 1,433 " 191 4,159
37 _— — — e — e em — emm — —
38 2,571 947 21,0 19,887 13.33 2,651 1,275 1.25 1,594 13.33 212 5,434
39 3,830 1,013 * 21,273 w 2,836 1,309 v 1,636 = 218 6,884
40 2,378 1,062 22,302 " 2,973 1,330 " 1,663 w 222 5,573
41 4,163 1,041 ™ 21,861 " 2,914 1,334 v 1,668 " 222 7,299
42 4,327 1,086 22,806 & 3,040 1,325 - * 1,656 " 221 7,588
43 3,087 1,116 = 23,436 " 3,124 1,323 " 1,654 “ 220 6,431
44 2,944 1,103 23,163 u 3,088 1,334 ¥ 1,668 v 222 6,254
45 3,266 1,012 ® 21,252 " 2,833 1,304 " 1,630 * 217 6,316
46 — —— e — - . — — _—
47 -— —— e —_— e —_— e - — e — _—
48 _— — —mm — - —— o - S — — -—
.49 S —— -_— _— R — _— - _— _—
50 2,711  ~920 21.0 19,320 13.33 2,575 1,377 1.25 1,721 13.33 229 5,515
51 © 1,816 . 908 “ 19,068 " 2,542 1,377 Y 1,721 o 229 4,587
52 3,135 1,054 * 22,134 u 2,950 1,368 % 1,710 “ 228 6,313
53 2,017 1,122 = 23,562 u 3,141 1,377 ¥ 1,721 " 229 5,387
54 2,803 g7 18,837 @ 2,511 1,377 " 1,721 " 229 5,543
55 2,760 1,065 22,365 - 2,981 1,359 ® 1,699 w 226 5,967
Total 48,652 18,095 --- 379,995  ——— 50,653 23,677 --- 29,598 ~— 3,941 103,246

Avg, 2,703 1,005 21.0 21,111 13.33 2,814 1,315 1.25 1,644 13.33 219 5,736

i/‘ Includes age classes two years old and over. -




APPENDIX B,. .SUMMARY OF EXPENSES FOR A HEAVILY GRAZED. CATTLE RANCH-=CONSTANT PRICES

- €9 -

Livestock Power & Mach. Misc. Bldg. & Repair ~ Wage  Feeda/ Total
Expense Expense Expense Expense Taxes Expense Expense Expense
Year Dollars Dollars . Dollars Dollars Dollars Dollars Dollars Dollars
1932 :
33 $281 . $1,346 $590 $226 - $497 $518 $687 $4,145
34 1) 1 " "o . 1 1 " 4,145
35 [ " ] 1] ] " " a4 R 145
36 " 0 0 " 4 " ® 4,145
37 _— —_— — e o _— - —-
38 281 1,346 590 226 497 518 1,222 4,680
39 ] % L1} A4 11} L1 687 4 , 145
40 oW " - " [ . " w 4, 145
41 1 ' " " n 0 o n 4,145
.42 5 [ .n ] ] 1] 1] 4 s 145
43 ] 2] I! L] " 11 1 ) 11 4 , 145 !
44 " [} B " " L1 " l ’ 024 4 ’ 482
‘45 'éa - " " " “ . ) 687 4 ,145
46 — —— — ——— — e —— S
47 - —-— —_— —-— - — - ——
48 —— —_—— ——— —_— —-—- —— —-— ——
49 ——— —— - - : —_— -— -—- —_—
50 -281 1,346 590 226 497 518 687 4,145
51 : LU " - .o " " on 4, 145
52 L1 " " " " " " 4 s 145
53 " 1] u 11} L1 " A L 4 R 145
54 o " " " w n " 4,145
55 .t 0 " LR . " ] n 4 ’ 145
Total _— —_— — C - . — -— 13,238 75,482
Avg. . 281 1,346 . 590 226 497 518 735 4,193

" a/" Exclusive of hay bought..




APPENDIX Bg3. SUMMARY OF INCOME FOR A HEAVILY GRAZED CATTLE RANCH--CONSTANT PRICES

b/ Sum of columns 6, 7, and 8.
¢/ Difference of columns 9 and 10,

Other Ranch Totala/ Hay Gross?/
Grain Prod. Beef Govt. Cash Ranch Inv. Ranch Total </
Sales Sales Sale  Payt. Inc. Perq. Change Income Expenses N, R, I,
Year Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars
1932 - )
33  $455 $544 $5,711 $145 $6,855 $632 $597 $8,084 $4,145  $3,939
34 o " 3,776 " 4,920 " -427 5,125 4,145 980
35 # w 4,509 A 5,653 " -3,611 2,674 4,145 +1,471
36 @ " 4,159 " 5,303 n -1,434 4,501 4,145 356
37 -— —_— - —— —— — - —— —_— —_—
38 455 544 5,434 145 6,578 632 =549 6,661 44680 1,981
39 " “ 6,884 b 8,028 " -961 7,699 4,145 3,554
40 w w 5,573 " 6,717 " 161 7,510 44,145 3,365
41 b " 7,299 " 8,443 " -197 8,878 4,145 4,733
42 e " 7,588 " 8,732 " -870 8,494 4,145 .- 4,349
43 u " 6,431 " 7,975 " -13 8,194 4,145 4,049
44 w " 6,254 # 7,398 " 147 8,177 4,482 3,695
45 w " 6,316 u 7,460 " 532 8,624 4,145 44479
46 —— —— —_— —-— —-— —_— — —_— - —_—
47 — —— —_— - - - -_— - —— -—
48 — — -— -— - -— —— —_—— -— —
49 —— —— —— T e - —_— — —— -— —
50 455 544 5,515 145 6,659 632 -1,395 5,894 4,145 1,749
51 o " 4,587 " 5,731 " 62 6,42% 4,145 2,280
52 b " 6,313 " 7,457 " -1,904 6,185 4,145 2,040
53 » " 5,387 " 6,531 " =581 6,582 4,145 2,437
54 “ " 5,543 u 6,687 " =715 6,604 4,145 2,459
55 # " 5,967 " 7,111 " ~-581 7,162 4,145 3,017
Total ——-—- — 103,246 --=~ 123,838 --- -11,731 123,473 75,482 47,991
Avg. 455 544 5,736 145 6,880 632 -652 6,859 4,193 2,666
a/ Sum of columns 2, 3, 4, and 5,

= $9 -




APPENDIX G, .

PHYSICAL PRODUCTION AND VALUE OF PRODUCTION FROM A MODERATELY GRAZED BEEF HERD

ANIMAL WEIGHTS, CALVING PERCENTAGE, FEEDING RATES VARIABLE--PRICES CONSTANT

Moderately Grazed Beef Herd

No . ’ ) Price
. No. 2 yr. No. % No. Weight (cwt.)
. . Acres Beef 0ld No. No. . Yrlg. Calf No. Calves Per Pounds Calves
‘Year Grazed Cow Heif. Steer Bull Heif. Crop Calves Sold Calf Calves Constant
1932 ' ‘
33 3,358 78.1 16.9 ~~--= 2.7 20,1 95.0 74.2.  53.7_. 319 - 17,130 $13.86
34 * " " — " " 90.0 © 70.3 49.8 _ 281 13,994 o
35 “ u " - " " 75.0 58.6 . 38.1 372 14,173 o
36 o w S -— " o 80.0 62.5 42.0 204 8,568 w
37 —— e e —— mmm e — _—— === - —_— —
38 3,558 78.1 16.9 -—— 2.7 20,1 80.0 62.5 42,0 359 15,078 13.86 -
39 u " " -— Tooooon 90.0 70.3 49.8 449 22,360 "o
40 o " » — b u 85,0 66.4 45.9 428 19,645 "
41 w® " i —_— woom 80.0 62.5 42.0 454 19,068 “
42 ® 2 o L — " " 85,0 66.4 45.9 414 19,003 "
43 “ w " -— " o 90.0 70.3 49.8 - 433 21,563 "
44 " " " -— " " 85,0 66.4 45.9 449 20,609 "
45 o " " -—— " " 80.0 62.5 42,0 400 16,800 "
46 — e e —_—— e e - ——— - — -— —_—
47 e e - —— me— —-- -—- —— - -— -— -—
48 —_— mm—— e ——— e e ——— — ——— - —— —
49 —_—— - e —— mm—— e —— —— -—- —— —_— -—
50 3,558 78.1 16,9 -—— 2,7 20.1 90.0 70.3 49.8 . 376 18,725 18.86
51 " " " -— " " 75.0 58.6 38.1 417 15,888 "
52 " o " —— W " 95,0 74.2 53,7 437 23,467 "
53 o " # -— " # 95.0 74.2 53,7 458 24,595 "
54 " u » -— " u © 85.0 66.4 45,9 457 20,976 "
55 " " ¥ -— 0w, oom 75.0 58.6 38,1 423 16,116 "
Total | === === === —_— me— e --- 1,165.2 826.2 7,130 327,758 -—
Avg. 3,558 78,1 16.9 == 2,7 20.1 85.0 64.7 45,9 396 18,209  13.86

-399—




APPENDIX Cj (Continued), PHYSICAL PRODUCTION AND VALUE OF PRODUCTION FROM A MODERATELY GRAZED"
BEEF HERD ANIMAL WEIGHTS, CALVING PERCENTAGE, FEEDING RATES VARIABLE——
CONSTANT PRICES

Weight ‘ o . Total

Value Per No.&/ Pounds Price of Value Weight ~No, Pound Price Value Valuye

~of . Cow . Cows  Cows Cows , of Per Bulls Bull Bulls Bulls Beef

Year Calves (lbs.) Sold Sold Constant Cows Bull Sold Sold Constant Sold Sold

1932 :

33 $2,374 1,012 15.8 15,990 $13.33 $2,131 1,451 0.9 1,306 $13.33 $174 $4,679

34 1,940 9co 14,220 w 1,896 1,337 v 1,203 b 160 3,996

3% 1,964 1,022 *. 16,148 T 2,153 1,389 % 1,250 " 167 4,284

.36 1,188 246 % 14,947 “ 1,992 1,273 *® 1,146 “ 153 3,333
37 _—— —— e —— - —— — - -— —— _—

38 2,090 1,019 15.8 16,100 13.33 2,146 1, 417 0.9 1,275 13.33 170 4,406

39 3,099 1,088 « 17,190 * - 2,291 1,454 *® 1,309 " 174 5,564

40 2,723 1,116 % 17,633 e 2,350 1,478 % 1,330 " 177 .5,250

41 2,643 1,178 © 18,612 " 2,481 1,482 ¢ 1,334 ¥ 178 5,302

42 2,634 1,140 % 18,012 “ 2,401 1,472 ® 1,325 b 177 5,212

43 2,989 1,195 ¢ 18,881 w 2,517 1,470 ¢ 1,323 . 176 5,682

44 2,85 1,164 % 18,391 " 2,452 1,482 ® 1,334 e 178 5,486

45 2,328 1,129 ® 17,838 - ® 2,378 1,449 % 1,340 A 174 4,880

46 —_— ——— J— _— _— —— —— —— _— —_—

47 —_— —— e _— — — — — — _— -_— _—

48 —— —— e _— — _— —— e e — _—

| 49 -_— ——— _— -_— -— —_— -— -—= - -
| 50 2,595 1,022 15.8 16,148 13.33 2,153 1,530 0.9 1,377 13.33 184 4,932
| 51 2,202 1,031 v 16,290 u 2,171 1,530 % 1,377 " 184 4,557
} 52 3,253 1,117 ¢ 17,649 w 2,353 1,520 *® 1,368 Y 182 5,788
| 53 3,409 1,139 @ 17,996 " 2,399 1,530 " 1,377 " 184 5,992
| 54 2,907 1,067 * 16,859 " 2,247 1,530 * 1,377 " 184 5,338
| 5 2,234 1,148 °® 18,154 " 2,420 1,510 "V 1,359 " 181 4,835
Total 45,428 - 19,433 ~--- 307,058 , -—- 40,931 26,304 --- 23,674 --- 3,157 89,516

Avg. 2,524 1,080 15.8 17,059 13,33 2,274 1,461 0.9 1,315 13.33 175 4,973

E/ Includes age classes two years old and over,




APPENDIX C,.

SUMMARY RANCH EXPENSES FOR A MODERATELY GRAZED CATTLE.RANCH-~CONSTANT PRICES

Year

‘Livestock Power & Mach.
Expense Expense
Dollars Dollars

Misc.
Experise
Dollars

Bldg. $ Repair
Expense
Dollars

Taxes

Wage
Expense
Dollars Dollars Dollars Dollars

Feeda/

Total

Expense Expense-

1932
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

. 54
55

$211 $1,346
w

0
L1l 0

R 0
211

k)

of 9

% o
I 06 L

o 1]
1] L

$512
w
%

L1

512

8

$226
¥

L1]
o
226
®
"

L]

$452
£

bl

w0
452

kil

1]

L1}

11

"
8

$272
w

"

o

272

$675

9
9

w0

1,066
675
]
"

3]

$3,694
9

"0
1m0 -
4,085
3,694
ki)

Total
Avg.

211 1,346

452

3/ Exclusive of hay bought.

512

—Lg—




APPENDIX Cz.

SUMMARY OF INCOME FOR A MODERATELY GRAZED RANCH--CONSTANT PRICES

b/ Sum of columns 6, 7, and 8.
¢/ Difference of columns 9 and 10,

Other Ranch Totala/ Hay Grossb/

Grain  Prod. Beef  Govt. Cash Ranch  Inv. Ranch  Total </

- Sales Sales Sale Payt. Inc. Perq. Change Income Expenses N. R. I.

- Year Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars
1932 ' o
33  $455 $544 $4,479 $145 $5,323 $632 $720 $7,175  $3,694° $3,481
» 34 a » 3,996 e . 5,140 S 308 6,080 3,694 2,386
35 o we 4,284 " 5,428 v -1,783 4,278 3,694 584
36 w S 3,333 “ 4,477 " 90 5,199 3,694 1,505
37 —_— —_— — -— —— ——— —— -—= —— -
38 455 544 4,406 145 5,550 632 104 6,286 4,085 2,201
39 " " 5,564 " 6,708 " -25 7,315 3,694 3,621
40 w0 # 5,250 v 6,394 " 799 7,825 3,694 4,131
41 " & 54302 o 6,446 " 956 8,034 3,694 4,340

42 o o 5,212 " 6,356 " 1,023 8,011 3,694 4,317 -
43 # " 5,682 " 6,826 " 1,012 8,470 3,694 4,776
44 " " 5,486 “ 6,630 e 735 7,997 3,694 4,303
45 “ s 4,880 " 6,024 " 1,022 7,678 3,694 3,984
46 —— -— — — —_— — — —— -— —_
47 -— —— -— - - -—= - - - -
48 e ——— ——— —— [ERER ——— - J— —_—— 2 eme
49 —— —_— —— —— - —— ——— — —— -=x
50 455 544 4,932 145 6,076 632 -412 6,296 3,694 2,602
51 o w 4,557 b 5,701 " 528 6,861 3,694 3,167
52 u ? 5,788 B 6,932 n =276 7,288 3,694 3,594
53 " i 5,992 o 7,136 b -17 7,751 3,694 4,057
54 " % 5,338 " 6,482 " 212 7,326 3,694 3,632
55 " " 4,835 “ 5,979 " -119 6,492 3,694 2,798
Total === — 29,516 --- 110,108 =—— 4,877 126,362 66,883 59,479
Avg. 455 544 4,973 145 6,117 632 271 7,020 3,716 3,304

3/ Sum of columns 2, 3, 4, and 5,




APPENDIX Dy .

PHYSICAL PRODUCTION AND VALUE OF PRODUCTION FROM THE LIGHTLY GRAZED BEEF HERD

ANIMAL WEIGHTS, CALVING PERCENTAGE, FEEDING RATES VARIABLE--PRICES CONSTANT

Lightly Grazed Beef Herd

No. ) Price
. No. 2 yr. No. % No. Weight (cwt.)
Acres Beef Old No. No. Yrlg. Calf No. Calves Per Pounds Calves
Year Grazed Cow “Heif, Steer Bull Heif. Crop Calves Sold Calf Calves Constant
1932 ; ) , '
33 3,558 58.9 12.8 --- ' 2,0 15.1 85.0 50.1 34.6 324 11,210 $13.86
34 " L — " 70.0 41.2 25.7 291 . 7,479 ®
35 w o w — " 75.0 44,2 28,7 362 10,389 v
36 n " " — w " 80.0 47.1 31.6 213 66,731 "
37 —— m— e —— — —— _— — _— _— _— _—
38 3,558 58.9 12.8 -— 2.0 15.1 90.0 53.0 37.5 356 13,350 13.86
39 . " # _— " " 95.0 56.0 - 40.5 422 17,091 "
40 & " o —-— e @ 70.0 41.2 25.7 421 10,820 u
41 € o owow -— o "o 90.0 53.0 37.5 462 17,325 "
42 w W " —_ @ " 95.0 56.0 40,5 427 17,294 u
43 ¢ “ i —_— " " 90.0 - 53.0 37.5 456 17,100 "
44 " " w o . LR 100.0 58.9  43.4 431 18,705 u
45 " " " — o 80.0 - 47.1 31.6 340 10,744 u
46 —— ——am —_— —_— —— —_— ——am —_— — _— _— —_——
47  mem e oo _— e - — _— — -— —
48  ——m —em emm SO — _— —_— - -— — _—
49 mem e o — e o _— — - _— _— _—
50 3,558 58.9 12.8 --- 2,0 15.1 85.0 50.1 34.6 391 13,529  13.86
51 i w " —_— # u 80.0 47.1 31.6 449 14,188 "
52 @ " W —_— u " 90,0 53.0 37.5 454 17,025 "
53 b o o - B " 100.0 58.9 43.4 444 19,270 "
54 e " ¥ —— n " 95.0 56,0 40,5 467 18,914 "
55 w’ u " —— " " 95.0 56.0 40.5 425 17,213 o
Total === =om e B — -—--  921,9 642.9 7,133 258,377 -
3,558 58.9 12.8 --- 2.0 15,1 86.9 51.2 35,7 396,3 14,354  13.86

Avg.

_69..4




APPENDIX Dy (Continued). PHYSICAL PROﬁUCTION AND VALUE OF PRODUCTION FROM A LIGHTLY GRAZED BEEF
: o HERD ANIMAL WEIGHT, CALVING PERCENTAGE, FEEDING RATES VARIABLE--PRICES

CONSTANT
Weight - - o ) _ )  Total
Value Per Nooé/ Pounds Price of Value Weight No. Pound Price Value Value
of Cow Cows Cows Cows of Per Bulls Bull -Bulls Bulls Beef

Year Calves (lbs,) Sold _ Sold Constant Cows .Bull . Sold Sold Constant Sold Sales

1932 ' . A S '

33 §$1,5%4 1,029 11,9 12,245 $13.33 $1,632 1,451 0.7 1,016 $13.33 $135 $3,321
11}

34 1,037 946 ‘11,257 " 1,501 1,337 ® 936 125 2,662
35 1,440 1,111 ® 13,221 " 1,762 1,389 * 972 o 130 3,332
36 933 977 11,626 " 1,550 1,273 ® 891 " 119 2,601
37 — —_— - —_— - — e — e — —
38 1,850 983 11.9 11,698 13.33 1,559 1,417 0.7 992 13.33 132 3,542
39 2,39 1,041 * 12,388 u 1,651 1,454 " 1,018 “ 136 4,156
40 1,500 1,110 " 13,209 " 1,761 1,478 " 1,035 v - 138 3,398
41 2,401 1,133 = 13,483 “ 1,797 1,482 * 1,037 " 138 4,337
42 2,397 1,182 13,709 . 1,827 1,472 ** 1,030 " 137 4,362
43 2,370 1,135 % 13,507 " 1,800 1,470 " 1,029 “ 137 4,308
44 2,593 1,132 13,471 w 1,796 1,482 % 1,037 " 138 ' 4,526
45 1,489 1,084 ® 12,900 " 1,720 1,449 " 1,014 " 135 3,344
46 — —— e SN . —_— e _— —_—
47 — —— —— _— — — — e _— — _— _—
48 _— —— e — - — e - —_— _— —
49 — — - - S — - —_— e
50 1,875 1,048 11.9 12,471 13.33 1,662 1,530 0.7 1,071 13.33 143 3,680
51 1,966 1,066 12,685 " 1,715 1,530 ® 1,071 " 143 3,824
52 2,360 1,112 ® 13,233 o 1,764 1,520 ‘" 1,064 " 142 4,265
53 2,671 1,134 =@ 13,495 @ 1,799 1,530 " 1,071 " 143 4,612
54 2,621 1,045 12,436 “ 1,658 1,530 " 1,071 u 143 4,422
55 2,386 1,118 © 13,304 wo . 1,774 1,510 " 1,057 " 141 4,300
Total 35,811 19,356 --- 230,338  —— 30,728 26,304 --— 18,412 ° --- 2,454 68,992

Avg. 1,990. 1,076 11.9 12,797 13.33 1,707 1,461 0,7 1,023 13,33 136 3,833

2/' Includes age classes two years old and over.
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APPENDIX Do. SUMMARY. OF EXPENSES FOR A LIGHTLY GRAZED .CATTLE RANCH~--CONSTANT PRICES -

—'[L.;

Livestock Power & Mach. Misc. Bldg. & Repair _  Wage Feeda/ - Tetal
Expense - Expense Expense Expense Taxes Expense Expense Expense
Year Dollars ~Dollars Dollars Dollars Dollars Dollars Dollars Dollars
1932 .
33 $175 . $1,346 $458 $226 . $420 $107 $669 $3,401
34 0 ° 1] L o e L1 08
35 0 A 10 80 o N Rl 'W_ o8 0
36 L L] 48 - LE} (] LI B o
37 — ———— — —— - - -— -
38 175 .. 1,346 458 226 420 107 963 _ 3,695
39 . 98 (i} an - [ L1 669 3’401
40 80 L1} 0 90 i} ) # o 0
41 L1 1] 20 89 ’ L] 49 L] 98
42 k] 3 18 . a0 90 LU W 0
43 £0 Ll 80 L] L1 0 0 L]
44 £ [1] 8 L} L1 0 L1 |0
45 - 0w 0 00 98 9 0 o ki
46 - - - - —_— -—- -— —-—
47 —— —_— — —— _— — —— —
48 —_— —— -— S —-— - -— ——
49 —— —— ——— - - —— — -——
50 - 175 1,346 438 226 420 107 669 " 3,401
51 8¢ [ 0 {1 0 L1 A1 "
52 (4] 0 ] . L1 80 0 - 8 0
53 - B0 L 80 0 # fe L1 0
54 W . . ] ] 0 n Ll i o
55 4t w » o w ) 8 - w o
Total -— o m— § ——— ——— ' - --- .12,336 61,512
Avg. 175 1,346 458 226 420 - 107 685 3,417

a/ 'Exclﬁsive of hay bought.




APPENDIX Dy, SUMMARY OF INCOME FOR A LIGHTLY GRAZED CATTLE RANCH--CONSTANT PRICES

Other Ranch R -~ Totala/ " Hay Grossp/ .
Grain  Prod. Beef = Govt. Cash  Ranch  Inv.e Ranch  Total </
Sales Sales Sale - Payt. Inc, Perq. Change Income Expense N, R, I.

Year Dollars Dollars _Dollars Dollars Dollar; Dollars Dollars Dollars Dollars. Dollars

1932 _ -
33 $455  $544 $3,321  $145 $4,465  $632 $783  $5,880  $3,401  $2,479
ot 0 a0

34 ‘ 2,662 3,806 - u 537 4,975 3,401 1,574
35 = o 3,332 0 4,476 % -1,036 4,072 3,401 671
36 o o 2,601 0 3,745 & 372 4,749 3,401 1,348
37 —-_— ——— —— - —_— - —— —_— s —_—
38 485 544 - 3,542 145 4,686 632 301 5,619 3,695 1,924
39 o v 4,156 o 5,300 s 200 6,132 3,401 - 2,731
40 " o 3,398 b 4,542 " 813 . 5,987 3,401 2,586
41 ® Coom 4,337 n 5,481 “ 1,032 75145 3,401 3,744
42 # o 4,362 ? 5,506 -oo" 931 7,069 3,401 3,668
43 n " 4,308 s 5,432 » 996 7,080 3,401 3,679
44 o0 o 4,526 i 5,670 u 757 7,059 3,401 3,658
45 @ o 3,344 w0 4,488 # 986 6,106 3,401 2,705
46 —_— ——— R —— . a — _— _— — _—
47 — ——— - - - e - —— —
48 —— —— — — - - - —_— — ——
49 —— — _— _— . e _— _— _— _— S
30 4355 544 3,680 145 4,824 632 -157 5,299 - 3,401 - 1,898
51 o o 3,824 @ 4,968 w 632 6,232 3,401 2,831
52 f-n o 4,265 L 5,409 . -3 6,038 3,401 2,637
53 # .o 4,612 ” 5,756 Cu 193 6,581 3,401 3,180
54 u o . 4,422 9 5,566 « 384 6,582 3,401 3,181
55 @ o 4,300  ® 54444 w 124 6,200 3,401 2,799
Total ~——- — 68,992 }——' 89,584 —-——— 7,845 108,804 61,512 47,292

Avg. 455 544 3,833 143 4,977 632 436 6,044 3,417 2,627

3/ Sum 6f columns 2, 3, 4, and 5,
b/ Sum of columns 6, 7 and 8.
¢/ Difference of columns 9 and 10,

_ZL...




APPENDIX E,. PHYSICAL PRODUCTION AND VALUE OF PRODUCTION FROM THE TYPICALLY GRAZED BEEF HERD
-ANIMAL WEIGHTS, CALVING PERCENTAGE, FEEDING RATES VARIABLE--HISTORICAL PRICES
' Typical Beef Herd '

No. : Price

No. 2 yr. No. % No. Weight -~ (ewt.)

cres Beef O0l1d No. No. Yrlg. Calf No. Calves Per Pounds Calves
Year Grazed Cow Heif. Steer Bull Heif. Crop Calves Sold Calf Calves Constant
" 1932 - 3,958 79.4 17.2 - 2.7 20.4 72.0 | 57.2 36.4 383 13,941 $ 5.05
33 " o " - ¥ o 72.0 57.2 36.4 380 13,832 4,63
34 w © w _— ® w 69.3 44.0 34.2 338 11,560 4,66
35 w o ks - w " 61,7 49.0 28.2 364 10,265 6,95
36 o " o - o o 68.0 54,0 33.2 318 10,558  6.90
37 " b ® -—= " " 63,3 50.3 29.5 359 10,591 7.78
38 " " " —— w s 76,1 60.4 39.6 371 14,692 7.83
39 “ o ¥ —— o o 77.1 6l.2 40.4 381 15,392 8,34
40 o o u -_— " w 76.4 60,7 39.9 387 15,441 . 8.50
41 " " v -— e " 78.9 62.6 41.8 388 16,218 10.11
42 o » " -— o ® 80,9 64.2 43.4 386 16,742  12.07
. 43 o w @ - " w 80.3 63.8 43,0 385 16,444  12.28
44 “ o w —— " w 78.1 62.0 41,2 . 388 15,986 11.59
45 w o s e ” “ 79.6 63.2 42.4 378 16,027 . 12.40
46 w i " — 1 o 73.8 58,6  37.8 395 14,931 14.39
47 " » @ —— o " 78.9 62.6 41.8 400 16,720 19.59
48 o @ . -—= " W 78.9 62.6 41.8 403 16,845 24,32
49 o " o — o # 76,9 61.0 40.2 394 15,839 22,71
50 v b " —— 4 " 79.6 63.2 42.4 390 16,536 26,15
51 w o o -— 0 @ 82,0 65.1 44.3 412 18,252  31.88
52 - " & -_— " ® 80.9 64.2 43.4 380 16,492 * 25,61
53 o o o —_— o ® 78,3 62.2 4l.4 410 16,974 . 16.89
54 b 0 o -—= o o 79,0 62,7 41,9 390 16,341 .15.95
55 o 0 o — » @ 81.0 64,3 43.5 380 16,530 16.00

Total —— o—— === - — ——— 1,823.0 1,447,3" 949.0 9,160 363,270 —-—
Avg., 3,558 79.4 17.2 ~—= 2,7 20.4 75.9 60,3 39.5 38l.7 15,136° 13.86

- gL -




APPENDIX E, (Con‘tinued)° PHYSICAL PRODUCTION AND VALUE OF PRODUCTION FROM THE TYPICALLY GRAZED

BEEF HERD ANIMAL WEIGHT, CALVING PERCENTAGE, FEEDING RATES VARIABLE--
HISTORICAL PRICES

Weight = - . ' ' . Total

Value Per Noaé/ Pounds Price of Value Weight No. Pound Price Value Value

of Cow Cows Cows Cows of Per Bulls Bull Bulls Bulls Beef

Year Calves (lbs.) Sold Sold Constant Cows Bull Sold Sold Constant Sold Sales
1932 $ .704 1,067 16.1 17,018 " $ 4.94 - 841 1,460 0.8 1,168 $ 4.94 $ 58 $1,603
33 640 1,051 @ 16,921 4,14 701 1,451 . ® 1,161 4,14 48 1,389
34 539 933 .® 15,021 4,55 - 683 1,337 @ 1,070 4,55 49 1,271
35 713 1,006 ® 16,197 6.54 1,059 1,389 u 1,111 6.54 73 1,845
36 729 924 @ 14,876 6.26 931 1,273 1,018 6.26 64 1,724
37 824 . 991 15,955 7..42 1,184 1,367 w 1,094 7,42 81 2,089
38 1,150 1,026 @ 16,519 7.05 1,165 1,417 ® 1,134 7.05 80 2,395
39 1,284 1,053 = 16,953 7.67 1,300 1,454 @ 1,163 7.67 89 2,673
40 1,312 1,070 * - 17,227 7.95 1,370 1,478 *# 1,182 7.95 94 2,776
41 1,640 1,073 * . . 17,275 9.14 1,579 1,482 ¥ 1,186 9.14 108 3,327
42 2,022 1,073 - 17,275 10.98 1,897 1,472 ® 1,178 10.98 129 4,048
43 2,033 1,065 17,147 12,22 2,095 1,470 o ® 1,176 12.22 144 4,272
44 1,853 1,073 " 17,275 11.08 1,914 1,482 .* 1,186 11.08 131 3,898
45 1,987 1,005 = 16,986 12.41 = 2,108 1,449 “ 1,159 12.41 144 4,239
46 2,149 1,093 * 17,597 14.66 2,580 1,509 o 1,207 14.66 177 4,906
47 3,275 1,106 = 17,807 18.88 3,362 1,527 ® 1,222 18.88 231 6,868
48 4,097 1,114  ® 17,935 23.29 4,117 1,538 @ 1,230 23.29 286 8,500
49 3,597 1,046 16,841 20.74 3,493 1,500 ¥ 1,200 20,74 249 7,339
50 4,324 1,086 * 17,485 24.06 4,207 1,530 ® 1,224 24,06 294 8,825
51 5,819 1,063 * 16,953 29.69 5,033 1,530 " 1,224 29,69 363 11,215
52 4,224 1,080 * 16,905 25,71 4,346 1,520 ® 1,216 25,71 313 8,883
53 2,867 1,050 * 16,905 17.66 2,985 1,530 *® 1,224 17.66 216 6,068
54 2,606 1,040 = 16,744 17.44 2,920 1,330 * ° 1,224 17.44 213 5,739
55 3,141 1,020 16,422 15,60 2,562 1,510 # 1,208 15.60 188 5,891
Total 53,529 25,110 -=— . 402,239  ~— 54,432 35,205 -—- 28,165 -— 3,822 111,783
Avg. 2,230 1,046 16.1 16,760 13.33 2,268 1,467 0.8 1,174 13.33 159 4,658

é/ Includes age classes two years 0ld and o\reg:°




APPENDIX E5. SUMMARY..OF RANCH EXPENSES FOR- A TYPICALLY GRAZED CATTLE RANCH--HISTORICAL PRICES

Livestock Power & Mach. Misc. Bldg. & Repair . Wage = Feeda/  Total:

i Expense Expense Expense Expense Taxes  Expense Expense Expense
Year Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars
1932 $ 62 $ 988 $343 $138 $558 $ 77 $271 $2,439
33 56 973 319 143 486 65 317 2,359
34 57 -1,027° 336 160 414 74 438 2,506
35 95 1,035 336 157 392 80 458 2,553
36 91 1,065 341 156 396 85 489 2,622
37 103 1,089 359 162 399 96 535 2,742
38 102 1,128 366 160 410 97 413 2,674

- 39 113 1,097 356 158 403 94 401 2,623
40. 116 1,081 . 366 160 410 96 444 2,672
41 131 1,113 391 171 412 112 483 2,813
42 153 1,190 431 188 416 146 587 3,111
43 174" 1,237 482 196 408 195 690 3,381
44 164 1,299 504 208 408 236 765 3,584
45 180 1,323 : 511 214 423 267 784 3,702
46 203 1,359 514 233 468 288 909 3,975
47 254 1,534 555 303 322 311 1,074 4,553
48 314 1,750 91 339 - 608 328 1,144 5,073
49 279 1,911 617 334 658 319 989 5,108
50 328 1,857 617 341 704 316 1,055 5,218
51 398 2,059 663 380 740 350 1,164 5,754
52 333 2,127 704 382 776 372 1,232 5,927
53 236 : 1,884 714 - 384 817 381 1,120 5,537
54 240 2,154 689 384 863 378 1,094 - 5,801
55 236 2,194 673 396 903 384 1,109 5,895
Total 4,418 34,474 11,778 - 5,847 - 12,944 5,147 17,965 92,592
Avg. 184 1,436 491 244 541 214 . 749 3,859

3/, Exclusive of hay bought.

—QL—




APPENDIX E;. SUMMARY OF INCOME FOR TYPICAL GRAZED CATTLE RANCH--HISTORICAL. PRICES

Other Ranch - Totala/ Hay Grossb/
Grain Prod. Beef  Govt. Cash Ranch Inv. Ranch Total ¢/
Sales . Sales Sale - Payt. Inc. Perq. Change Income Expenses N, R, I,

Year Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars
- 1932 $109, $190 $1,603  $-——  $1,902 $243 $ -5 $2,1407 $2,439 $ -299
33 164 185 - 1,389 16 1,754 236 94 2,084 2,359 =275
34 223 212 1,271 82 1,788 254 102 2,144 2,506 -362
35 241 299 1,845 79 2,464 321 -136 2,649 2,553 96
36 268 310 1,724 103 2,405 327 42 2,774 2,622 152
37 2?6 332 2,089 61 2,778 362 -240 2,900 2,742 158
38 187 294 2,395 180 3,056 354 -5 3,405 2,674 731
39 117 277 2,673 229 3,296 300 60 3,656 2,623 1,033
40 209 283 2,776 315 3,583 323 1 3,907 2,672 1,235
41 241 364 3,327 246 4,178 351 49 4,578 2,813 1,765
42 296 452 ¢ 4,048 361 5,517 402 104 5,663 3,111 2,952
43 364 -~ 522 4,272 236 - 5,394 523 144 6,061 3,381 2,680
44 410 517 3,898 165 4,990 458 106 5,554 3,584 - 1,970
45 423 555 4,239 134 5,351 520 64 5,935 3,702 2,233
46 496 ‘636 4,906 65 6,103 597 75 6,775 3,975 2,800
47 669 756 6,868 136 8,429 309 82 9,420 4,553 4,867
48 619 827 8,500 100 10,046 1,035 83 11,164 5,073 6,091
49 541 718 7,339 90 8,688 924 26 9,638 . 5,108 4,530
50 555 734 8,825 92 10,206 929 -30 11,105 5,218 5,887
51 601 887 11,215 139 12,842 1,113 29 13,984 5,754 8,230
52 605 865 8,883 175 10,528 1,093 46 11,667 55927 5,740
53 573 718 - 6,068 186 7,545 1,013 ~-46 8,512 5,537 2,975
54 573 718 5,739 186 7,123 981 4 8,108 5,802 2,306
55 564 626 5,891 165 74246 854 -357 7,843 5,895 1,948
Total 9,334 12,234 111,783 3,491 136,852 14,522 292 151,666 92,592 59,043
Avg. 389 510 4,658 145 5,702 605 12 6,319 3,859 2,460

a/ Sum of columns 2, 3, 4, and 5.

b/ Sum of columns 6, 7, and 8. -
¢/ Difference of columns 9 and 10.

...9L..




APPENDIX Fi,

PHYSICAL PRODUCTION AND VALUE OF PRODUCTION FROM THE HEAVILY GRAZED BEEF HERD
ANIMAL WEIGHTS, CALVING PERCENTAGE, FEEDING RATES VARIABLE--PRICES HORIZONTAL

Heavily Grazed Beef Hexrd

- No. , ; Price

No. 2 yr. No. % No. Weight (cwt.)

_ Acres Beef 01d No. No. Yrlg. Calf No. Calves Per Pounds Calves
Year Grazed Cow Heif. Steer Bull Heif. Crop Calves Sold Calf Calves Constant

1932 .

33 3,558 107 23.2 - 3.6 27.5 90 96.3 68.4 293 20,041 $ 4,63
34 “ # n e o " 60 64.2 36,3 219 7,950 4,66
35 ? “ o — w o 60 64.2 36.3 314 11,398 6.95
36 " o # - w “ 80 85.6 57.7 173 9,982 6.90

37 e — —— e _— _— _— —— — _—
38 3,558 107 23.2 --= 8.6 27.5 75 80.3 52.4 354 18,550 7.83
39 0 w w —_— “ v 90 96.3 68.4 404 27,634 8.34
40 o e % -— u w 70 74.9 47.0 365 17,155 8.50
41 “ w " -— " “ 95 . 101.7 73.8 407 30,037 10,11
42 w “ * - ” * 95 101,7 73.8 423 31,217 12,07
43 “ n & -— " u 75 80.3 52.4 425 22,270 12,28
44 w u “ —_— " " 70 74.9  47.0 452 21,244 11,59
45 “ ® # —— » " 85 90.9 63.0 374 23,562 12.40

L e -—- - -— —— -_— ——

47 e —_—— m—= - -—= -—- - === -— e

48 —— e e e -—= -—= -—= - —-— ——

49 mmm e e ——— L mme e - - - - —— -—
50 3,558 107 23.2 -—- 3.6 27.5 80 85.6 57.7 339 19,560 26.15
51 " 5 " -— o o 60 64.2 36.3 361 13,104 31.88
52 ; 0™ " B -— “ * 80 85.6 57.7 392 22,618 25,61
53 ¢+ 0w o " — " " 60 64.2  36.3 401 14,556  16.89
54 - ® " . _— ° " 75 80.3 52.4 386 20,226  15.95
55 * " u - v $ 75 80.3 52.4 380 19,912  16.00
Total —--—- =" - -—— === - 1,375 1,471.5 969.83 6,462 351,016 238.74
Avg. 3,558 107 23.2 - 3.6 27,5 76.3 8l.7 53.8° 359 19,501 13,26

\
\1
J

i




APPENDIX Fy (Continued), PHYSICAL PRODUCTION AND VALUE OF PRODUCTION FROM THE HEAVILY GRAZED

BEEF HERD ANIMAL WEIGHTS, CALVING PERCENTAGE, FEEDING RATES VARIABLE--
PRICES HISTORICAL

Weight , ' . Total
Value Per Nooé/ Pounds Price of Value Weight No. Pound Price Value Value
of Cow Cows Cows Cows of Per Bulls Bull Bulls Bulls Beef

Year Calves (lbs.) Sold Sold Constant Cows Bull Sold .Sold Constant Sold Sold

1932 -
33 § 928 970 21.0 20,370 $4.14 - 843 1,309 1.25 1,636 $4.14 $ 68 $1,839

34 370 gg4 @ 18,564  4.55 844 1,203 * " 1,504  4.55 68 1,282
35 792 972 ® 20,412  6.54 1,335 1,205 ¥ 1,563  6.54 102 2,229
36 689 923 ® 19,383 - 6.26 1,213 1,146 " 1,433  6.26 90 1,992
Y A— —— — _— SV — — - —
38 1,452 947 21,0 19,887  7.05 1,402 1,275 1.25 1,594  7.05 112 2,966
39 2,305 1,013 “ 21,273 7,67 - 1,632 1,309 " 1,636  7.67 125 4,062
40 1,458 1,062 © 22,302  7.95 1,773 1,330 " 1,663  7.95 132 3,363
41 3,037 1,041 21,861  9.14 1,998 1,33 " 1,668  9.14 152 5,187
42 3,768 1,086 ® 22,806 10,98 2,504 1,325 " 1,65 10.98 - 182 6,454
43 2,735 1,116 23,436 12,22 2,864 1,323 " 1,654 12.22 202 5,801
44 2,462 1,103 ® 23,163 11,08 2,566 1,334 " 1,668 11.08 185 5,213
45 2,922 1,012 = 21,252 12.4L 2,637 1,304 " 1,630 12.41 202 5,761
46 —— —_— e — — —— e e e —_— e —
47 — — —— — . = - — e —_— — - —
48 -— —— e — — - e oo - S _—-
49 —_—— —— ——— [, —— - ——— —— ——— —_—— ———— ——
50 5,115 920 21.0 19,320 24.06 4,648 1,377 1.25 1,721 24.06. 414 10,177
51 4,178 908 = 19,068 29.69 5,661 1,377 " 1,721 29.69 511 10,350
52 5,792 1,054 ® 22,134 25,71 5,691 1,368 " 1,710 25,71 440 11,923
53 2,459 1,122 23,562 17.66 4,161 1,377 " 1,721 17.66 304 6,924
54 3,226 897 18,837 17.44 3,285 1,377. " 1,721 17.44 300 6,811
55 3,186 1,065 * 22,365 15.60 3,489 1,359 " 1,699 15.60 265 6,940
Total 46,874 18,095 --- 379,995 230.15 48,546 23,677 ~-—- 29,598 230.15 3,854 99,274

Avg. 2,604 1,005 21.0 21,111 12.79 2,697 1,315 1.25 1,644 12.79 214 5,515

a/ Includes age classes two years old and over.
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APPENDIX F5., SUMMARY OF EXPENSES FOR A HEAVILY GRAZED CATTiE.RANCH——HISTORICAL PRICES

Livestock Power & Mach. Misc. Bldg. & Repair Wage Feeda/ Total
Expense Expense Expense Expense Taxes Expense Expense Expense
Year Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars
1932
33 $ 81 $ 973 $366 $143 $532 $121 $239 $2,455
34 82 1,027 386 160 453 136 372 2,616
35 137 1,035 386 157 429 147 383 2,674
36 131 1,065 391 156 434 156 394 2,727
37 — - —_— _— -— -— — -—
38 146 1,128 420 160 448 179 598 3,079
39 163 1,097 409 158 441 175 336 2,779
40 167 1,081 420 160 448 177 361 2,814
41 189 - 1,113 449 171 451 208 390 2,971
42 220 1,190 495 188 456 271 477 3,297
43 250 1,237 553 196 446 360 558 3,600
44 236 1,299 578 208 446 437 939 4,143
45 259 1,323 587 . 214 463 493 622 3,961
46 —-— —— — — —— —_— - e
47 — — —— —— —— ——— -— —_—
. 48 - —_— —— _— _— — - - _—
49 _— —_— _— —— _— _— _— S e
50 472 1,857 708 341 770 585 763 5,496
51 .573 2,089 761 380 810 648 852 6,083
52 481 2,127 808 382 850 689 907 6,244
53 340 1,884 820 384 895 704 818 5,845
54 346 2,154 791 384. 944 699 818 6,136
55 340 2,194 773 396 989 710 . 769 6,171
Total 4,613 25,843 10,101 4,338 10,705 6,895 10,596 13,091
Avg, 256 1,436 561 241 595 383 589 4,061

% 2/ Exclusive of hay bought.
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APPENDIX F3. SUMMARY OF INCOME FOR A HEAVILY GRAZED CATTLE RANCH--HISTORICAL PRICES

Other Ranch Totala/ Hay - Grossb/

Grain  Prod. Beef  Govt. Cash  Ranch  Inv. Ranch  Total 4

Sales Sales Sale Payt. Inc. Perq, Change 1Income Expenses N, R. I,

. Year Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars

1932 ' - '

33 $164 $185 . $1,839 '$ 16  $2,204 $236 $208 $2,648 $2,455 $§ 193
34 223 212 1,282 82 1,799 254 -231 1,822 2,616 -794
35 241 299 2,229 79 2,848 321 -2,015 1,154 2,674 -1,520
36 268 310 1,992 103 2,673 327 -823 2,177 2,727 ~550

37 —_— - ——— - —— -— === S - —
38 187 294 2,966 180 3,627 354 -268 3,713 3,079 634
39 117 . 277 4,062 229 4,685 300 ~-470 4,515 2,779 1,736
40 209 . 283 3,363 315 4,170 323 85 4,578 2,814 1,764
41 241 364 5,187 246 6,038 351 ~-112 6,277 2,971 3,306
42 296 452 6,454 361 7,563 . 402 -605 7,360 3,297 4,063
43 364 522 5,801 236 6,923 523 ~-11 7,435 3,600 3,835
44 410 517 5,213 165 6,305 458 135 6,898 4,143 2,755
45 423 555 5,761 134 6,873 520 481 7,874 3,961 3,913
46 -— — e -—- - -— -—- ——- -— C -
47 —— —_— —— - -— -— -—- —— _— —
48 -— ——— - === - - —— e —_— -—
49  —-- -— — - -— -— -—- -— _— —
50 555 734 10,177 92 11,558 929 -1,551 10,936 5,496 5,440
51 601 887 10,350 139 11,977 1,113 77 13,167 6,083 7,084
52 605 865 11,923 175 13,568 1,093 -2,513 12,148 6,244 5,904
53 573 718 6,924 186 8,401 1,013 ~-691 8,723 5,845 2,878
54 573 675 6,811 136 8,195 981 ~-851 8,325 6,136 2,189
55 564 626 6,940 165 8,295 954 ~-651 8,998 6,171 2,427
Total 6,614 8,775 = 99,274 3,039 117,702 10,452 -9,806 118,348 73,091. 45,237
Avg. 367 488 5,515 169 6,539 581 ~-545 6,575 4,061 2,514

a/ Sum of columns 2, 3, 4, and 5.

b/ Sum of columns 6, 7, and 8.

c ifference of columns 9 an o
Diff f col 9 and 10
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APPENDIX Gy,

PHYSICAL PRODUCTION AND VALUE OF PRODUCTION FROM A MODERATELY GRAZED BEEF HERD

ANIMAL WEIGHTS, CALVING PERCENTAGE, FEEDING RATES VARIABLE--HISTORICAL PRICES

Moderately Grazed Beef Hexd

No. , ~ Price
No. 2 yr. No. % : No. Weight (cwt.)

Acres Beef 0ld No. No. Yrig. Calf No. Calves Per Pounds Calves
Year Grazed Cow Heif, Steer Bull Heif. Crop Calves Sold Calf Calves Constant

1932 ' ‘ ' S

33 3,558 78.1 16,9 -— 2,7 20.1 95.0 74.2 53,7 319 17,130 $ 4.63
34 = o " —— # " 90.0 70.3 49.8 281 13,994 4.66
35 i w o — ™ @ 75.0 58.6 38,1 372 14,173 6.95
36 o o “ - “ 0 80,0 62.5 42.0 204 8,568 6.90
37 —_—— ee= - —— e - 80.0 62.5 42.0 359 15,078 7.83
38 3,558 78.1 16.9 -—— 2.7 20.1 80.0 62.5 42,0 359 15,078 7.83
39 o o % — o - 90,0 70.3  49.8 449 22,360 8.34
40 w w0 o _— o w 85.0 66.4 45.9 428 19,645 8.50
41 @ " " -——= 1 " 80,0 62.5 42.0 454 19,068 10.11
42 o “ o — “ 85.0 66.4  45.9 414 19,003 12.07
43 b e u ——— w0 B 90.0 70.3  49.8 433 21,563 12.28
44 @ @ o _— " “ 85.0 66.4 45.9 449" 20,609 11,59
45 o £ " _— w b 80,0 62.5 42.0 400 16,800 12.40

46 —— s e e I — - mmm - — -—

47 —_—— ——— - —_——— —_— -— - - - - —-— -

48 —_—— e e —_—— e = - — . - -— -

49 mmm e e ——— mem mmm o mee w—— e - -—- -
50 3,558 78.1 16.9 -—— 2.7 20.1 90,0 70.3 49.8 376 18,725 26.15
51 w o n —_— o " 75,0 58.6 38.1 417 15,888 31.88
52 o n " - o o 95.0 74.2  53.7 437 23,467 25.61
. 53 0 w " _— " v 95.0 74,2  53.7 458 24,595  16.89
54 o " " —_— w " 85.0 66.4 45.9 457 20,976  15.95
55 8 . w - " n 75.0 58,6  38.1 423 16,116 16,00
Total ===  —— @ —— —_— e—— 2 -_— 1,165.,2 862.2 7,130 327,758 238.74
Avg. 3,558 78.1 16.9 -— 2.7 20.1 85,0 64,7 45.9 396 18,209  13.26




APPENDIX G, (Continued). PHYSICAL PRODUCTION AND VALUE OF PRODUCTION FROM A MODERATELY GRAZED -
BEEF HERD ANIMAL WEIGHTS, CALVING PERCENTAGE, FEEDING RATES VARIABLE--
HISTORICAL PRICES

Weight ' o Total

Value Pexr Nogé/ Pounds Price of Value Weight No. Pound Price Value Value
of Cow Cows Cows Cows of Per Bulls Bull Bulls Bulls Beef

Year Calves {lbs.) Sold Sold Constant Cows Bull Sold Sold Constant Sold Sold
1932 S

33 $§ 793 1,012 15.8 15,990 $ 4.14 662 1,451 0.9 1,306 $ 4.14 $ 54 $1,509
34 652 900 14,220  4.55 647 1,337 " 1,203  4.55 55 1,354
35 985 1,022 16,148  6.54 1,056 1,389 " 1,250  6.54 82 2,123
36 . 591 946 ® 14,947 6,26 936 1,273 M 1,146 6,26 72 1,599
37 — — — — — e - — SN —_
‘38 1,181 1,019 15.8 16,100  7.05 1,135 1,417 0.9 1,275 . 7.05 90 2,406
39 1,865 1,088 17,190  7.67 . 1,318 1,454 ™ 1,309  7.67 100 3,283
40 1,670 1,116 17,633 7.95 1,402 1,478 " 1,330  7.95 106 3,178
41 1,928 1,178 = 18,612  9.14 1,701 1,482 " 1,334  9.14 122 3,751
42 2,294 1,140 = 18,012 10.98 1,978 1,472 * 1,325 10.98 145 4,417
43 2,648 1,195 18,881 12.22 2,307 1,470 * 1,323 i2.22 162 5,117
44 2,389 1,164 ™ 18,391 11.08 2,038 1,482 " 1,334 11.08 148 4,575
45 2,083 1,129 17,838 12.41 2,214 1,449 " 1,304 12.41 162 4,459
46 _— —_— — — — e e — —— mem —
a7 — — e — ——- SV — S —— —
48 — — — — — e - — —— e —
49 —— U ——- — — e e -— —— - -
50 4,897 . 1,022 15.8 16,148 - 24.06 3,885 1,530 0.9 1,377 24,06 331 9,113
51 5,065 1,031 * 16,290 29.69 4,837 1,530 " 1,377 29.69 409 10,311
52 6,010 1,117 ® 17,649 25,71 4,538 1,520 " 1,368 25.71 352 10,900
53 4,154 ~ 1,139 ® 17,996  17.66 . 3,178 1,530 " 1,377 17.66 243 7,575
54 3,346 1,067 °® 16,859 17.44 2,940 1,530 " 1,377 17.44 240 6,526
5 2,579 1,148, * 18,154 15.60 2,832 1,510 * 1,359 15.60 212 5,623
Total 45;130 19,433 --- 307,058 230.15 39,604 26,304 --- 23,674 230.15 3,085 87,819

Avg. 2,907 1,080 15.8. 17,059 12.79 2,200 1,461 0.9 1,315 12.79 171 4,878

é/ " Includes age classes two year§ old and over.
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APPENDIX Go. SUMMAﬁY~RANCH EXPENSES FOR A MODERATELY GRAZED CATTLE RANCH--HISTORICAL PRICES

Livestock Power & Mach. Misc. Bldg. & Repair = Wage Feeda/  Total

Expense Expense ° Expense Expense Taxes Expense Expense Expense

Year Dollars Dollars Dollars Dollars Expenses Dollars Dollars Dollars
1932 -

.33 $ 61 $ 973 $317 $143 $484 $ 63 $235 $2,276
34 62 . 1,027 335 160 412 72 366 2,434
35 103 1,035 . 335 157 391 77 378 2,476
36 99 1,065 339 156 . 395 82 387 ©2,523
37 — ——— — - — — -— -——
38 110 . 1,128 365 160 408 94 521 2,786
39 122 1,097 355 158 401 92 330 2,555
40 126 - 1,081 365 160 - 408 93 355 2,588
41 142 1,113 390 171 410 109 383 2,718
42 165 1,190 430 188 414 142 469 2,998
43 188 1,237, 480 196 406 189 548 3,244
44 177 1,299 502 208 - 406 230 615 3,437
45 194 1,323 509 214 421 259 611 3,531
46 _— — _— — _— _— S~ _—
47 -— -— —— ——— —— -— — ——
48 — —_— —_— _— — —— _— —_—
49 ———— Joy— - —_—— - ——— —— .
50 354 1,857 614 341 701 307 749 4,923
51 430 2,059 660 380 737 340 837 5,443

52 361 2,127 701 382 773 362 891 5,597
53 255 1,884 712 384 814 370 803 5,222
54 260 2,154 686 384 859 367 803 5,513
55 255 ' 2,194 671 396 899 373 756 - 5,544

Total 3,464 25,843 8,766 4,338 9,739 3,621 10,037 65,808
Avg. 192 1,436 487 241 541 201 558 3,656

i/ Exclusivé of hay bought.




_APPENDIX G3. SUMMARY OF INCOME FOR A MODERATELY GRAZED RANCH--HISTORICAL PRICES

“Other Ranch ' Totalé/ : Hay Grossb/
Grain  Prod. Beef  Govt.. Cash  Ranch  Inv. Ranch  Total . ¢/
Sales Sales Sale Payt. Inc, Perq. Change Income Expenses N. R. I,

Year Dollars Dollar; Dollars Dollar§ Dollars Dollars Dollars Dollars Dollars Dollars

1932 - .
33 %164 $185  -$1,509 $ 16 $1,874 $236 $251 $2,361 $2,276 $ 85

34 223 212 1,354 82 1,871 254 167 2,292 2,434 ~142
35 241 299 2,123 79 2,742 321 -994 2,069  2,476-  -407
36 268 310 1,599 103 2,280 327 52 2,659 2,523 - 136
37— — — - - — - -— — _—
38 187 294 2,406 180 3,067 354 51 3,472 . 2,786 686
39 117 277 3,282 229 3,906 © 300 - -12 4,194 . 2,555 1,639
40 209 283 3,178 315 3,985 323 420 4,728 2,588 2,140
41 241 364 3,751 246 4,602 351 543 5,496 2,718 2,778
42 296 452 4,417 361 5,526 402 711 6,639 2,998 3,641
43 364 522 . 5,117 236 5,239 523 822 7,584 3,244 4,340
44 410 517 4,575 165 5,667 458 670 6,795 3,437 3,358
45 423 555 4,459 134 5,571 520 925 7,016 3,531 3,485
46 _— _— _— _— —_— _— _— _— - _—
47 - —~—— e — - — — - —— —
48  —— ——— T — — — —— e _—
49 — —_— - _— -— — — _— _—— _—
50 555 734 9,113 92 10,494 929 457 11,880 4,923 6,957
51 601 887 10,311 139 11,938 1,1i3 655 13,706 5,443 8,263
52 605 865 10,900 175 12,545 1,093  -364 13,274 5,597 7,677
53 573 718 7,575 186 9,052+ 1,013 . -20 10,045 5,222 4,823
54 573 675 6,526 136 7,910 981 262 9,143 5,513 3,630
55 564 626 5,623 165 6,978 954  -133 7,799 5,544 2,255
Total 6,614  8,775. 87,819 3,039 106,247 10,452 4,453 121,152 65,808 55,344
Avg. 367 488 - 4,878 169 5,902 581 247 6,731 3,656 3,075

i/ Sum of columns 2, 3, 4, and 5.
b/ Sum of columns 6, 7, and 8.
¢/ Difference of columns 9 and 10.




APPENDIX Hj,

PHYSICAL PRODUCTION AND VALUE OF PRODUCTION FROM THE LIGHTLY GRAZED BEEF HERD

ANIMAL WETGHTS, CALVING PERCENTAGE, FEEDING RATES VARTABLE--HISTORICAL PRICES

Acres
Year Grazed

Lightly Grazed Beef Herd

No. ) o Price
No. 2 yr. . No. . % . " No. Weight (cwt.)
Beef O0ld Ne. No. VYrlg. Calf - =~ No. Calves - Per Pounds Calves

1932

Cow Heif. Steer Bull Heif. Crop Calves Sold @ Calf Calves Constant

33 3,558 58,9 12.8 --- 2.0 15.1 . 85.0 50.1 34.6 324 11,210  4.63
.34 w - w w - “ " 70.0 41.2 25.7 291 7,479 4,66
3B e w o ootow — “ 75,0 44.2 28,7 362 10,389 6.95
36 o w w —_— W« 80.0 47.1  31.6 213 66,731  6.90
37 —— — — — - - -— -— -— ——— — —
38 3,558 58.9 12.8 --- 2.0 15.1 90.0 53.0 37.5 356 13,350  7.83
39 " w w _— w w 95,0 56.0 40.5 422 17,091 8.34
40 « v w — o w 70.0 41,2 25,7 421 10,820 8,50
41 w w " -— " “ 90.0 53.0 37.5 462 17,325 10,11
42 w oo " — " “ 95.0 56.0 40.5 427 17,294 12.07
43 " u w -— " “ 90.0 53.0 37.5 456 17,100 12.28
44 “ w " — " . 100.0 58.9 43.4 431 18,705  11.59
45 o w " — w u 80,0 47,1  31.6 340 ' 10,744 12.40
46 — m—— e —— m— - _— — —— —_— —_— ——
47 T e _— - — — -— -—
48 T T— — e _— — - -_— - ———
49 ——— m— - — - - _— —_— — -— ——— ———
50 3,558 58.9 12.8 --- 2.0 15.1 85.0 50.1 - 34.6 391 13,529 26.15
51 w " " — “ “ 80.0 47.1 31.6 449 14,188 31.88
52 w w " -— & " " 90.0 53.0 37.5 454 17,025 25.61
53 w " " —_— . w 100.0 58,9 43.4 444 19,270  16.89
54 " w w — " " 95,0 56.0 40,5 467 18,914 15,95
55 o woooow -— " " 95,0 5.0 40.5 = 425 17,213 16.00
Total ——= —==  ——- B ---  921.9 642.9 7,133 258,377 238.74
Avg. 3,558 58.9 12.8 --- 2,0 15.1 86.9 . 5l.2 35,7 396.3 14,354 13.26




APPENDIX H; (Continued).

PHYSICAL PRCDUCTION AND VALUE OF PRODUCTION FROM A LIGHTLY GRAZED

BEEF HERD ANIMAL WEIGHTS, CALVING PERCENTAGE, FEEDING RATES, AND
PRICES VARTABLE

Weight . Total
Value Per Nooé/ Pounds Price of Value Weight No. Pound Price Value Value

of Cow Cows Cows Cows of Per Bulls Bull  Bulls Bulls Beef

Year Calves (lbs.) Sold So6ld Constant Cows Bull Sold Sold Constant Sold Sold

1932 = o

33 $ 519 1,029 11.9 . 12,245 §$ 4.14 $ 507 1,451 0.7_ 1,016 $ 4.14 $ 42 $1,068
34 349 946 W 11,257 4.55 512 1,337 @ 936 4,55 43 903
35 722 1,111 " 13,221 6.54 865 1,389 ¢ 972 6.54 64 1,650
36 464 977 ¥ 11,626 6.26 728 1,273 @ 891 6.26 56 1,248
37 —_— —_— ——— —— —_— —— e - —— —_— —_—
38 1,045 983 11.9 11,698 7.05 825 1,417 0.7 992 7.05 70 1,940
39 1,425 1,041 ¢ 12,388 7.67 950 1,454 ¥ 1,018 7.67 - 78 2,454
40 920 1,110 & 13,209 7.95 1,050 1,478 v 1,035 7.95 82 2,052
41 1,752 1,133 %~ 13,483 9.14 1,232 1,482 . ¢ 1,037 9.14 95 3,079
42 2,087 1,152 » 13,709 10.98 1,505 1,472 1,030 10.98 113 3,706
43 2,100 14135  ® 13,507 12.22 1,651 1,470 ¥ 1,039 12,22 126 3,876
44 2,168 1,132 13,471 11.08 1,493 1,482 % 1,037 11.08. 115 3,775
45 1,332 1,084 w 12,900 12.41 1,601 1,449 e 1,014 12.41 126 3,059
46 - Ce—— - ——— —— —_—— - — — — —_—
47 —-—— e - —-——— —-— ——— = - ———— —-—— —_——
48 - —_—— ——— —_— —_—— —-—— —_— = —— - —_— —
49 N —_—— = -—— _— —_— —-— = - - —_—— -
50 3,538 1,048 11.9 12,471 24.06 3,001 1,530 0.7 1,071 24.06 258 6,796
51 4,523 1,066 = 12,685 29,69 3,766 1,530 " 1,071 29.69 318 8,607
52 4,360 1,112 ™ 13,233, 25.71 3,402 1,520 ¥ 1,064 - 25,71 274 8,036
53 3,255 1,134 = 13,495 17.66 2,383 1, 530 * 1,071 17.66 189 5,827
54 3,017 1,045 ™ 12,436 17.44 2,169 1,530 * 1,071 17.44 187 5,372
55 2,754 1,118 * - 13,304 15,60 2,075 1,510 ¢ 1,057 15.60 165 4,994
Total 36,330 19,35 ~--- 230,338 230.15 29,715 26,304 - -——- 18,412 230.15 2,399 68,443
Avg. 2,018 1,076 11.9 12,797 12.79 1,651 1,461 0.7 1,023 12,79 133 8,802

Q/ Includes age classes two years old and over.
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APPENDIX H,,- SUMMARY OF EXPENSES FOR A LIGHTLY GRAZED CATTLE RANCH--HISTORICAL PRICES

Livestock Power & Mach. Misc. Bldg. & Repair Wages Feeda/  Total
- Expense Expense Expense Expense Taxes Expense Expense Expense
Year Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars
1932 : :
33 $ 50 $ 973 $284 $143 $449 $ 25 $257 $2,181
34 51 . 1,027 300 160 383 28 363 2,312
35 85 . 1,035 300 157 - 363 30 373 2,343
36 82 1,065 304 156 , 367 32 384 2,390
37 — —— —_— _— —— —— - -—=
38 91 1,128 326 160 379 37 471 2,592
39 105 1,097 317 . 158 373 36 327 2,413
40 | 104 1,081 326 160 379 37 352 - 2,439
41 . 117 1,113 349 171 381 43 380 2,554
42 137 1,190 384 188 385 56 465 2,805
43 156 1,237 429 196 377 74 543 3,013
44 147 1,299 449 208 377 90 610 3,180
45 161 1,323 456 214 391 102 606 3,253
46 ——— —_— - . m— - -— - —
47 - - -— - Co=—= -—= -—= -
48 _— _— —_— _— p—— — P _—
49 ——— -— - - -— —— -—- -——
50 294 1,857 350 341 651 121 743 4,557
51 357 2,059 591 380 685 134 830 - 5,036
52 299 2,127 627 . 382 718 142 883 5,178
53 212 1,884 637 384 756 146 796 4,815
54 215 2,154 614, 384 . 798 7 144 796 5,105
55 212 2,194 600 396 836 147 750 5,135
Total 2,875 25,843 7,843 . 4,338 T 9,048 1,424 9,929 61,301

Avg. 160 1,436 436 241 503 79 551 3,406

a/ Exclusive of hay bought.




APPENDIX Hp. SUMMARY OF INCOME FOR A LIGHTLY GRAZED CATTLE RANCH--HISTORICAL PRICES

Other Ranch™ - " “Totala/ T Hay . Grossb/ \
Grain  Prod. Beef Govt. Cash Ranch Inv. Ranch Total </
Sales Sales Sales Payt,. Inc. Perq. Change Income Expenses N, R. I,

Year Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars

1932 A ’
33 $lé4 $185 $1,068 $ 16 $1,433 $236 $301  $1,970 $2,181 $ =211

34 223 212 903 82 1,420 254 291 1,965 2,312 -347
35 241 299 1,650 79 2,269 - 321  -578 2,012 2,343 -332
36 268 310 1,248 103 1,929 327 214 2,470 2,390 81
Cy AR— —_— — - — — — — — _—
38 187 294 1,940 180 2,601 354 147 3,102 2,592 509
39 117 277 2,454 229 3,077 300 98 3,475 2,413 1,062
40 209 283 . 2,052 315  2,8%9 323 428 3,610 2,439 1,171
41 241 364 3,079 246 3,930 351 586 4,867 2,554 2,312
42 296 452 3,706 361 . 4,815 402 647 5,864 2,805 3,060
43 364 522 3,876 236 4,998 523 809 6,330 3,013 3,317
44 410 517 3,775 165 4,867 458 690 6,015 3,180 2,835
45 423 555 3,059 134 4,171 520 - 892 5,583 3,253 2,330
VY S— — VIS — — — —
47 —— — — ——— —_— — —_— — —— —
pT J— — —_— - -— — — -— —- ——
49 - — —_— — —— _— — — _—
50 555 734 6,796 92 8,177 929 . -174 8,932 4,557 4,375
51 601 887 8,607 139 10,234 1,113 - 784 12,131 5,036 7,09
52 605 865 8,036 175 9,681 1,093 -4 10,770 5,178 5,591
53 573 718 5,827 186 7,304 1,013 230 8,547 4,815 3,732
54 573 675 5,372 136 = 6,756 981 457 8,194 5,106 3,088
55 564 626 4,994 165 6,349 954 139 7,442 5,135 2,309

Total 6,614  8;775 68,442 3,039 86,870 10,452 5,957 103,279 61,301 41,978

Avg. 367 488 3,802 169 4,826 - 581 331 5,738 3,406 2,332

a/ Sum of columns 2,3,4; and 5.
b/ Sum of columns 6, 7, and 8.

¢/ Difference of columns 9 and 10.
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