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SUMMARY 

T he objectives of the study reported here were (1) 
to develop profit-maximizing production plans for dairy 
farms in the Des Moines area and (2) to derive aggregate 
fluid milk supply schedu les for the area based on these 
optimum plans. The dairy farms in the area were classi
fi ed into 24 categories on the basis of acreage, soil type, 
tenure and dairy-building resources. Optimum plans were 
developed for an average farm in each ca tegory at two 
levels of produ ction per cow. P lans were ·developed for 
the short run and for two long-run planning periods. In 
plans for the shor t-run situation, buildings and the supply 
af operating capital are considered fi xed at about current 
levels. In the long-run plans, buildin gs are considered 
variable, and operating capital is limited only by the 
requirement that it earn at least 5 percent return on in
VP.s tmen ts. Special long-run plans also were developed 
with a ll owance for advancement in production techniques. 

These plans were developed using linear programming 
techniques uti lizing a variable price for fluid milk. In 
addition to the usual on-farm en terprises, two off-farm 
alternatives are included. All labor may be hired out at 
$0.50 per hour, and capital may be loaned at 5 percent 
interest. T he presence of these alternatives makes it requi
site that on-farm enterprises bring at least these minimum 
returns, or the resources will not be used on the farm. 

The majority of plans developed for rented farms are 
based on a li vestock-share lease. Other variation s con
sidered include use of the crop-share lease and purchase 
of additional land. 

The r esultin g short-run optimum plans indi cate that 
lluid mi lk production is rela tively profitable at current 
prices with high-producing cows. With the price of milk 
at $4, almost all farms with high-producing cows (10,600 
pounds per year ) wou ld maximize profit by keeping a 
herd size as large as possible with present bui lding facili
ties. This optimum farm plan also contains several litters 
of pigs in a two-litter system. The hog enterpri se is 
limited by the quantity of labor remain ing after fulfill
ment of crop and dairy needs. The crop program calls 
for prod ucing only enough forage for the dairy herd . 
With small herds, this would be a CCSb or CSbCOM 
ro tation; with herds of 25 to 30 cows, it would be a 
CCOMM or COMMM rotation , depending on farm size. 
Beef cows or feeder operations have little place in these 
optimum plans. 

With low-producing cows (6,700 pounds per year), 
c nly a few farms could produ ce milk profitab ly with a 
milk pri ce of $4.. These farms are in the Shelby-Sharps
burg-Winterset or Tama-Muscatine soi l areas, where more 
land remains in permanent pas ture and all rotations in
clude some meadow. Even in these areas, beef produ ction 
is a very close alternative to dairying with low-producing 
cows. In all soil areas, optimum plans ca ll for hog pro
duction at a maximum, limited only by buildin g space. 
In the Clarion-W ehster soil area, plans call for 30 to 60 
feeder calves in place of the low-producing dairy cows. 
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The analysis of leasing arrangements indicates large 
differences in returns to labor between tenants with cro p
share leases and •tenants with live tock-share leases. For 
tenants with little available capital, the livestock-share 
lease may seem advantageo us. Under this lease, however, 
the tenant receives only half the gross receipts and must 
provide all the labor. Thus wi th dairyi ng his returns to 
labor are very low. Changin g from a livestock-share to 
a crop-share lease wo uld req uire considerable addi tion al 
capital outlay to maintain the same livestock program ; 
however, the return on the additional capital might be 
as high as 30 percent. 

For owner-opera tors, two sets of long-run plans also 
were developed. The first set ass umes current production 
effi ciencies. The main difference between these plans and 
the shor t-run plans is in the much larger number of hog 
included. With low mi lk prices and no dairy enterpri se, 
50 to 70 litters of pigs are included. Beef feeding is in
cluded in only a . few plans. Because buildin g costs are 
varia ble, slightly higher mi lk prices are needed to make 
it profitable to begin dair y operations. The ela ticity of 
milk production is greater here, however, than in the 
short run. Herd size is not restricted by buildings and 
expands from 28 to 32 cows on all farms. 

A second set of long-run plan is based on more effi
cient production techniques. ln these plans, dairying in
volves a parlor milking sys tem. As fall labor is at a 
premium, the hog system usually includes early spring 
farrowing only. From 70 to 94 spring litters are optimum. 
Small dairy herds are uncommon because of the high 
capital inputs in dairy equipment. Maximum herd sizes 
range from 32 to 34 cows. With the expanded hog and 
dairy enterprises and the greater efficiencies, net incomes 
run $1,000 Lo $2,000 higher than in the long-run plans 
based on current production efficiencies. 

Finally, fluid milk supp ly schedules for the optimum 
plans in each farm category are weighted by the estimated 
number of farms of each type in the area a nd aggregated 
over a ll categories . The resulting aggregate normative 
supply schedu les indica te decreasing elasticity of supply 
as the price increases. In short-run plans, dairy expansion 
is limited by buildin g space. ln lon g-run plans, fall labor 
and fora ge become limiting factors. Thus, the aggregate 
schedules indicate tha t elasticity of supply approaches 
zero a t some pri ce level. These aggregate schedules also 
indica te greater ela ticities 0£ supply and lower costs of 
production as the plannin g period is lengthened. The 
same result is noted as resource effi ciencies are increased. 

Such aggregate schedu les should be valuab le aids to 
organizations formu lating dairy price policy for such 
areas as this. Simi larly, the individ ual optimum plans 
are of va lue Lo farmers and extension personnel. These 
optimum plans are based on average effi ciencies and aver
age resource suppli es; thus recommendations will differ 
between farms, depending upon the individual resource 
structure, off-farm alternatives and. fami ly goals. 



Profit-Maximizing Plans and Static Supply · Schedules 
for Fluid Milk in the Des Moines Milkshed

1 

BY RONALD D. KnENz,' EAnL 0. HEADY' AN D Ross V. BAUMANN' 

Recent changes in the farm income situation have 
placed a premium on effi cient farm plannin g. Costs in 
farm ing have remained high, while pri ces of farm com
moditi es have declined. This is typical of growing econo
mies. As per- capita in come ri ses, consumers tend to spend 
more of their in comes on nonfarm goods. Producers of 
nonfarm rrorlu cts, faced with an expanding market, find 
it profitable to increase the scale of their operations by 
adding more and more resources . In effect, they attempt 
to hire resources away from the farmer by paying higher 
prices . The farm er must pay these high resource prices 
if he is to s ta y in business. The remit i that hi s costs 
rise . 

In addition to competition from nonfarm uses for re
sou rces, the farm er faces competition from other farms in 
his own area and from other areas producin g the same 
product. He also is confronted with the possibility of sub-
5titution of other, lower-cost products for the one he is 
marketing. Thus, it is important that he allocate the re
sources he has as effi ciently as possible. 

The study reported here was designed to outline 
alternative production plans for dairy farmers. The pro
duction plan for a farm must fit the resources and 
opportunities peculiar to that farm if profits are to be 
maximized. Therefore, plans were outlined for planning 
peri ods of various lengths for ( 1) dairy farmers with 
different amounts of managerial ability, labor and land 
and (2 ) farms with different soi l types. In addition , esti
mates were made of the total production of milk in the 
area and the proj ected ra te of normative response to 
price changes by selec ted strata of farms in the area . 

OBJECTIVES 

The ge neral objective of the study was to analyze 
profit-maximizin g farm organizations and the opportunity 
cos ls of producing fluid milk for a selected strata of dairy 
farm s. J n addition, the analysi of farm organizations 
w.:ts used to estimate normative and stati c supply func-

l / Project 1277, Iowa Agricultural and Home Economics Experiment 
Station. The authors are indebted to Roy W. Nelson, Frank W. Scha ller, 
Ray E. Armstrong, Norvol H. Curry and many formers in the a rea who 
aided considerably in thi s study . They also are indebted to C. W . 
Crickman fo r hi s counsel and ai•d throughout the st udy. 
2/ Formerl y research associate at Iowa State Un iversity . 
3 / Professor of Economics and Sociology at Iowa State University. 
4 / Agricul tural economist , Form Economics Research Division, Agri 
cultural Research Se,rvice , United States Department of Agriculture. 

!'ions. Mon· specificall y, the analysis of the study was 
directed toward answering the fo llowing questions : 

l. How do such factors as farm size, cost of labor, 
producti on per cow, tenure and soil type affect the opti
mum farm plan and the opportunity costs of producin g 
milk? 

2. What are the optimum produ ction plans fo r farms 
in each c;:itegory when buildin g and capital supplies are 
fixed? 

3. How do these plans change when buildin gs are a 
variable input and capi tal is un limited ? 

4. How do chan ges in techniques of production affect 
1·hese plan s, and how do they affect the opportunity costs 
of producing milk? 

5. For a g iven strata of farm s in the milkshed as a 
whole, what quantity of milk cou ld profitably be produced 
at a particular milk price, given plannin g periods of var
ious lengths ? 

6. What are the supply elasti citi es for fluid milk for 
the selected strata of farms in the area, given planning 
periods of various lengths ? 

EMPIRICAL METHOD AND SETTING OF STUDY 
The empirical procedure used in the study was para

metri c linear programming.' As the fir t step, profit-max
imizin g p lans were computed for an average farm in each 
tratum of farms studied. Programmin g techniques were 

used to determine the chan ges in production needed to 
maximize profits as milk pri ce is changed whi le all other 
prices are held constant. This technique call s for di screte 
changes in production plans and output ·whi ch result in 
a "stepped" suppl y fun ction . These results then were used 
to estimate supply curves aggregated over all strata of 
farms s tudied. The supply fun ction so derived is norma
tive in nature, sin ce it indicates what farmers should do 
to attain the end of profit maximization under the as
sumed prices and technical conditions of production. It 
is sta tic because it parallels the situation that might exist 
if farmers had perfect knowledge and did not condition 
their plans to un certainty. The supply fun ction s were not 
derived to predi ct what farmers will do at different price 
levels, but rather to provide some suggestions of suppl y 

5 / For a discuss ion of variable -price programming, see: Heady, Earl 
0 . and Cand ler, Wi lfred V. Linear programming methods . Iowa State 
Un iversity Press, Ames, Iowa. 1958. Chap. 8. 
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elasti cities as they are determined by technical coefficients 
and resource restri ctions. 

The programming techniques used pecify profit-max
imizing plans for a given set of resources and enterpri ses. 
A different profit-maximizing plan exists for each combi
nation of resources and each set of production opportun
ities. The relevant question is : "What resources and pro
duction opportunities should be considered? " In many 
studies of op timum farm organization, off-fa rm uses of 
labor and capital have not been considered as alternatives 
for the farm famil y. Consequently, the resulting plan may 
specify the use of these resources even when their margi
nal productivi ties are near zero - a situation of doubtful 
practical significance. Farmers, especially dairy farmers 
near large cities with ex tensive labor markets, undoubt
edly consider the opportunity return of their labor and 
capital_ Hence, reservation prices of $0.50 per hour for 
labor and 5 percent return on capital were used through
out this stud y. It was assumed that labor and capital must 
have returns equal to or greater than these levels if they 
a re to be used in farming. 

ARL\. OF STUDY 

The area of study was the Des Moines milkshed. The 
following nine counties were included: Boone, Story, 
Guthrie, Dall as, Polk, Jasper, Madison, Warren and Mar
ion. These counties co ntain 92.3 percent of the producers 
who were selling fluid mi lk in the Des Moines milkshed 
a t the time of the study. Figure 1 outlines the study area 
and soil types. The divi sion of soil types was made along 
township lines to facilitate collection of necessary data 
on farm resources. In the area north and west of Des 
Moines, the soil type is predominantly Clarion-Webster. 
South of Des Moines the soil is largely of the Shelby
Sharpsburg-Winterset association but also includes a con
siderable amount of Tama-Muscatine. In that area, the 
differences between the two soil types are too small, for 
purposes of this study, to warrant additional computa
tions. 

The study deals with 160- and 240-acre farms which 
could be considered as potentially suitable for milk pro
duction. In gathering data from census sources, farms 
ranging from 120 to 180 acres were considered as 160-
acre farms . Similarly, farms from 220 to 260 acres were 

IZ2ZI - Clarion-.W,b,ttr eoU 
~ - Sh• J.b7-Sb.l.l'Jl80\l.r-&- Wint.n•t. and T--"lu~t.iM .oil, 

Fig . l . Loca tion of study area. 
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co unted as 240-acre farms. These two size groups contain 
the majority of farms in the area. 

These farms were further classified as potential or 
non-potential fluid milk (grade A) producers. Thi s classi
fication was base~ on results of a 1957 survey of farms 
in the area . In this survey, farmers were asked whether 
they would consider dairying on their farm provided it 
was a profitable enterprise. Only those farmers who cur
rently had four or more dairy cows indicated that they 
would consider a fluid milk opera tion. From the 1956 
Iowa Assessors Annual Farm Census, it was determined 
that 2,167 farms in the area had four or more dairy cows 
and acreages within the specified range. These farms were 
used as a basis for the analysis described in this report. 

L ENGTH OF PLANNING PERIOD 

One obj ecti ve of the study was to determine the effect 
of length of planning period on the normative supply 
schedule. In classical economic terms, the short r un is a 
period in which the input of only a few resources can be 
varied, while the long run implies a period long enough 
to allow va ryin g the input of all resources. In the short
run plans, land, labor, capital and building resources are 
fixed a t current levels. In the long-run plans, land and 
labor are fixed in quantity, but capital and building sup
plies are allowed to vary. The supply of capital is in
creased by all owing capital to be borrowed at 5 percent 
in terest. Additional buildings are provided by including 
bui ldin g inputs as variable costs in the livestock enter
prises. 

"Long run" as used in this report thus is not synon
ymous with the classical meaning. Here, lon g run implies 
that buildin gs and capital supplies are variable. The 
classical meaning of long run would imply that all re
sources, includin g labor and land, are variable. 

SHORT-RUN PLANS 

Short-run plans were obtained for 24 farm situations 
or categories . Each category distinguishes farms of a 
particular acreage, soil type, tenure and amount of dairy 
building space. The 2,167 farms on which the study wa 
based were classified into the 24 categories on the basis 
of the following characteristics:' 

I. Acreage 
A. 14.0-180 acre farms 
B. 220-260 acre farms 

II. Soil type 
A. Clarion-Webster 
B. Shelby-Sharpsburg-Winterset and/ or 

Tama-Muscatine 
III. Tenure of operator 

A. Owner 
B. Tenant on livestock-share lease 

IV. Dairy building space 
A. 4-13 cows 
B. 14-23 cows 
C. 24-40 cows 

The farms examined in the 1957 survey were divided 
into two groups on the basis of annual production per 
cow. Average production of the upper group was 10,600 
pounds per cow per year. Production in the low group 

6/ These cla ss ifications we.re based on data from the l 956 low<1 
Assessors Annual Farm Ce nsus. Basic data on reso urces and current 
operations of these farms are summarized in table A-2 of Appendix A. 



was 6,700 pounds per cow per year . Two optimum plans 
were obtained for an average farm in each ca tegory, one 
using the high-p rodu cing cows (10,600 pounds) and one 
using the low-produ cing cows (6,700 pounds). 

The 1957 survey also was used to estimate the supplies 
of labor , capital and buildings and current production 
techniques for farms in each ca tegory. 

LONG-RUN PLANS 

In thi s phase of the analysis, building inputs were 
included in the livestock enterprise as var iable costs. This 
procedure opened the way fo r expanding the hog or dairy 
enterprises. It was assumed that capital was not limited 
but still must bring at least a 5-percent return before it 
would be invested in any farm enterpri se. 

In the long-run phases, optimum plans were developed 
only for the owner-operator. Although optimum plans 
could have been computed for tenants, their applicability 
would have been limited. Such pl ans would apply only 
in the very unusua l event that the landlord wou ld adjust 
the building supplies to maximize the tenant's returns. 

Two sets of lon g-run plans were developed. One set 
was based on current resource effi ciencies, using the same 
enterprise as in the short-run plans. A second set was 
based on resource effi ciencies currently existing on the 
most well-run farms of the area. The exact chan ges in 
the resource requirements will be pointed out in the fol
lowing sections. 

L EASING ARRANGEMENTS 

A 50-50 livestock-share lease was used in determining 
profit-maximizing plans for rented farm s. This arrange
ment call s for sharing, on a 50-50 basis, all receipts of 
the farm, except for a small poultry enterprise that is 
contro lled exclusively by the renter . All cash costs for 
crops, seed, fertilizer, custom work, purchased feed, vet
erinary expense and purchases of livestock are shared on 
the same basis. The cropping equipment, repairs, foel 
and oil expense and all labor are the responsibility of 
the tenant. The landlord is responsible for investments in 
and repair of buildings . 

PRICES U SED 

Proj ected prices were used in developing the plans. 
They are not official forecasts of prices that may exist in 
the future but were designed as likely average relation
ships between products that may hold true in the future. 
In general, the optimum farm organization will be the 
same under higher or lower prices, if prices bear the 
same relationship to each other. Income is a fun ction of 
price level, however , and will be larger or smaller if the 
prices of the future are higher or lower , respectively, than 

tho e used in the study. The prices used for the analysis 
described in the following secti on are given in table 1. 

In all situations, the opportunity also is offered to buy 
corn or hire labor. Corn can be purchased at $1.35 per 
bushel. Labor can be hired at $1 per hour, but only for 
the summer . This, in effect, limits the livestock program 
to a size that can be handled with family labor. 

ENTERPRISES CONSIDERED 

Types of enterprises and levels of efficie11 cy found on 
farms in the area at the time of the study are offered in 
the short-run plans. Most of the necessary input-output 
data were obtained in the 1957 survey. In the following 
tables, data on enterpri ses apply to the owner-operated 
farms . 

C ROPPI NG E:\'TERPRISES 

Yields and inputs for the various rotations were esti
mated by the Department of Agronomy at Iowa State 
University. Four rotations are offered as cropping alter
natives in each soil area . A minimum of 20 percent 
meadow is included in each rotation for the Shelby
Sharpsburg-Win terset area to control erosion. Levels of 
fertilization, crop yields and labor and capital inputs 
required for each rotation are included in table 2. These 
data apply to a unit of rotation, co nsisting of 1 acre of 
each crop in that rotation. For instance, a unit of 
CSbCOM includes 2 acres of corn, 1 acre of soybeans, 1 
acre of oats and 1 acre of meadow. Labor and machine 
costs for the rotations do not include the costs of con
verting forage to hay. These costs are charged against 
the livestock enterprises according to the amount of hay 
required. 

The same rotations are offered when plans are based 
on advanced production techniques but at higher levels 
of fertilizer application ( table 3) . A COMMMM rotation 
is added to the set of alternatives to provide the means 
for increased hay production. This rotation requires 20 
pounds of P ,O, on the second year of meadow to prolong 
the alfalfa stand. 

LIVESTO CK ENTERPRISES 

Dairy . In linear programming, constant returns to 
scale are normally assumed within each enterprise. It is 
likely, however , that this assumption does not hold strictly 
true for dairying ( table 4) . With a stanchion barn milk
in g system, fairly important economies of scale, especially 
in labor and capital savings, probably are present up to 
a herd size of 25 cows. With a milking parlor system, 
these economies ma y extend to still larger herd sizes. To 
approximate these economi es of scale, labor and capital 

TABLE 1. PROJECTED PRICES USED IN DETERM INING OPTIMUM FARM ORGANIZAT ION UNDER THE SEVERAL SITUATIONS STUDIED. 

Corn - per l:-u . (se l l ing price) ---- -------------- --------- -$ 
Corn - per bu. (buying price) -- ----------------------- - - -
Oats - per bu. ---------------------------------------
Soybeans • per bu.-------------------------------------
Barrows and gilts/ cwt. (200-240 lb.) --------- -- ----------
Sows/ cwt. (300-400 lb.) ------------------------ --- -----
Feeder yearlings (650 lb.) ------------------------------
Feeder calves (450 lb.) --------------------------------
Fat steers (choice- 1 ,000 lb.) _, __ - - --- --- - -- - - -- - ---- - - -- - - -
Chickens/ lb. ____ ___ ______ - -- - _ -- ---- - - ---- -- -- -- - -- - - -
Eggs / doz.---------------------------------------------
Dairy cow (6 ,700 lb. production) --------------------------
Do,iry cow (10,600 lb. production) ____________ ___ _________ _ 
Beef cow ---------------- -- ---------------------------

1.30 
1.35 
0.70 
2.40 

16.00 
13.50 
19.00 
20.50 
2 1.25 

0.21 
0 .35 

185.00 
265.00 
175.00 

Cull dairy heifer / cwt. _______ ___ ___ __ ____________________ $15.00 

Cull dairy cows/cwt. ----------------------------- -- ----- 11 .00 Veal calves/ cwt. _ _ _ _ _ __ ____ _ _ _ __ ___ ___ _ ___ __ _ __ __ __ _ _ __ _ 20.00 
Nitrogen fertilizer / lb. __ __ _____ _____ __ __ _ _____ __ __ __ _ _ _ _ _ 0 . 15 
Phosphate fert i l izer/ lb . ---------------------------------- 0. 10 Potash f ertilizer / lb. ____ __ _______ ___ ___ _ _ _ _ _ _____ ___ _ ___ _ 0 .07 
Alfa lfa seed/ cwt. __ __ __ __ ___ ___ _ ___ _ _ _ _ _ _ _ ___ _ ___ _ ____ _ _ 53.40 
Bromegrass seed / cwt. ___ __ _ __ _ ___ ___ ___ _ _ __ ___ _ __ _ __ ____ _ 35.50 

Hybrid seed corn/ bu. --------- -- ------------------ --- ---- 10.75 
Seed oats/bu. ------------------------------------------ 1.81 Lay ing mash/ cwt. ___ __ __ __ __ _ ___ __ ___ ____ ______ ___ __ _ _ _ _ 4.77 
Hog supplement / cwt. __ _ _ _ _ _ _ _ _____ __ _ _ __ _ ______ _ _ _ __ __ __ 5.60 
Dairy supplement/ cwt . _ ____ ___ __ __ _ __ _ _ __ _ _ __ _ __ _ _ __ ____ _ 4 .80 
Soybean meal / cwt. _____ _ _ ___ _ _ _ ___ __ _ ___ _ _ __ __ ____ _ _ _ _ __ 4 .63 
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TABLE 2. BAS IC INPUT-OUTPUT DATA FOR VAR IOUS CROP ROTATIONS W ITH CURRENT PRODUCTION TECHNIQUES (FOR ONE COMPLETE 
UNIT OF ROTATION). 

Inputs Producti on 

Annua l 
Ctop rotation Fe.rtilizer used Cost of labor Machinery • N - P- K fertilizer require- costs Seed and 

ment a / b/ spray costs Corn Oats Soybeans Hoy 

(p~unds) 
Clarion-Webster 

(dollars) (hours) (dollars) (dol lars) (bushels) (bushels) (bushe ls) (tons ) 

s.:>i l area : 
CCSb 

______________ _ 45 
40 20 12.15 20 24.56 10.10 92 21 

CSbCOM 
__ __________ 30 

60 20 l l .90 25 3 l.35 21.91 121 38 22 2.2 
CCOMM _____________ 45 60 30 14.85 19 25.3 1 14.11 119 38 4.3 
COMMM 5 60 10 8.45 12 10.9 1 10.96 65 38 6.3 

Shelby-Sharpsburg-
Winterset sJi l 
area: 

CCOMM 
____________ 30 

20 0 6.50 19 22.70 14.1 1 115 30 3.5 
COMM -------------- 0 20 0 2.00 12 12.96 I 0.96 59 30 3.5 
CSbCOM ____________ 30 30 0 7.50 25 28.80 17.9 1 117 30 23 1.8 
COMMM ---------- - - 0 20 0 2.00 12 12.96 10.96 59 30 5. 1 

a / Baumann, Ross. Estimates o n labor inputs. (Unpublished da ta .) Form Economics Resea,rch Division, u. s. Dept . Agr . 1955. 
bl A rmstr:;ng , Roy. Estimates on machine costs. (Unpublished data.) Farm Service Dept., Iowa State University. 1956. 

TABLE 3. BASIC INPUT-OUTPUT DATA FOR VARIOUS CROP ROTATIONS UNDER ADV ANCED PRODUCTION TECHNIQ UES (FOR ONE COMPLETE 
UNIT OF ROTATION). 

Inputs Production 

Crop rotation Fertilizer used 
N -P- K 

Clarion-Webster 
(pounds) 

soi l area: 
CCSb _____________ 145 11 0 40 
CSbCOM __________ 135 140 80 
COMMM ---------- 5 120 80 
COMMMM 

Shelby-Sharpsburg~ - - - - -- -
5 140 80 

Winterset soi l 
oreo: 

CSbCOM ---------- 70 70 0 
COMMM -- - ------ - 5 60 0 
COMMMM --- -- ---- 5 80 0 

C::,st o f 
fertilizer 

(dollars) 

35.60 
39.85 
18.35 
20.35 

17.50 
6.75 
8.75 

Annual 
labor 

.require- Machinery Seed and 
ment costs spray costs 

(hours) (dollars) (dollars) 

20 24.56 10.10 
25 31.35 21.91 
12 11.44 10.96 
12 11.97 10.96 

25 25.14 17.91 
12 11.1 0 10.96 
12 11.63 10.96 

Ccrn Oats Soybeans Hoy 

(bushels) (bushels) (bushe ls) (tons) 

110 
134 43 
70 50 
70 50 

125 40 
66 40 
66 40 

24 
25 2.5 

8.7 
11.4 

25 2.3 
6.6 
8.7 

TABLE 4. BASIC INPUT-OUTPUT f"'ATA FOR THE DAIRY ENTERPRI SES CONSIDERED, PER COW PLUS REPLACEMENT. 

Item 
6,700-pound

producing cows 
with stanchion 

10,600-pound
produc ing cows 
with stanch ion 

10,600-pound
producing cows 

with parlor milking 

4 t o 13 14 to 22 
COWS CO WS 

23 to 40 
cows 

4 to 13 1 4 to 22 
cows cows 

23 ta 40 
cows 

14 to 22 
COWS 

23 to 40 
cows 

Annual labor requirements (hours)a / __________ l 11 
Capitol investments: 

Down payment on bulk tonk, total 
for herd (dollars) ______________________ 360 

lnvestmen ~s in all other dairy 
equipment, total for herd (dollars) ____ __ _ 750 

Investment in li vestock (dollars) ___________ 222 
Total annual cash expenses (dollars) _______ 45.7 1 

85 

465 

970 
222 

45.71 

72 

525 

1,165 
222 

45.71 

121 

465 

750 
320 

63.94 

95 

570 

970 
320 

63.94 

82 

660 

1,165 
320 

63 .94 

85 

570 

9,025b/ 
320 

63.94 

7 1 

660 

11 ,880b/ 
320 

63.94 
Tota l capitol requirement per cow 

(dollars) ______________________________ 350. 90 
Feed inputs: 

Posture hoy equ iva lent (tons) ______________ 2.8 
Hoy (tons) 2.9 
Corn equ ivalent (bushels) _________________ 46.0 
Corn silage (tons) _______________________ 3.1 
Hoy silage (tons) 

Payment on bulk tonk/ cwt. (do llars) __________ 0.22 

309.82 

2.8 
2.9 

46.0 
3.1 

0.17 

a / Labor on·d cap ito l requirements d:, not include f eed production. 
b/ Also includes the investments in parlor equipment and al l buildings. 

regtlirements are progressively reduced as the number of 
cows increase$ for three ranges of herd size. These ran ges 
are the same as for the amounts of dai ry bui lding space; 
i.e. , 4-13 cows, ltl--23 cows and 24-40 cows. 

In the short-run phase, a sta nchion system with bulk 
tank is assumed for both hi gh- and low-producing cows. 
The capital requirement per dairy unit includes the in
vestment in one cow and replacements; stanchions and 
milking equipment; a 30-percent down payment on the 
bulk tank ; 10 percent of annual cash expenditures ; and 
the cost of installin g the bu lk tank, including probable 
alterations of the milkh ouse. The remaining cost of the 
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289.14 

2.8 
2.9 

46.0 
3 . 1 

0 . 14 

462.09 

2.9 
2.3 

63.0 
4.5 

0.18 

415.41 

2.9 
2.3 

63.0 
4.5 

0.13 

393.63 

2.9 
2.3 

63 .0 
4.5 

0 .11 

890.41 b/ 

2.4 
1.8 

63 .0 
4.0 
1.0 
0.13 

793 .63b/ 

2.4 
1.8 

63.0 
4.0 
1.0 
0.11 

bulk tank is borrowed at 6 percent interes t, to be paid 
off in 5 years at a prescribed rate per hundredweight of 
milk. Only 10 percent of the total annua l cash expendi
tures is included as capital requirement, ince it is as
sumed that milk receipts will provide adeq uate operating 
capital for current expenditures such as purchase of feed 
and mi lking supplies. 

These same dairy systems are offered as alternatives 
in the long-run phase, except that investments in bui ldings 
[! nd depreciation are considered as variable cos ts. For 
the advanced technique phase, parlor milkin g replaces 
stan chions, and only high-producin g cows are considered. 



Beef. Four beef enterprises are allowed as program
ming alternatives in all situations studied. These include 
pasture-fed calves, drylot-fed calves, a yearlin g-feeder 
operation and a beef cow-calf enterprise ( table 5). In 
the cow-ca lf enterprise, it is assumed that the calves are 
sold as 4,00-pound feeders. A higher level of managerial 
ability, in terms of timin g of sales and market grade of 
ca ttle, is assumed for the advanced-technique phase. It 
is reAected in a higher price for the product of $1 per 
hundred weight. 

TABLE 5. BASIC INPUT-OUTPUT DATA FOR BEEF ENTERPRISES. 

Beef cow- Ca lves on Ca lves on Yearlings 
Item calf dry la t posture on d ry lot 

Purchase details: 
Date ----- - - -- -- - -Grade ___________ _ 

Weight (pounds) __ _ _ 
Total cost (dollars) __ 

Feed: 
Co rn (bushels) _____ 5.0 
Hoy (to ns) ________ 1.5 
Posture ha y 

equivalent (tons)_ _ 4.0 
Tota l annual lobo.r 

requi rem e nt (hours)a / 15.0 
Death loss (percent) __ _ 
Other cash expend itures 

(supplement, veterinary, 
etc) (do ll ars) ______ 17.79 

Se lling details: 
Dote Oct, 
Grade ___________ good to 

cho ice 
Weight when sold 

(pounds ) ________ 400 
Total pounds sold __ 303 lbs. 

calf 
183 lbs. 
cull cow 

Gross receipts: 
Current techniques 

(do llars) 82.12 
Ad va nced techn iques 

(do ll o,rs) 86,98 
Capital requirements 

(dol lars) ________ 236.39 

Oct. 
good to 

choice 
450 

92.25 

50.0 
0 .8 

14.5 
2.5 

22.54 

Aug . 
ch;)ice 

1,000 
975 

207.19 

216.94 

128 .29 

a / Not including labo r for producing feed . 

Oct. 
good to 

choice 
450 

92.25 

45.0 
1.0 

0.7 

13.0 
2.5 

20.13 

Sept. 
choice 

1,000 
975 

207.19 

216 .94 

125.88 

Nov . 
good 

650 
123.50 

33.0 
0.6 

8 .0 
1.5 

12.76 

Moy 
c'.1J1ce 

950 
936 

198.90 

209.26 

149.76 

H O[!:S. In all phases of the analysis, the alternatives for 
hogs are a two-litter system or a sin gle sprin g-litter sys
tem. In both systems, a 5-percent death loss is assumed 
for the postweaning period. With each system, one gi lt 
is kept for breeding purposes, and thus one sow is sold 
per litter. Feedin g requirements cover the period from 
time of breeding until time of selling of sow and pigs . 

TABLE 6. BASIC INPUT-OUTPUT DATA FOR HOG ENTERPRIS,S PER 
LITT ER. 

Current techn iques Advanced techn iques 

Item 
T w: - litter 

system 

Dote of farrowing __________ Ap ri l, 
late Oct . 

Pigs weaned (number)_______ 13.6 
Dea th loss (number) _________ 0.6 
Pigs kep t for b reeding 

(numbe r) ________________ 1.0 
Pigs so ld (number)__________ 12.0 
Pounds pork sold (marketed 

at 225 pounds) ____ __ _____ 2,700 
Sow marketed (pounds) _______ 400 
Tota l g ross receipts (-dol lo.rs)__ 486.00 
Feed requi rements: 

Corn (bushels) 225 
Protein supplement (po unds) 1,180 
Posture hay equ iva lent 
(tons) 0. 7 

Other annual cash expenditures 
(dol la rs) _________ _ ___ __ _ 39.98 

1 nvestments: 
Equipment (do ll ars) 34.50 
Brood sow (do llars)_____ ___ 43.75 

Total capital requirement 
(dollars) 151.23 

Tota l annua l labor 
requ ire me nts (hours) _ _ ____ 59 

Spring 
litter 

April 

6. 8 
0.3 

1.0 
5.5 

1,235 
300 
238 .10 

11 0 
520 

0.7 

20.23 

23 89 
33.75 

l 03.87 

26 

Two- litter 
system 

Ma rch, 
late Sept. 

14.5 
0.4 

1.0 
13. l 

2,948 
400 
525.68 

2 15 
1,400 

0.7 

44.28 

48.80 
47.25 

184 .57 

59 

Spring 
litter 

Morch 

7.3 
0.2 

1.0 
6.1 

1,373 
300 
260. 18 

105 
610 

0.7 

21.91 

33.80 
37.25 

127.12 

26 

Capital requirements given in table 6 include the inv~st
ment in equipment, Commercial feed, breedin g stock and 
an nual cash expenses . In the two-li tter sys tem, the cash 
ex penses of the fall litter are finan ced from sales of spring 

. . 
pigs. 

In the advanced-technique phase, a higher level of 
managerial ability an d larger capi tal inputs are assumed. 
Changes include higher investments in breeding stock 
a nd equipment, use of more commercial feed and medi
cine and ea rlier farrowin g. More pi gs are weaned · per 
litter, the death rate is lower, and 5 bushels less corn are 
used per litter. 

Poultry . In all situations, a poultry enterprise is in
cl uded as an alternative, but it is limited to 150 hens . 
Labor requirements are met by family labor not available 
for other enterprises . Sixteen dozen eggs are produced 
per hen , also 4 .3 pounds of meat. Annual gross receipts 
are $6.53, and annual expenses are $4.88, including 93 
pounds of corn per hen. Because of the frequency of sales, 
onlv the investment in equipment and chi cks is rega rded 
as a capital requirement. In the advanced-technique situa
tion , corn inputs and egg production are increased 10 
percent, giving $0.35 more net return per hen. 

ANALYSIS OF PLANS FOR THE SHORT RUN 

Optimum farm plans for the short-run situations will 
be discussed in this section. Since a large number of opti
mum plans are involved, details of all the plans will not 
be presented here; rather, they will be summarized, and 
the more important types of changes will be noted. The 
variables and considerations important in causing partic
ular plans to emerge wi ll be exnlained. A complete set 
of these short-run plans is given in Appendix B. 

In the tabl es following which contain optimum plans, 
income figures p resented are based on a constant milk 
price . This price is $4 in all tables except table 9, in which 
the incomes are based on a $5 milk price. With incomes 
from different plans based on one milk price, the differ
ences between incomes can be attributed entirely to the 
differences between the plans. This faci litates quick com
parisons of the relative profitability of the plans and also 
indicates the magnitude of income lost by fo llowing a 
production p lan which is not profit maximizing. 

OPTIMUM PLANS WITH Low MILK PRICES 

The optimum farm plans for low milk prices are pre
~ented in table 7. Each p lan represents a summary of 
three farm p lans that resulted from programming farms 
with the same soil type, acreage and tenure arrangements 
but with different amounts of dairy building space. In 
all farm situations, the three optimum plans call for the 
same enterprises. The si ze of the enterprise varies with 
the different farms because of variations in capital and 
labor resources. For instan ce, all plans for 160-acre own
er -operated farms on Clarion-Webster soil ca ll for 9 
sp rin g and 9 fa ll litters of pi gs, 33 to 35 drylot calves 
an d either a CCSb or a CSbCOM rotation for all crop
la nd . The number of drylot calves and the percentage of 
cropland in each rotation varies because of differences in 
amount of labor available. 

The pla ns given in table 7 are optimum for milk prices 
ranging from zero up to the "minimum milk price" given 
in the table. This minimum milk price represents the 
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TABLE 7. SUMMARY OF OPTIMUM FARM PLANS FOR THE SHORT RUN W ITH LOW M ILK PRICES. 

Type of 

farm 

M inimum mi lk pri ce a / 
(do llars per cwt.) 

10,600-pound- 6,700-pound
pr:ducing cows producing cows 

Hogs 

(No. of 
litters) 

Bee f 

cattle Rotat ion Acres 

Net 

income 
(do lla rs) 

Clarion-Webster so il a rea 

160 acres 
Owne r-operato r ____ __ 3.05-3. 16 

Te nant __ ____ ____ __ _ 3.34-3 .41 

2 40 a cres 
Owne r-ope rotc r ______ 2.97-3. 19 

Te nant __ _____ ______ 3.08-3.42 

4 .05-4.12 

4.34-4.42 

4.03-4.16 

3.95-4.45 

9 (1: 1 )b/ 

9 (1: 1) 

9(1: 1) 

9 (1: 1) 

33-35 dry lot 
ca lves 

33-35 posture 
ca lves 

38-60 drylot 
calves 

59-62 posture 
cal ves 

CCSb 
CSbCOM 

CCSb 
CSbCOM 

CCSb 
CSbCOM 
CSbCOM 

84.3-94.6 
38.4-52.0 

120.3- 132.8 
13.0-2 1 .2 

l 08.6-165.2 
42 .8-83.3 

205.7-213.9 

5,032-5 ,322 

2, 135-2 ,203 

7 ,422-8, 162 

3,382-3,43 l 

She lby-Sha rpsburg-Winterset and Toma-Muscat ine so il area 

160 acres 
Owner-operator ______ 2 .88-3 .1 2 3.78-3.93 8- 10(1 : l) 41-43 posture CSbCOM l 08.6- 11 2.4 4 ,503-4,579 

calves 
Tenant - _____ -- - - -- _3 .04-3.3 7 4.25-4.33 10 (1 :l) 10-1 1 beef cows 

5- 8 pasture CSbCOM 114.7- 119.0 1,63 9- 1,686 
ca lves 

240 acres 
Owner-operator ______ 2.88-3.12 3.68-3.93 11-12(1: 1) 60-66 pasture CSbCOM 160.5- 167 .1 6 ,952-7,458 

ca lves 
Tena nt _______ ______ 3 .04-3 .38 3.83-4.33 12(1 :l) 9- 13 bee f cows 

22-28 posture CSbCOM 160 .4- 170.8 2,625-2,769 
ca lves 

a / T hese plans ar-e optimum for milk pr ices ranging from zero up to the "mi nimum milk pri ce. " At th is price, milk production would become 
prof ita b le 
b / (l:l) s ign if ies the two-litter system; thu s 9 (1: l ) imp lies 9 spring and 9 fol l litters . 

price at which milk production would begin to be profit
able. Production plans that call ed for milk production at 
prices below these levels wo uld not maximize profits. 

FARMS O CLARIO N-WEBSTER SOIL 

Optimum plans for owner-operators on Clarion-Web
ster farms call for drylot-fed calve . On tenant farms, 
however, the tenant's share of receipt from drylot calves 
would not return the prescribed minimum of $0.50 per 
hour of labor and $0.05 per $1 of capital. Therefore, on 
tena nt farms, drylot calves are replaced by pasture-fed 
calves. Feeder yearlings return less than pasture-fed calves 
under any conditions, hence, they do not appear in any 
of the optimum plans. Likewise, beef cows are never se
lected because their high forage requirements would 
necessitate expanding forage acreage at the expense of 
high-yielding grain crops. 

At these low levels of milk prices, hog production 
expands to the limits of the building space on all Clarion
Webster farms. With rising milk prices, milk production 
fi rst expands at the expense of beef enterpri ses. As dairy
ing is increased, all reso urces are transfern·d out of beef 
production before hog numbers are reduced. Here again, 
forage is an importan t factor. Hogs, unlike beef, can be 
produced withou t sacrificing grain production for forage 
production. 

With high-producing milk cows, an average minimum 
milk price of $3.20 i. required for pro fitable milk pro
duction. With low-producing cows, the minimum price 
required is $4,.19. At these prices., some dairy cows would 
he included in the optimum plans, and numbers of cows 
would increase fnrther as the price rose. The large differ
ence between the minimum milk prices for high- and for 
low-producing cows is primari ly due to the difference in 
labor req uirements per unit of milk produced. With high
producing cows, the input of labor per hundredweight of 
milk varies from 0.8 to 1.1 hours, depending upon herd 
size. For low-producin g cows, the comparable labor re
quirements are 1.1 to 1.7 hours. 
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The minimum milk price required for profitable milk 
production also varies between types of farm s. Owner
operators can profitably keep dairy cows at milk prices 
$0.20 to $0.22 below those needed for profitable produc
tion on rented farms. This price differential i small, 
however, considering that the tenan t receives only half 
the gross receipts but contributes all the labor and half 
of all capital inputs except buildings. The small size of 
the differential is due to a lack of good alternatives for 
the tenant's resources. As previously noted, drylot calves 
are not profitable for tenants. Returns to re ources also 
are low in other livestock enterpri ses. As a result, oppor
tunity costs of producing milk are quite low. 

FARMS ON SHET.BY-SH/\RPSBURG-,'\' INT ERS ET AND 

T AMA-MUSCATI NE SOILS 

For farms in the Shelby-Sharpsburg-Winterset area, 
optimum plans for low milk prices (table 7) call for a 
CSbCOM rotation on all cropland. This rotation results 
in the least possible produ ction of forages and the maxi
mum production of grain . Forage is generall y in excess 
supply on farms in the area because large acreages of 
permanent pasture and forage are planted to control ero
sion. The optimum pl ans for all owner -opera tor farms 
of thi s area call for purchasing corn. Purchased corn 
is fed to pasture-fed calves, which in turn also utilize 
some of the excess for age. Since forage has no alternative 
use a nd therefore does not repre. ent a cost, thi s feeding 
plan is profitable 0 nough Lo red uce numbers of hogs in 
optimum plans for some farms. 

On rented farms, plans call for feedin g home-grown 
corn onl y. Hog production expands to the limits of build
ing space. Corn not fed to hog is used primarily for 
pasture-fed calves . Beef cows are kept to utilize the re
maining forage. Thus, fo r a rented farm in the Shelby
Sharpsburg-Winterset area, increasing the buildin g space 
for hogs would allow expanded hog production and call 
for a correspondin g decrease in pasture-fed calves since 
corn supplie are limited. In addition, the number of beef 



cows would be increased to utilize the forage not used 
for calves. On either rented or owner-operated farms, 
beef production is not profitable enough to justify chang
ing the rotation to increase forage production. 

On Shelby-Sharpsburg-Winterset farms, the average 
minimum milk pri ce for profitable milk production is 
$3.10 for high-producing cows and $4.01 for low-produc
ing cows. These minimum prices are slightly below the 
required prices for the Clarion-\Vebster area. The main 
reason for this is the large supply of fora ge. 

OPTIMU M PLANS WITH A MILK PRICE OF $4, 

Space limita tions prohibit our discussion of plans at 
all price levels. Hence, in this section we present the 
optimum plans at a milk price of $4. Here we discuss 
patterns of change occurring as milk prices are increased. 
These plans are presented in table 8 for farms with high
producing cows. A separate plan is presented for each 
of the 24, £arm ca tegori es in the study, grouped according 
to the amou nt of dairy building space available. 

The trends in plan changes can be noted by comparing 
the tliree plans given for farms of the same soil type, 
acreage and tenure arrangements. For 160-acre owner
·operated farms in the Clarion-Webster area, the plan 
including 13 dairy cows call s for 9 sows farrowing twice 
a year, no beef and a primarily CSbCOM rotation. The 
plan with 2,1, dairy cows call s for 8 spring and 5 fall litters 
of pigs anrl " CCOMM ,otation . The plan with 35 cows 
includes only 2 spring and fall litters and a COMMM 
rotation. On Clarion-Webster farms, the CCSb rotation 
is used when n0 dairy cows are called for in the plan . 
As the size of the dairy herd increases, the rotation is 
changed to provide more fora ge. Also as dairying is 
increased, beef cattle are dropped and hog numbers re
duced to provide capital and labor. In only a few plans, 
however , are hogs eliminated entirely. 

On Shelby-Sharpsburg-Winterset farms, the same type 
of rotation chan ges occur as dairy cow numbers are in
creased. Forage supplies are increased by changing from 
CSbCOM to CCOMM and, in one plan, to COMMM. 
Although this is not indicated in table 8, beef production 
can compete with hogs on some Shelby-Sharpsburg-Win
terset farms . With rising milk prices, beef enterprises are 
reduced in size, but so is the hog enterprise. On Clarion
Webster farms, hog numbers are not reduced in any farm 
plan until beef has been eliminated. 

As indicated in table 8, for most farms with high 
prodncing cows a milk pri ce of $4 is sufficient to induce 
milk produ ction at the maximum as limited by building 
space. This situation occurs on farms in 14 of the 24 
categories. Production would reach this maximum at 
$<1,.20 for milk on farms in five of the remaining cate
gories. In contrast, less than half the farms with low
producing cows could profitably produce any milk at a 
milk price of $4. Hence, for many farms with low-pro
ducing cows, the optimum plan with a $4 milk price is 
the same as is presented in table 7. 

OPTIMUM PLANS WITH A MILK PRICE OF $5 

As previously indicated, the majority of farms with 
high-producing cows would produce milk at the maximum 
level as limited by building space with a milk price of 
$4 or sli ghtly more. Further price increases would call 
for greater milk production on only a few farms. 

TABLE 8 . OPTIMUM FARM PLANS FOR THE SHORT RUN W ITH MILK 
PRICE AT $4 PER CWT. AND WITH M ILK COWS PRODUC-
ING l 0 ,600 POUNDS PER YEAR. 

Dairy Hogs Beef Net 
Type o f farm COWS (No . of cattle Rotation Acres income 

• litters) (do l-
lars) 

Farm s with buildi ng space for 13-14 cows 

Clarion-Webste r so il area: 
160 acres 

Owner-o perator 13 9 (1: l ) 0 CSbCOM 13 1.9 7,062 
CCOMM 4 .5 

Te nant __ ___ __ 12 9 (1 : l ) 0 CSbCOM 141.6 3,178 
240 acres 

Owner-operator 11 9 (1: l ) 0 CSbCOM 102.4 9 ,504 
CCSb 105.6 

Tenant _____ __ 13 9 (1 : l ) 3 postu re CSbCOM 149 .0 4 ,359 
calves CCSb 64.9 

Shelby-Sharpsburg-Winte,rset so il area: 
160 acres 

Owner-o pera.tor 13 7 (1 : l ) 4 pasture CSbCOM 109.2 6,3 54 
cal ves 

Te nant ______ _ 13 3 fall 0 CSbCOM 114 .7 2,759 
l O spring 

240 acres 
Owner-operator 14 12 spring 2 1 pasture CSbCOM 160.5 8,697 

calves 
Tenant ___ __ __ 12 12( 1 :l) 7 beef cows CSbCOM 164 .0 3 ,733 

Farms with building space for 22-24 cows 

Clarion- Webster so il area,: 
160 acres 

Owner-operator 24 5 fall 0 CCOMM 136.3 8,453 
8 spring 

Tenant __ _____ 23 6 (1 :l) 0 CSbCOM 18.2 3,843 
CCOMM 123.3 

240 acres 
Owner-o perator 19 9(1 : l ) 0 CSbCOM 178 .3 9 ,978 
Tenant _____ __ 23 0 0 CSbCOM 170 .3 4',893 

CCOMM 36 . l 
Shelby-Sharpsburg-Winterset soi l area.: 

160 acres 
Owner-operator 21 10(1 : l ) 0 CCOMM 108 .6 7,292 
Tenant _______ 22 3 (1 : l ) 0 CCOMM 114.9 3,240 

240 acres 
Owner-operator 23 0 0 CSbCOM 167. l 9 ,882 
Te nant ___ ___ _ 24 2(1 :l) 0 CSbCOM 119.5 4 ,5 14 

CCOMM 40.9 

Farms with building space for 30-40 cows 

Clarion-Webster so il area : 
160 acres 

Owne,r-ope rotor 35 2 (1 :l ) 0 COMMM 133.0 9 ,88 1 
Te nant ____ ___ 30 1(1:l ) 0 CCOMM 87.5 4 ,221 

COMMM 58.3 
240 acres 

Owner-operator 19 9 (1 : l ) 0 CSbCOM 187. 8 10,177 
COMMM 4. 1 

Te nant _______ 28 0 0 CSbCOM 127.8 5,260 
CCOMM 77.9 

Shelby.-Sharpsburg-Winte rset so il area : 
160 acres 

Owner-opera tor 25 l 0 (1: l ) 0 CCOMM 37.9 7 ,702 
COMMM 74 .5 

Tenant _______ 22 3 (1: l ) 0 CCOMM 119 .0 3,289 
240 acres 

Owne.r-o perator 3 1 8 (1 : l ) 0 CCOMM 16 l. l l 0 ,895 
Tenant _______ 31 5 (1 : l ) 0 CCOMM 170. 8 5,020 

With low-producing cows, even at a milk price of $5, 
farms in only 8 of the 24 farm categories would expand 
the dairy herd to the limits of building space, and in 8 
of the remaining categories a price in excess of $5.60 
would be needed to push milk production to this m axi
mum. The implica tion is that farmers with low-producin g 
cows would be better off to discontinue milk production, 
let their dairy equipment stand idle and transfer as many 
resources as possible into hog or beef production . 0£ 
course, another alternative would be to try to incr ease 
production per cow. 

Table 9 presents the optimum plans for farms with 
low-producing cows at a milk price of $5. Some useful 
comparisons can be made between plans for $4 milk and 
plans for $5 milk for the same types of farms. Although 
mi lk pri ces are $1 higher, only three plans include more 
dairy cows at $5 than a t $4. Similarly, net incomes with 
hi gh-producing cows and a $4 milk price are, in all but 
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TABLE 9. OPTI MUM FAR M PLA NS FOR THE SHORT RU N W ITH M IL K 
PRICE AT $5 PER CWT. A N D W ITH MILK COWS PRODUC-
ING 6 ,700 POUNDS PER YEAR. 

Dairy Hogs Beef Net 
Type o f farm COWS (No. o f cattl e Ro tati on Acres income 

litters) (dol-
lars) 

Forms with build ing space for 13-14 COWS 

Clarion-Webster so il a rea : 
160 a cres 

Owner-o pera tor 13 9 (1 : l ) 0 CSbCOM 11 6.0 6,499 
CCOMM 20.4 

Tenant _______ l l 9 (1 : l ) 0 CSbCOM 141 .6 2,800 
240 ac res 

Owner-operator 13 9 (1 : l) 5 d rylot CSbCOM 150.5 9,4 14 
ca lves CCSb 57.5 

Te nan t _______ 13 9 (1 : l ) 8 post ure CSbCOM 185.5 4 , 135 
cal ves CCSb 28 .4 

She lby-Sharpsbu rg-W interset so il area : 
160 ac res 

Owner-ope,rotor 13 10(1 : l ) 0 CSbCOM l 09.2 5,974 
T enant _______ 12 8 (1 :l) 0 CSbCOM 114.7 2 ,525 

240 acres 
Owner-operator 14 4 fal l 16 pasture CSbCOM 160.5 8,283 

12 sp r ing cal ves 
T enan t _______ 12 12 (1 : l ) 5 beef cows CSbCOM 164 .0 3,602 

8 pasture 
calves 

Far ms with bu ild ing space fo r 22-24 cows 

Clario n-Webster so il area : 
l 60 acres 

Owner-operator 24 9 (1 : l) 0 CCOMM 100 .9 7,490 
COMMM 35.4 

T enant _______ 12 9 (1 : l ) 
240 acres 

0 CSbCOM 141. 5 2,868 

Owner-operator 22 9 (1 : l ) 0 CSbCOM 111 .9 9,091 
CCOMM 61.3 

Tenant _______ 18 9 (1: 1) 
Sh e lby-Sharpsburg-Winterset soi l area: 

0 CSbCOM 206.4 4 ,417 

160 acres 
Owner-operator 19 10(1 :1) 0 CCOMM l 08.6 6, 171 
T enant 

_______ 13 8 (1: 1) 0 CSbCOM 114 .9 2 ,569 
240 acres 

Owner-o perato.r 20 5 fall 
12 so ring 

0 CSbCOM 167 . l 9, 180 

Tenant _ _____ _ 19 7 fall 0 CS bCOM 160.4 3,961 
12 sp.ring 

Farms with building space for 30-40 cows 

Clarion- W ebster so il a rea: 
160 acres 

Owner-operator 31 9 (1 : l ) 0 COMMM 133 .0 7 ,885 
Te nant _______ 30 3 (1: l ) 0 CCOMM 47.6 3,57 1 

COMMM 98 .2 
240 acres 

Owner-operator 29 9 (1: l ) 0 CSbCOM 47.8 10,266 
CCOMM 125.3 
COMMM 18.8 

Tenant __ _____ 3 4 0 0 CSbCOM 8.9 4,912 
CCOMM 196.8 

She lby-Sha rpsbu rg-Wi nte rset so il a rea: 
160 acres 

Owner-operator 19 10(1 : l ) 0 CCOMM 11 2.4 6 ,266 
Tenant _______ 12 8 (1: l ) 0 CSbCOM 119.0 2,598 

240 acres 
Owner-operator 28 12 (1 : l ) 0 CCOMM 16 1. l 9 ,459 
T enant _______ 17 12 (1: l) 0 CSbCOM 170.8 4,043 

one case, higher than with low-producin g cows and a $5 
milk price. Both these examples se rve to emphasize the 
relati ve unprofitabi lity of low-producing cows. 

The plans for a $5 milk pri ce also indicate the trends 
tha t occur in production plans as dairyin g is increased. 
Rotation s are changed to provide more fora ge, and beef 
is elimina ted to provide labor and ca pital. Some changes 
result from differences in feed req uirements of low-pro
ducing cows. Cows producin O' 6,700 pounds of mi lk per 
year require less grain and less fora ge per head than do 
cows producing 10,600 pounds of mi lk. Neve rtheless, low
producing cows require more forage and more grain per 
pound of milk produ ced than do high-producing cows; 
also the fora ge requirement per unit of output increases 
more than the grain requirement. This relative change 
in inputs has the effect of increasing the demands for 
forage and decreasing the demands for grain. This dif
fe rence in input requirements explains why plans for 
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low-produ cin g cows ca ll for more fora ge produ ction than 
plan s for high-producing cows. It also expla ins why 
hi gher milk prices are needed for profitable milk produc
tio n wi th low-produ cing cows - a higher milk price is 
needed to compensate for the losses fr om redu ced grain 
crop producti on. 

Another aspect of this relative difference in feed 
requirements is that more hog production is a ll owed with 
low-producing dairy cows. 

F ARM SIZE 

In some specific cases, for instance, where forage is 
a limiting fac tor a nd labor is p lentiful , the larger size 
farm allows large r maximum dairy herds. Where labor 
is limita ti onal, the larger fa rm will utilize more labor fo r 
crops, leavin g less for dairy. Crops generall y bring the 
highest returns to la bor. These two factors usually coun
teract each other, resulting in about the same average 
size of dairy herd for 160- and for 240-acre farm s. 

RETURNS TO L ABO R 

A reservation price on labor of $0.50 per hour was 
used in all optimum plans developed in the stud y. Some 
fa rmers may feel tha t $0.50 per hour is not a proper 
rese rvation price on labor. Ind ivid uals who have higher 
value alterna tives will wish to all ocate less labor to their 
farmin g enterprises . For such farmers, the p lans de
veloped are not optimum. Optimum plans, therefore, 
were developed for 240-acre Shelby-Sharpsburg-Winterset 
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farm s with high-produ cing cows, assuming zero and $1 
per hour reservation prices for labor. These plans a re 
given in Appendix B, table B-2. Th e resulting supply 
fun ctions for milk a ppear in fig. 2. 

The sets of plans developed under the three levels of 
specified returns to labor are quite simi lar, the main 
difference being the mi lk pri ce needed for profitable milk 
production. As indicated in fi g. 2, rai sin g the reserva tion 
price on labor has the effect of raisin g the pri ce of milk 
that is required for profitable production. This indicates 
that less labor would be utilized on the farm if the reser
vation price were increased. It further indicates that on 
thi s type of farm , labor is receiving about $1 per hour 
with a $4, mi lk pri ce and a herd of 31 cows. With low
producing cows, few farms wou ld produce an in come of 
$0.50 per hour for labor at prices and herd sizes assumed 
in these farm plans. 

CROP-SHARE LEASE 

Previous plans for rented farms all have been based 
on a livestock-share lease - the type of lease most com
mon lv used by tenants with large numbers of livestock. 
Nevertheless, the crop-share lease also is used by some 
tenants with large livestock programs. Hence, optimum 
plans were developed for 240-acre farms in both soil 
a reas assumin g a crop-share lease. The resultin g plans 
are presented in Appendix B, tab le B-3. The plans assume 
the same quantity of capita l as 24,0-acre owner-operated 
farms and the same quantities of other resources as 24,0-
acre farms under the livestock-share lease. 

These plan s indica te a lowe r opportunity cost of pro
du cing milk than occurs on owner-operated farms. The 
lower opportunity cost results partly from the assumption 
regardin g capital. The same supp ly of capital is assumed 
to be available as on an own er-operated farm, hut the 
capital requirement for crops is about ha lf that required 
by an owner-operator. Thi s arrangement releases capital 
for inves tments in livestock. 

Two plan s developed for the crop-share tenant call 
for leLting land lie uncropped. (Actuall y, it wou ld be 
su brented , or not rented in the first place.) The differ
ence between these p lans and those for owned and live-
stock-share farms indicates the chan ge in the relative 
profitabilil y of enterpri ses when thi s type of lease is 
adopted. With the crop-share lease, the tenant receives 
a ll the net proceeds from livestock and on ly about half 
the receipts from crops. In practice, the landlord would 
not allow the tenant to leave some land uncropped, or 
perhaps even to sublease it. These plans do indicate a 
d ivision of interest between landlord and tenant, however. 
The tenant's income wou ld be reduced if he were required 
to crop a ll the land , and , of course, the land lord's income 
would be lower if the land were left id le. 

ANALYSIS OF PLANS FOR THE LONG RUN 

0PT IMU •[ PLANS WITH LA ND I NP TS FIXED 

In thi s section, a long-run planning period is consid
ered, durin g which it is possible for the operator to use 
more resources than in short-run plans. He can use quant
it ies consistent with profit maximization and the res traints 
of fewer fixed resources. Costs of buildings, normall y 
considered fixed in the short run, are now treated as 

vari able costs. As fixed costs, buildin g outlays or expenses 
clo not enter the production plannin g process; however , 
when treated as va riable costs they are charged to the 
enterpri se using their servi ces. In the long run, the 
quantity of huildin gs may be chosen at any level, the 
optimum quantity being that whi ch results in greatest 
net farm in come. Thi s greater fl exibility provides the 
potential for higher net farm in comes. Since tenants are 
not normall y in a position to plan in thi s lon g-run frame
work, all plans in this section are for owner-operators. 

In addition to a ll owin g changes in supplies of build
ings, long-run plans also allow use of unlimited supplies 
of ca pita l. A price or interest rate of 5 percent is charged 
fo r use of capita l, but otherwi se no limit is placed on the 

TABLE 10. OPT IMUM PLANS FOR FARMS IN THE LONG RUN W ITH 
CURRENT TECHNI QUE S OF PRODUCTION. 

Range Numbe r o f 
o f dairy Hog 

Net 
inc:i m e at 

milk price cows litters Beef 
cattle 

Rota tio n Acres $4 / cwt. 
(do llars pe r cwt.) of mi lk a / 

(do llars) 

Clarion-We bste r so il area , 160-acre far ms 

With 10,600-pound-producing cows: 
0 -3.36 ------ 35(1: 1) CCSb 110.0 

CSbCOM 25 .2 
3 36-3.49 --- 11 23 (1: 11 CSbCOM 135. 2 
3 .49-3 .62 _ _ _ 24 6 ( 1 : 1) CCOMM 135.2 
3 .62-3 .66 31 CCOMM 6 0 .2 

COMMM 75 .0 
3 .66-8.85 --- 33 CCOMM 31.6 

COMMM 103.6 
With 6,700-pound-producing cows : 

0-4.47 ______ (Same a s first plan above ) 
4.47-4.71 --- 10 27( 1: 1) CSbCOM 136 .2 
4.71 -4 .95 --- 1? 13(1: 1) CSbCOM 135.2 
4 .95 --- - --- 32 COMMM 135.2 

Clarion-Webster soi l area , 240- acre farms 

W ith 10,600-pound-produc ing cows: 
0 -3 .36 ------ 31 (1: 1) 

3.36-3.49 

3.49-3.62 
3 .62-5.72 

9 

18 
31 

20(1: 1) 

1 1(1:1) 

With 6 ,700-pound-produc ing cows: 

CSbCOM 13.8 
CCSb 180.6 

CSbCOM 1 0 8. 1 
CCSb 86 .3 

CSbCOM 194.4 
CSbCOM 51 .0 
CCOMM 143.4 

0-4.47 ______ (Same a s first plan , Clarion-We bster 2 40-acre, 
4.47-4.62 12 20 (1:1) CSbCOM 153. 1 

4.62-4.90 
4.90-4.99 
4 .99-7 .00 

16 
3 1 
37 

17 (1: 1) 
6 (1 :1) 

CCSb 41 .3 
CSbCOM 194.4 
CCOMM 194 .4 
CCOMM 124 .0 
COMMM 70 .4 

Shelby-Sharpsburg-Winte rset so il area, 160-acre farms 

With 10,600-pound-produc in9 cows: 

6 ,669 

7 ,53 2 
8 ,3 87 
8 ,738 

8 ,895 

6,556 
6 ,254 
5 ,375 

8 ,904 

9 ,663 

10,263 
11 , 197 

above) 
8 ,679 

8,669 
8, 150 
7 ,849 

0-3.19 ______ 31 (1:1 ) 33pasture CSbCOM 110.1 5 ,788 

3. 19-3.50 
3.50-3.00 
3.90-4.13 
4.13-4.26 

12 
14 
2'< 
25 

20 (1: 1) 
f, / 1:1 ) 
3 (1 :1) 

ca lves 
CSbCOM 110 .1 
CSbCOM 110 .1 
CCOMM 110.1 
CCOMM 67.8 
COM MM 42.3 

6 ,824 
6 ,53 8 
7,001 
7, 168 

4.26 ___ _ ___ 29 COMMM 110.1 7 ,217 
Wit h 6.700-pound- produc ing cows: 

0-4.13 ______ (Same as f irst plan , Shelby-Sharpsburg-W inte rse t 160, 
acres, ah...,ve) 

4 .P-•.71 ___ 11 2411 : 1) 
4 .71 -5. 1 9 - -- 13 8 (1: 1) 

CSbCOM 
CSbCOM 

110.1 
1 10 .1 

She lby-Sharpsburg-Winterse t so il area , 240-acre fa rms 

With 10 ,600-pound- producinq cows: 
0-3.18 ______ 25 ( 1:1) 58 pa sture CSbCOM 162.9 

ca lves 
3. 18-3 .42 17 9 ( 1: 1) 11 pa sture CSbCOM 162.9 

ca :ves 
3 .42-3.85 22 5 (1: 1) CSbCOM 162.9 
3 .8 5-5.8 6 30 CSbCOM 40 .5 

CCOMM 122.4 
Wit h 6,700-pound-producing cows: 

5,820 
5,076 

7 ,905 

9,567 

9 ,877 
10,549 

0-4.13 ______ (Same as first plan, She lby-Sharpsburg-Winte rset 240 
acres , above) 

4.13-4.48 18 13 ( 1: 1) 2 pa sture CSbCOM 162.9 8,009 
cal ves 

4.48-5.57 --- 19 12(1: 1) CSbCOM 162. 9 7,928 

a / In this phase, we have assumed tl'iat fa rms have $20,000 of own 
funds; additional capital is borrowed at 5 percent interest, and inc:i mes 
have been adjusted accordingly. 
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amount of capital that can be inve ted. Crop production 
still is limited by the supply of land available, but live
stock production can be expanded to the limits of the 
supply of family and operator labor available during the 
fall and winter seasons. In other words, labor at these 
times possibly would erve as a restraint on production, 
while labor in sprin g and summer would not do so. 

In plans with building costs variable, shown in table 
10, the average opportunity cost of producing milk is 
approximately $0.25 per hundredweight higher than for 
the corresponding short-run plans. This rise in opportun
ity cost of produ cing milk does not occur solely because 
the dairy enterprise is now charged for the building ser
vices it utilizes. It occurs partly because building space 
restrictions for the hog enterprise also are relaxed. As 
hogs are relativelv more effi cient in the use of land, labor 
and capital than beef cattle, they expand at the expense 
of the beef enterprise and compete directly with dairyin g 
for the use of these resources. Long-run plans in table 10 
include as many as 35 litters of pigs, fed on large quanti
Lies of purchased corn, compa red with a maximum of 12 
litters for the short-run plans. Beef enterprises are in
cluded only on Shelby-Sharpsburg-Winterset farms where 
excess forage is available. 

When buildin g inputs are allowed to vary, the effect 
of higher milk pri ces on income i much less than in the 
short-run situation. Two factors contribute to this : (1) 
There is no excess dairy building capacity lying idle at 
the lower price levels, and (2 ) other profitable alterna
ti ves, mainly hogs, are present and can be expanded to 
employ labor and capital inputs not utilized by the dairy 
enterprise in the short run. 

Under the ass umption~ of thi s section , dairy herd size 
is not limited by buildin gs. As the price of milk rises, it 
is profitable lo continue expanding the dairy herd until 
it is limited by the forage suppl y or by the need to de
crease crop production in order to release labor for the 
dairy enterprise. 

OPTIMUM PLANS Wnrr L AND I NP UTS VARIABLE 

The long-run plans presented in the previous section, 
with building and capital supplies allowed to vary, sup
pose land input to be fixed. To examine the effect of 
variable land supplies on optim um plans, the opportunity 
Lo buy additional land is considered in thi s section . Here 
we analyze situa tions starting from a 160-acre Shelby
Sharpsburg-Winterset farm with current production tech
niques. A capital supply limited to $60,000 is made 
avail able for investments in farm en terprise , buildings 
and additional land. Additional land is considered to be 
75 percent tillable and 25 percent permanent pasture. It 
sell s for $155 per acre. The only resource with fixed 
supplie_ are fam il y labor and capital. 

The two resulting plans are presented in table 11. In 
these plans, capital is the main limiting factor and brings 

TABLE 11. OPTIMUM PLANS W ITH LAND-BUYING OPPORTU N ITIES 
CONSIDERED ON A 160-ACRE SHELBY-S HARPSBURG-W IN
TERSET FARM . 

Range 
of 

milk price 
(do llars) 

0-3.62 

Number 
dai ry 
CJWS 

--- ---

3.62-6.43 15 

942 

Land 
Be"f purchased Rotation 
cattle (acres) 

102 252 CSbCOM 
pa::. ture 
ca lves 

275 CSbCOM 

Income at 
Acres $4 / cwt. of 

milk 
(do llars) 

299. l 9,272 

316.5 10,220 

a marginal return of 14, percent. With milk prices below 
$3 .62 per hundredweight, farm size increases to 412 acres, 
of which 299 acres are tillable. This plan call s for 102 
pasture-fed calve . During the summer, 431 hours of labor 
are hired. Wh~n the milk price rises above $3.62, 15 
dairy cows are included in the plan in place of the pas
ture-fed calves. An additional 23 acres of land are pur
chased, but only 135 hours of summer labor are hired. 
A milk price of $6.43 is needed to expand the dairy en
terprise beyond 15 cows. In both plans, summer labor 
is the decisive factor in deLermining the enterpri ses. Pas
o.Ure-fed calves are included in place of hogs, since net 
returns per hour of summer labor are higher with pasture
fed calves. 

On a 160-acre farm with the same milk prices and 
supplies of family labor as previously indica ted, optimum 
plans call for 22 cows on 160-acre farms. This difference 
between plans for 160- and 412-acre farms demonstrates 
lhe supplementary nature of the dairy enterprise. It also 
suggests that dairy produ ction probably would decrease 
with increasing farm size. If all 160-acre farms in the 
area were combined into 400-acre units, total milk pro
duction wo uld drop 72 percent. With farms in 400-acre 
units, only 40 percent as many farm families would be 
required to work this acreage. et incomes of families 
on 400-acre units would be about $3,000 higher than 
the net in come of families on 160-acre units, assuming 
that both followed profit-maximizing production plans. 

PLANS WITH ADVANCED PRODUCTION TE CHNIQUES 

The plans presented in thi s section are based on in
creased producti on effi ciency in all enterprises. They as
sume use of milking parlors, bulk coolers and high-pro
ducing cows. Advanced techniques are applied at the 
levels of effi ciency now main tained by superior farmers. 

The average opportunity cost of producin g milk is 
$0.29 more under this situation of advanced techniques 
than in previously discussed long-run plans. This increase 
in opportunity cost is largely due to higher capital inputs 
per cow required with the parlor system. Small herds are 
discouraged by these hi gh capita l inputs, but for large 
herds the fixed costs are spread over many cows. Hence, 
whi le the opportunity cost increases, and the price must 
be hi gher before any milk can be produ ced profitably, 
much more milk wo uld be produced at higher price levels. 
Considering the economi es to scale for the equipment 
co ncerned, herd sizes wo uld average much larger under 
this situation. Labor considera tions also allow an expan
sion in herd size at higher price levels. Herds can be 
larger since labor requirements per cow are lower. 

Fall hogs are included in only one of the plans pre
sented in this section. This is because the marginal value 
of fall labor is $3 or more per hour in all of these plans. 
With the change in farrowing time, 30 percent more pork 
can be produced for a given amount of fall labor with 
sprin g hogs than with the two-litter system. This savings 
in fa ll labor offsets other hi gher costs of the single-litter 
system. 

As with other long-run plans, income differences be
tween different plans for a given farm are small, and 
labor and capital inputs are quite similar. Because of 
greater resource efficiencies (i.e., lower per-unit costs of 
producing milk for larger herd sizes) and larger capital 
investments, however, net incomes average hi gher here 
t·han in long-run plans discussed earlier. 



TABLE 12. OPTIMUM PLANS FOR FARMS IN THE LONG RUN W ITH 
ADVANCED TECHNI QUES OF PRODUCTION . 

Range Nu m ber of 
o f dai ry Hog 

milk price cows 
(do llars per cwt.) litte rs 

Beef 
cattle 

Ne t 
incom e a t 

Rotation Acres $4 / cwt. 
o f mi lk 
(dol lars) 

Clario n-Webste,r soi l area, 160-a,cres 

0-3.47 ------ -- 94 spr, a / CCSb 104.9 
COMMM 30.3 

3.47-3 .55 ---- 31 5 spr. CCSb 47 .0 
COMMM 88.2 

3 .55-3.70 --- - 32 8 drylot CCSb 42.7 
calves COMMM 92.5 

3 .70-3.74 33 4 drylot CSbCOM 56.0 
ca lves COMMM 79.2 

3.74-5.93 34 CSbCOM 56. 5 
COMMM 78.7 

Clarion-Webst-er soil area, 240-ocres 

0-3.65 ---- -- -- 83 spr. CCSb 169.9 
COMMM 24 .5 

3.65-3.68 ---- 27 22 drylot CCSb 113 .6 
calves COMMM 80.8 

3 .68-3 .74 29 23 drylot CSbCOM 147.l 
calves COMMM 47.3 

3.74- 5.93 ---- 32 CSbCOM 150.4 
COMMM 44.0 

She lby-S harpsburg-Winterse t soi l area, 160-acres 

0-3.61 86 spr. 4 pastu re CSbCOM 110. l 
ca lves 

26 drylot 
calves 

3.61 -3.79 ---- 7 73 spr. CSbCOM 11 0. 1 
3.79-3 .80 15 l 6 (1: l) CSbCOM 110.1 
3 .80-7. 15 ==== 34 CSbCOM 5 .8 

COMMM 104.3 

She lby-Sharpsburg-Winte rset soi l area , 240-acres 

0-3.58 ------ -- 70 sp r. 4, pasture CSbCOM 162 .9 
ca lves 

3.58-3.60 ---- 7 53 spr. 35 pasture CSbCOM 162.9 
cal ves 

3.60-3.84 ---- 19 20 sp r. 5 pastu re CSbCOM 162 .9 
ca lves 

10 d ry lot 
ca lves 

3.84-3 .91 ---- 23 23 spr. CSbCOM 156.5 
COMMM 6.4 

3.91-6.78 ---- 32 CSbCOM 125.3 
COMMM 3 7.6 

a / Sp r. ,re fe rs to the si ng le spring-li tter hog system. 

AGGREGATE SUPPLY SCHEDULES FOR 
FLUID MILK 

8,260 

10,016 

10,095 

10,169 

10,170 

10,592 

11 ,892 

12,062 

12,082 

8,097 

8,402 
8,467 
8,961 

10,577 

10,847 

11,438 

11 ,959 

11 ,996 

In preceding sections, optimum farm plans for the 
short run and for the long run are presented and ana
lyzed. In this section, aggregate normative fluid milk, 
supply schedules for 140- to 180-acre and 220- to 260-acre 
farms are presented. These suppl y schedules are based on 
the op timum plans previously presented. The general type 
of ~upply ~che~ule obtained f~ r a~ individual farm by 
vanable-pnce lmear programmmg 1s shown in fig. 2. 

The aggregate supply schedules for all farms consid
ered in the stud y were obtained in the following manner. 
!he optimum plan for the average farm in each category 
mcludes da ta on the quantity of milk to be produced at 
each price. For each ca tegory, these quantities of milk 
were multiplied by the number of farms in that category. 
The resulting supply schedules then were added over all 
cate~ories at each price to give an aggregate of all cat
egories of farms included in the study. 

The number of farms in each category was obtained 
from the 1956 Iowa Assessors Annual Farm Census. 
Tables A-1 and A-2 of Appendix A give the description 
of these farm categories and the number of farms in each 
category. Included in these estimates of farm numbers 
are farms termed " potential fluid milk producers" which 
presently produce butterfat. From the 1957 survey, it 

was concluded that only farms with four or more cows 
pr_oducing butterfat could be considered as potential fluid 
milk producers. Hence, these farms are included in the 
number of farms given in table A-2, Appendix A, and 
in the weighting of th~ aggregate supply schedules . 

As shown in fig. 2, variable-price linear programming 
gives stepped supply schedules . These steps are due to 
discrete changes in optimum plans r esulting from inter
action of fixed production coeffi cients and fixed resource 
supplies. The aggregate schedule for a single category 
of farms is identical to that for the average farm in the 
category, except for a change in the quantity axis. Thus, 
the aggregate schedules also contain these steps. When 
farms in different categories are aggregated, the resulting 
schedule still contains steps, but the steps occur at more 
price levels, and rela tive changes in quantity at any one 
price level are smaller. Thus, the resulting schedule more 
nearly approaches a smooth curve. 

Supply elasticity is defined as the percentage change 
in quantity associated with a I-percent change in price. 
In yredictive analysis, thi s quantity relates to changes 
which producers are expected to make in output in re
sponse to price change. S ince the analysis reported here 
is normative in nature, the elasticities refer only, for the 
particular population of farms studied, to what the pro
duction would be if farmers maximized profits under 
the price and technical conditions assumed. 

The supply elasticity is " infinitely inelastic" on ver
tical segments of a stepped function and " infinitely 
elas tic" on the horizontal segments. Hence, regression 
equations, although they are not perfectly satisfactory 
and are somewhat complex to interpret, were used to 
develop smooth functions from the aggregate stepped 
functions. The midpoints of all the vertical segments of 
the s tepped fun ctions ·were taken as the "observations" 
for fitting these equations. These vertical segments repre
sent the range in prices over which the particular quantity 
would be optimum and output would be stable. Such 
ob,-ervations do not follow the assumptions of normality 
and independence that are necessarv for sta ti stical proba
bility st::itements ; therefore, tests of hypotheses or proba
bility sta tements are not made. The R"s, correlation 
coefficients, are computed only to determine which func
tion to present. Second degree polynomial fun ctions are 
presented when the addition of the second term gives a 
marked increase in the R'. 

AGGREGATE SUPPLY IN THE SHORT R uN 

Two aggregate schedules follow. Both are based on 
short-run optimum plans, but they differ as to the as
sumed average production per cow. The first schedule is 
based on current average production, estima ted at 8,130 
pounds per cow.' To approximate this average production, 
we assume tha t 37 .2 percent of the farms in each category 
have 10,600-pound cows and 62.8 percent have 6,700-
pound cows. Fi gure 3 illustrates this supply schedule and 
the associated fitted continuous function. Along this fitted 
line or function , supply response is 13,520 hundredweight 
of milk per I -cent change in price. On the stepped sched
ule, supply is quite responsive within some price ranges; 

7 I T his est imate of current overage production was obtained from a 
1958 mail survey of grade A milk produce rs in 1he Des Moines area . 
Thi s survey indi ca te.d no signi_ficant difference in production per cow 
between ~arms of different so il t ypes, t enure arrangement s, farm size 
o r he rd s ize. 
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Fig . 3 . Ag gregate fluid milk suppl y in the short run ( includes both l 0,600- and 6,700-pound-producing cows). 

in other ranges, pri ce chan ges have little effect on pro
duction. This is partly due to classifyin g farms into 
categories as if th Pv were homogeneous with respect to 
production possibilities . No two farms are a like in this 
respect ; howevPr, if each former followed the optimum 
plan unique to hi s own farm , production changes would 
o<::cur at more price levels, and the resultin g aggregate 
supply schedu le would approach a smooth line such as 
the one shown . 

At prices above $5, the stepped schedule would be
come almost verti cal, indicatin g that, regardless of price 
changes, further increases in production are almost im
possible for these particular farm s when operated under 
the conditions and restraints outlined. At such price levels, 
most farmers would be using all available dairy building 
space and could not in crease herd size in the short run . 
More farm s in the area cou ld produce mi lk, however; 
the milkshed cou ld be expanded spatially.8 

An aggregate schedu le for the short run is presented 
in fi g. 4, where it is assumed that all farms have 10,600-
pound cows. This assumption , in effect, supposes that 
farmers might increase managerial abilities in dairy pro-

8/ Act uall y , the normative supply schedules are for fa rms of the 
particu lar situativns within the pres~nt mi lksh ed, and are not n::>rma
ti ve supply schedules for t he milkshed, consider ing its full geographic 
potential. 
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du ction, but not in other enterprises . A second degree 
polynomial equation is a much better " fit" for these 
results than is a linear fun ction. As indica ted by the 
stepped fun ction , elas ti city of supply is quite high below 
3,000,000 hundredweight of mi lk. Above this quantity, 
large price changes produce only small chan ges in supply. 

A comparison of the aggregate hort-run supply 
schedules shows, as would be expected, tha t production 
is much higher at any price when all farms have 10,600-
pound-producin g cows. The shapes of these schedules, 
however , are significantly different. When all farms are 
assumed to have high-producing cows, the aggregate 
schedule has relatively high elas ticity at prices below 
$3 .50 but low elasti city above this price . In contrast, 
when average production per cow is assumed, aggregate 
production expands more graduall y in relation to price. 
As previously exp lained, milk production eventuall y is 
limited on all farms by the amount of building space. 
Farms with hi gh-producing cows, however, can profitably 
produce at thi s maximum with lower mi lk prices than are 
required for maximum production with low-producin g 
cows. This causes a difference in elasti city and shape in 
the aggrega te schedu les. 

AGGREGATE SUPPLY IN THE LONG R uN 

Here we consider three long-run supply schedules. 
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The fir st is based on long-run optimum plans with cur
rent produ ction techniques ( tab le 10 ) . As in one of the 
short-run supply schedules, an average producti on of 
8,130 pounds per cow is assumed. 

5.00 

4 .70 

:,: 

~ 4.40 

u. 
0 

; 4 .10 
u 
a: 
w 
a. 3 .80 
CJ) 

a: 
<t 
j 3.50 
0 
0 

0 0.5 1.0 1.5 2 .0 2 .5 3.0 3 .5 4 .0 4 .5 
MILLION CWT. OF MILK 

Fig. 5. Aggregat e fluid milk suppl y in t he Ieng run wi th presen t t ech
no logies ( inc ludes both 10,600- and 6,700-pound-produc ing cows). 

In the long run ( fi g. 5 ), produ ction response alon g 
the fitted regression line is 19,240 hundredweight for 
each I -cent price change. This compares wi th a response 
of 13,520 hundredweight for the short-run curves. An 
approximate 42-percent increase in rate of response is 
gained by co nsiderin g building costs variable and capital 
un limited. 

The supply schedule fo r the long run when all farm s 
are assumed to have 10,600-pound cows is presented in 
fi g. 6. Here, agai n, a nonlinear rela ti onship is indi cated. 
In the short run, mi lk production was limited by build, 
in gs. In the long run , fa ll labor and forage supplies are 
the limitin g fac tors. In either the short or the lon g run , 
the supply schedules will eventuall y " turn up" as factors 
hecome limiting. Realisticall y, man agement also may be
come limiting as herd size increases. 

If all fa rmers rai sed their production to that repre
sented by 10,600-pound cows, the effect wo uld be a 
doubling of production at a milk price of $4. Although 
the average production per cow wou ld rise only 30 per
Cf' nt, approximately 54 percent more cows cou ld profit
ablv be brou ght into production. 

The aggrega te supply schedule presented in fi g. 7 is 
hased on advanced techniques in all enterprises. The op
timum p la ns used in determining thi s suppl y schedule 
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were presented in table 12. On thi s regression line, supply 
response is 154,,690 hundredweight of milk for each 1-
cent change in price . Production reaches a maximum at 
onl y $3 .91 per hundredweight. The complete range of 
production occur~ wi thin a price range of $0.44. No milk 
would be produced below $3 .47 ; a t $3.91 per hundred
weight, 7,700,000 hundredweight would be produ ced. No 
further in creases in production would occur below $5. 

All the regression curves are presented again in fig. 
8 for comparative purposes . Here it is evident tha t with 
technological improvements, the supply fun ctions are 
lowered and shifted to the right (B vs. A, E and D vs . C), 
Likewise, when more of the inputs are allowed to vary, 
the same result occurs (C vs . A, D and E vs. B), 

Table 13 indica tes how elasticities of supply differ 
among short-run and long-run fun ctions at parti cular 
price levels. At low pri ces, elas ticities are typicall y high, 
since small absolute changes in quantity represent large 
percentage changes . For a ll fun ctions the elasticity de
creases as the price and quantity increase, because more 
resources limit production, and the dairy enterpri se must 
pull re,,ources from other enterprises of increasingly 
greater profitability. 

The supply elas ticities just given are all rather large 
compared with the usual supply elas ticities based on 
time series or annual price and production data.0 Any 
comparison of the two types of estimates is hazardous ; 
however, estimates based on time series data measure 

9/ See: Shepherd , Geoffrey S. Agricultura l price anal ysis . 4th ed. 
Iowa State University P.ress, Ames, Iowa. 1957 . Chop. 6. 
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TABLE 13. SUPPLY ELASTICITIES BASED ON FITTED REGRESSION CURVES OF AGGREGATE SUPPLY AT SELECTED MILK PRICES.a / 

Function 

in fig. 8 

Short run, average production per cow ________ ___ A 
Short run, l 0,600-pound cows only ______________ B 
Long run , current techniques, 

average production per cow ____ _______ _______ C 
Long run , current techniques, 

l 0,600-pound cows on ly _______ _____ _________ D 
Long run, over-all advanced techniques ________ __ E 

$3 .00 

17.9 
31.4 

13 .5 

$3.50 

5 .2 
4.4 

4.9 

6 .5 
44.4 

o/ Elasticities given are poi nt elasticities, determined with the fo rmu la dq/ dpxp/ q . 

Price of milk per cwt. R2 of 

$4.00 $4 .50 $5.00 regression 

3.4 2.7 2.3 0.97 
1.6 0.94 

3 .3 2.6 2.3 0.91 

1.6 0.98 
6.9b/ 0.92 

b / Computed at $3.90. With thi s schedule, production reaches a maximum at $3 .91 ; above thi s price the elasticity wou ld be near zero . 



historical occurrences for larger regions. The linear pro
gramming estimates presented here represent optimal 
adjustments wi thout consideration of lags resulting from 
uncertainty and from certain inflexibiliti es . Also, these 
estimates refer to a group of farmers in a specific clima te 
and soils area which has quite closely competing enter
prises. Time series estimates are available only for larger 
areas to the north and to the sou th, in which the range 
of opportunities is not so great. Historical measurements 

for these areas are based on data for which the calendar 
length of the response period is known. 

These aggregate upply schedules represent attempts 
to approximate a normative market supply schedule for 
a particula r uniYerse <tf farm . Some dairy farms fall into 
the acreage range excl uded from thi s study. Additional 
study is needed to indicate whether suppl y elastici ties, 
based on programming of farms in other strata, would 
differ substantially from those shown here. 

APPENDIX A: BASIC DATA 

TABLE A- 1. INDEX OF CATEGORIES. 

Clarion-Webster soil area Sh el by-Sh arpsburg-Winterset and Tama-Muscatine soil areas 
1 60-acre farms ( 140-180 acres) 1 60-acre ta.rms 

Owned - Owned -
Catego ry 1, 4- 13 cows Category 13, 4-13 COWS 

Catego ry 2, 14-22 cows Category 14, 14-22 cows 
Catego ry 3, 23-40 COWS Catego ry 15, 23-40 cows 

Re nted - Re nted -
Ca.tego ry 4 , 4- 13 cows Category 16 , 4- 13 cows 
Category 5 , 14-22 cows Cate gory 17, 14-22 cows 
Category 6 , 23-40 cows Category 18 , 23 -40 cows 

240-acre terms (220-260 acres) 240-acre farms 
Owned - Owned -

Catego ry 7, 4- 13 cows Category 19, 4-13 cows 
Ca tegory 8, 14-22 COWS Catego ry 20, 14-22 cows 
Catego ry 9 , 23-40 cows Category 2 1 , 23 -40 cows 

Rented - Rented -
Category 10, 4-13 cows Category 22, 4- 13 caws 
Catego ry 11 , 14-22 cows Category 23, 14-22 caws 
Category 12, 23-40 cows Category 24 , 23-40 cows 

TABLE A-2. PRESENT AVERAGE FARM PRODUCTION PLANS AND RESOURCES FOR THE 24 CATEGORIES OF FARMS 

Category 

No . farms ____ ______ __ ________ 161 
Total acres ___________________ l 58.3 
Total rotation acres ____________ 13 6.4 
Acres permanent pasture ________ 11 .8 
Number of dairy cows __________ 6.9 
Fall litters of pigs _____________ 2.1 
Spring litte rs of pigs ____________ 6.2 
Beef cows ______________ ______ 0.8 
Beef cattle marketed ________ ___ 4 .4 
Present annual capital 

investment in crops ($) _______ l ,890 
Present investme nt in li vestock ($)_ 4,570 
Additiona l cap ital avai la ble ($) ___ 3 ,000 
Total a vailabl e capital ($) _______ 9 ,460 
Hou rs of labor avai la ble 

Moy, June, Ju ly _____________ 940 
Sept., Oct. 520 

Total annual depreciation : 
High leve l prod uction cow ($) ___ 1,962 
Low leve l production cow ($) ___ 1,932 

No . farms with high-
producing cows 60 

No . farm s with low-
producing cows ______________ 101 

11 12 13 14 

43 10 38 1 89 
243.2 243 .0 160.6 157.7 
206.4 205.7 109 .2 108.6 

15 .3 20 .5 39.3 37.5 
17.1 33.6 8.3 16.9 
5 .0 2 .8 4.5 2.6 
5 . 1 7.2 7.3 5.7 
1.0 0 4 .8 1.0 
4.3 11.4 3.3 1. 1 

1,670 1,550 1,380 1,3 90 
4,245 7,285 6,255 7 ,690 
1,835 2,300 1,500 3 ,450 
7,750 11,135 9 ,135 12,530 
1,080 1,150 950 950 

605 620 520 575 
1,635 1,651 1,792 1,889 
1,620 1,637 1,762 1,860 

16 4 142 33 
27 6 239 56 

2 

36 
160 .0 
136 .5 

11.7 
17 .7 
3 .2 
8.2 
0 .8 
6.8 

1,880 
9 ,015 
6,250 

17, 145 

1,000 
585 

2,069 
2,040 

15 

34 
16 1.0 
112.4 
35.9 
28.4 

2.0 
5 .3 
0 

14.1 
1,455 

12,620 
3,450 

17,525 
1,150 

585 
1,972 
1,943 

13 
2 1 

13 

23 

3 

14 
157.7 
133.0 

16 .6 
30 .0 

4.6 
7.0 
0 
0 

1,780 
11 ,635 
4 ,500 

17,915 

975 
650 

2, 152 
2,124 

5 

9 

16 

358 
159. 1 
114 .7 

34. 1 
7.5 
5.9 
9 .2 
4 . 1 
2 .6 

875 
3,075 
1,500 
5 ,450 

905 
605 

1,296 
1,281 

133 
225 

4 

262 
159.4 
14 1.6 

8.7 
7.5 
3.5 
6.9 
1.2 
3.9 

1,3 15 
2,685 
2,065 
6,065 

940 
560 

1,426 
1,411 

97 

165 

17 

61 
161 .0 
114.9 
36.2 
17.5 

5 .0 
9 .7 
0.7 
1.1 

860 
4 ,295 
1,920 
7,075 

920 
575 

1,320 
1,305 

23 
38 

18 

15 
163.2 
119.0 
33.5 
28.7 

2.5 
4.0 
0 
1.3 

915 
5,605 
1,920 
8,440 
1,030 

585 
1,336 
1,322 

6 
9 

5 

60 
161 .5 
14 1.5 

10.0 
17.6 

4 .1 
6 .3 
0.7 
2.9 

1,140 
4,245 
4,500 
9,885 

1,170 
650 

1,450 
1,435 

22 

38 

19 

184 
239.2 
160.5 
58.2 

7.6 
4.9 
8.6 
7 .6 
7 .1 

2,030 
7,295 
3,450 

12,775 
950 
560 

1,962 
1,932 

68 
116 

6 

14 
163.9 
145 .8 

8.2 
27.4 

3.7 
6 .9 
0 

4.4 

1,220 
5,750 
2,700 
9 ,670 

1,080 
605 

1,466 
1,45 2 

5 

9 

20 

28 
242.5 
167 .1 
59.8 
17.1 

8 .8 
9 .0 
3.1 
4.0 

2,100 
9,300 
3 ,450 

14 ,850 
1,090 

575 
2,069 
2,040 

10 
18 

7 

66 
239.4 
208.0 

18 . 1 
7.5 
3.5 
8.9 
3.1 
9.2 

2,885 
6,555 
2,500 

11 ,940 

1,170 
625 

2,207 
2,177 

25 

41 

21 

2 1 
237.9 
161.1 
52.7 
28 .0 

5 .5 
7.6 
0 

0 .5 
2, 100 

11 ,595 
2,650 

16,345 
1,190 

695 
2, 152 
2, 124 

8 
13 

8 

14 
234.7 
183 .2 
21. 1 
17.3 

3 .1 
5.5 
0 
0 

2,350 
7,415 
2,250 

12,0 15 

1,2 10 
650 

2,304 
2,275 

5 

9 

22 

189 
236 .0 
164 .0 

56.5 
7.4 
5. 1 
8.6 
6.5 
4.4 

1,205 
3 ,080 
1,625 
5,910 
1,140 

670 
1,426 
1,411 

70 
11 9 

9 

12 
236.3 
191.9 

17. 1 
30.2 

3.3 
4 .0 
0 
0 

2,640 
11 ,350 
2,500 

16,490 

1,2 10 
650 

2,387 
2,359 

4 

8 

23 

23 
240.4 
160.4 

59 .8 
18.9 

7.7 
9.9 
1.4 
3.7 

1,150 
4 ,885 
2,500 
8 ,535 
1,090 

575 
1,450 
1,435 

9 
14 

10 

82 
239.7 
2 13.9 

12 .6 
7 .6 
4 .1 
7.8 
1.2 

11.2 

1,860 
3,135 
2,550 
7,545 

1,060 
640 

1,611 
1,596 

31 

51 

24 

10 
232 .1 
170.8 
45.5 
26.2 

8.3 
11.4 

0 
0 

1,345 
5,570 
2,270 
9 ,185 
1,090 

670 
1,466 
1,452 

4 
6 
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TABLE A-3 . BUILDING AND DEPRECIAT ION COSTS FOR LI VESTOCK 
ENTERPRISES OFFERED IN LONG-RUN PLANS. 

Li vestock 
enterprises 

Capitol 
investment 
in buildings 

Hogs (pe r litte r): 
Current techniques: 

Two-litte r system _____________ $272.00 
Sp ring litter _____ ____________ 178 .00 

Advanced techniques: 
Two-li t te r system _____________ 308.00 
Spr ing litte r _________________ 202.00 

Beef (per head ): 
Bee f cow-co if _______________ _ 
Calves on d rylot _____________ _ 
Cal ves on posture ____ _______ _ 
Yearlings o n d rylot ___________ _ 

Dairy (pe r cow and rep lacements) : 
Stanchio n system : 

55.00 
44.00 
33.00 
44.00 

14 - 22 cow herd ______ __ _____ 425.00 
23 - 40 cow herd ____ _________ 335.00 

Parlo.r system: 
14 - 22 cow he rd _____________ 475.00 
23 - 40 cow herd ________ _ __ __ 400.00 

Pou ltry (per hen , u p to 150 hens)_ ___ 6 .00 

Depreciation 
on 

buildings 

$ 9.50 
6.25 

10.80 
7.00 

l.92 
1.54 
l. 16 
1.54 

15.00 
11.70 

16.50 
14.00 

0.35 

TABLE A-4. CROPP ING MACH INERY DEPREC IAT ION SCHEDULE, ALL 
PH ASES OF THI S STUDY. 

160-acre farm , Clarion-Webster a rea ------ - --------------- - $ l ,330 
240-ocre fa rm, Clario n-Webste r area __________ ____ __ _______ 1,515 
160-ac re form , Shelby-Sharps b u rg-Winte rset a rea _____________ 1,200 
240-ac re form, She lby-Sha rpsburg-W inte rset area ------------- 1,330 

TAB LE A-5. BU ILDI NG DEPRECIATION SC HEDU LE , SHORT-RUN PHASE 
OF THIS STUDY. 

Dai ry bui lding resourc•.?s 

13 cows 22 cows 40 cows 

160-acre, • 
Clarion-Webster area ----------------$440 $500 $550 

240-acre , 
Clarion-Webste r a rea ---------------- 500 550 600 

160-acre , 
She lby-Sharpsburg-Winterset 

240-acre, 
area 400 450 500 

She lby-Sharpsburg-Winte rset a rea 440 500 550 

TABLo A-6. DAIRY EQUIPMENT COSTS AND DEPRECIAT ION SCHED
ULE. 

4 to 14 t o 
Ite m 13 cows 22 cows 

Bulk tank investments : 
l O ,600-pound-produc ing cows ___ $1,550.00 $ 1,900.00 

6, 700-pou nd-producin g cows 
Invest ments in other 

1,200.00 1,550.00 

dai ry equipment _____________ _ __ 750.00 970.00 
Annual deprec ia tion on 

all da iry equ ipment: 
l 0,600-pound-p roducing cows 191 .50 239.30 

6 , 700-pound-producing cows 162.40 210. 10 

23 to 
40 cows 

$2,200.00 
1,750.00 

1, 165.00 

272.30 
243.90 

APPENDIX B: OPTIMUM PLANS 

TABLE B- 1. OPTIMUM PLANS FOR FA RM S IN THE SHORT RUN. TABLE B-1 (Continued) 

Rang e of Net Ra nge o f Ne t 
mi lk price income at milk price income at 
(do llars Dai ry Hog Beef cattle Rotat ion Ac res $4 / cwt. (do llars Dairy Hog Beef cattle Rotat ion Acres $4 / cwt. 
per cwt. ) cows litters o f milk per cwt .) cows litters o f milk 

Cate go ry l 3.39-3.6 1 __ 29 9 (1 : l ) 0 CCOMM 65.9 9,177 
COMMM 67. l 

10,6 0 0 pou nd s pe r c ow 3.61-4. 70 __ 35 2 (1 : l ) 0 COMMM 133 .0 9,881 
0-3. 16 ----- 0 9 (1 :1 ) 35 drylot ca lves CCSb 84 .5 $5,322 4.70 __ _ ___ 36 0 0 COM MM 133.0 9 ,394 

CSbCOM 51.8 6 ,700 pounds per cow 
3 .16-3 . 19 -- 8 9 (1 : l ) 19 d ry lo t calves CCSb 23. l 6 ,45 1 0-4.05 __ (Sa me a s first plan above) 

CSbCOM 11 3.3 4 .05-4.25 __ 10 9 (1: l ) 16 d rylot calves CSbCOM 133.0 5 ,483 
3. 19-3.43 __ 12 9 (1 : l ) 4 drylot calves CSbCOM 136.4 6,96 2 4.25-4.31 _ _ 12 9 (1 : l ) 0 CSbCOM 133 .0 5,411 
3.43a/ ____ 13 9 (1 : l ) 0 CSbCOM 131.9 7 ,062 4.31-4.58 __ 22 9 (1: l ) 0 CCOMM 133.0 5,76 1 

CCOMM 4 .5 4 .58-6.86 __ 31 9 (1 :l) 0 COMMM 133 .0 5,799 
6,700 pounds pe r cow 
0 -4.13 __ (Same as fi rst p lan above) 

5 ,691 
Category 4 

4 .13-4.33 -- 9 9 (1 :l) 20 drylot ca lves CSbCOM 136.4 
4.33-4 .62 __ 1 l 9 (1 : l ) 0 CSbCOM 136.4 5,58 1 10 ,600 po unds pe r co w 
4.62a/ __ _ _ 13 9 (1: l) 0 CSbCOM 116 .0 5,628 0-3. 41 ----- 0 9 (1 :1) 33 pasture ca lves CSbCOM 122.9 $2, 155 

CCOMM 20. 4 CCSb 18.7 
3.41-3.42 -- 5 9 (1 : l ) 22 pasture ca lves CSbCOM 141 .6 2,638 

Category 2 3.42-4.02 __ 12 9 (1: l ) 0 CSbCOM 14 1.6 3, 178 
4.02 _____ _ 13 9 ( 1 :l ) 0 CSbCOM 138. l 3,216 

10,600 pounds pe r cow COMMM 3.5 
0-3. l l ----- 0 9 (1 : l) 35 dry lot cal ves CCSb 8 4 .3 $5,212 6 ,700 pounds pe r cow 

CSbCOM 52.0 0-4.42 __ (Same a s f irs t pion above) 
3. 11 -3.22 __ 1 l 9 (1 :l) 12 dry lo t ca lves CSbCOM 13 6.3 6,786 4 .42-4 .45 - - 3 9 (1 : l ) 28 pasture ca lves CSbCOM 14 1.6 2,277 
3.22-3.24 __ 13 9 (1: l) 0 CSbCOM 136.3 6,952 4.45 -5.30 __ l l 9 (1: l ) 0 CSbCOM 141 .6 2,470 
3.24-3.32 __ 18 9 (1 : l ) 0 CSbCOM 75.5 7,680 

CCOMM 6 0.8 Category 5 
3.32-3.57 __ 21 9 (1 :l) 0 CSbCOM 26.5 8 ,249 

CCOMM l 09.8 10 ,600 pounds pe r cow 
3.57-3.7 1 __ 23 7 (1 :l) 0 CSbCOM 6.2 8,399 0-3.36 ----- 0 9 (1 :l) 33 pasture calves CSbCOM 120.3 2, 135 

CCOMM 130.l CCSb 2 1.2 
3.71 ______ 24 5 (1 : l ) 0 CCOMM 136 .3 8 ,453 3.36-3 .37 -- 6 9 (1 : l ) 20 pasture calves CSbCOM 141.5 2,660 

3 spr ing 3.37-3.7 1 __ 13 9 ( 1 : l ) 0 CSbCOM 141.5 3, 189 
6,700 pounds pe r cow 3.71-3 .72 _ _ 15 9 (1 : l ) 0 CSbCOM 127 .9 3,368 
0-4.08 __ (Sa me as first pion above) COM MM 13 .6 
4.08-4.28 -- 9 9 (1 : l) 20 d ry lot calves CSbCOM 136.3 5,606 3.72-3.77 __ 16 9 (1 :1 ) 0 CSbCOM 95.8 3 ,485 
4.28-4 .34 __ l l 9 (1: l ) 0 CSbCOM 13 6.3 5,506 CCOMM 45.7 
4.3 4-4.40 __ 2 1 9 (1: l ) 0 CCOMM 136 .3 5 ,844 3.77 ______ 23 6 (1 : l ) 0 CSbCOM 18.2 3,843 
4.40-4 . 72 __ 22 9 (1: l ) 0 CCOMM 126.7 2 ,860 CCOMM 123 .3 

COMMM 9.6 6,700 pounds pe r cow 
4.72 ______ 2 4 9 ( 1: l ) 0 CCOMM l 00.9 5 ,882 0-4 .37 __ (Same os firs t plan above) 

COMMM 35.4 4.37-4.40 - - 3 9 (1 : l ) 27 pasture ca lves CSbCOM 141 .5 2 ,273 
4.40-5.04 __ 12 9 (1: l ) 0 CSbCOM 141.5 2 ,480 

Catego ry 3 

10,600 pounds per cow Category 6 
0-3.05 ----- 0 9 (1 : l) 33 d rylot ca lves CCSb 94.6 $5 ,032 

CSbCOM 38.4 10 ,600 pounds pe r cow 
3.05-3.22 __ 13 9 (1 :l) 0 CSbCOM 133.0 6,930 0-3 .34 ---- - 0 9 (1 : l ) 35 pas ture ca lves CSbCOM 132.8 $2,203 
3.22-3.23 __ 16 9 (1 : l) 0 CSbCOM 95.8 7,383 CCSb 13.0 

CCOMM 37.2 3.34-3.35 -- 4 9 (1: l) 28 pasture ca lves CSbCOM 145.8 2,543 
3.23-3.39 __ 24 9 (1 : l ) 0 CCOMM 133 .0 8,509 3.35-3.6 1 __ 13 9 (1: l ) 0 CSbCOM 145 .8 3,287 
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TABLE B-1 (Continued) TABLE B-1 (Continued) 

Range of Net Range of Net 
milk price income at milk price income at 
(dollars Dairy Hog Beef cattle Rotation Acres $4 / cwt. (dol lars Dairy Hog Beef cattle Rota tion Acres $4 / cwt. 
per cwt.) cows litters of milk per cwt.) cows litte rs of milk 

3.6 1-3.68 __ 25 6 (1 :l) 0 CCOMM 145.8 4,065 4.79-4.85 __ 23 9(1: l) . 0 CSbCOM 172.5 3,949 
3.68 ______ 30 1(1: l) 0 CCOMM 87.5 4,221 COMMM 33.2 

COMMM 58 .3 4.85-4.99 __ 24 9(1 : l ) 0 CSbCOM 133.8 3,969 
6,700 pound s pe r cow CCOMM 71.9 
0-4.34 __ (Same as first plan above) 4.99-7.61 __ 34 0 0 CSbCOM 8.9 3,773 
4.34-4.37 2 9 (1: l) 32 pasture ca lves CSbCOM 145.8 2,303 CCOMM 196.8 
4.37-4.81 == 12 9 (1 :l) 0 CSbCOM 145.8 2,548 
4.81-4 .99 __ 23 9(1: I ) 0 CCOMM 138.5 2,723 Category 13 

COMMM 7.3 
4.99 ______ 30 3( 1 :1) 0 CCOMM 47.6 2,566 l 0 ,600 pounds pe r co w 

COMMM 98.2 0-3. 12 ----- 0 8(1: 1) 43 pasture calves CSbCOM l 09.2 4,579 
3.12 ______ 13 7(1: l) 4 pasture cal ves CSbCOM 109.2 6 ,354 

Category 7 6,700 pounds per cow 
0-3.78 __ (Same as first plan above) 

109.2 4,869 l 0 .600 pound s per cow 3.78-3.98 4 l 0(1 : l ) 29 posture ca lves CSbCOM 
0-3.19 ----- 0 9 (1 :l) 38 drylot ca lves CSbCOM 42.8 8, 162 3.98-5.21 == 13 l 0(1 : l ) 0 CSbCOM 109.2 5, 133 

CCSb 165. 2 
3. 19-4.44 __ l l 9 (1 :l) 0 CSbCOM l 02.4 9,504 Category 14 

CCSb 105.6 
4.44 ___ ___ 13 3 (1 :l) 0 CSbCOM 117.2 9,360 10 ,600 poun ds per cow 

CCSb 90.8 0-3.04 0 10(1 :l ) 41 posture ca lves CSbCOM 108.6 $4,503 
6 ,700 pounds pe r cow 3.04-3 .6-0--== 13 10(1: l ) l pasture calf CSbCOM 108.6 6,438 
lJ-4.16 __ (Same as fi rst plan above) 3.60-3.81 __ 20 10(1 :1) 0 CSbCOM 5.4 7,226 
4.16 ______ 13 9 (1 : l ) 5 drylot ca lves CSbCOM 150.5 8,543 CCOMM 103 .2 

CCSb 57.5 3.81-4.24 __ 2 1 10(1 : l ) 0 CCOMM l 08.6 7,292 
4.24 ______ 25 2 (1 : l ) 0 CCOMM 52.4 7,094 

Category 8 COMMM 56.2 
6,700 pounds per cow 

l 0 ,600 pound s per cow 0-3.93 __ (Sa me as first plan above) 
0-2.99 ----- 0 9 (1 : l) 60 dry lo t ca lves CCSb l 08.7 $7,422 3.93-4.93 __ 12 10(1 : l) 0 CSbCOM 108.6 4,984 

CSbCOM 74.5 4.93-5.77 __ 19 10(1 : l) 0 CCOMM 108 .6 4,919 
2.99-3.07 __ 17 9 (1 :1) 5 d rylot ca lves CSbCOM 183.2 9,776 
3.07-3.57 __ 18 9 (1 : l) 0 CSbCOM 183.2 9,820 Category 15 
3.57-5.23 __ 19 9 (1 :l) 0 CSbCOM 178.3 9,978 

COMMM 4 ,9 l 0 .600 pounds per cow 
6,700 pounds per cow 0-2.88 0 10 (1 : l ) 41 postu re ca lves CSbCOM 112.4 4,558 
0-4.06 __ (Same as fir st plan above) 2.88-3.5-8--== 13 l 0 (1 : l ) 0 CSbCOM 112.4 6,875 
4.06-4.34 __ 17 9 (1 : l) 0 CSbCOM 183.2 7,696 3.58-3.99 __ 2 1 l 0(1 : l ) 0 CCOMM 112.4 7,377 
4.34 ______ 22 9 (1 : l ) 0 CSbCOM 11 2.9 7,617 3 .99-4. l 0 __ 25 l 0(1: l ) 0 CCOMM 37.9 7,702 

CCOMM 61.3 COMMM 74.5 
4.10-4 .71 __ 28 7(1 : l) 0 COMMM 11 2.4 7,732 

Category 9 4.71 ______ 29 0 0 COMMM 11 2.4 7,379 
6,700 pounds pe r cow 

l 0,600 pounds per cow 0-3.9 1 __ (Same as first plan above) 
0-2 .97 ----- 0 9 (1: 1) 59 drylot ca lves CSbCOM 83.3 7,609 3.91-4.90 __ 12 l 0 (1: l) 0 CSbCOM 112.4 5,055 

CCSb 108 .6 4.90-5.73 __ 19 10 (1 :l) 0 CCOMM 11 2.4 5,001 
2.97-3.05 __ 17 9( 1 :l) 4 drylot calves CSbCOM 191.9 l 0,005 
3.05-3 .21 __ 18 9 (1: l) 0 CSbCOM 191.9 10,06 1 Category 16 
3.2 1-4,14 __ 19 9(1: l ) 0 CSbCOM 183.4 10,168 

CCOMM 8.5 10,600 pounds per cow 
4.14-5.99 __ 24 0 0 CSbCOM 163.6 10,010 0-3.37 ---- - 0 l 0(1: 1) 11 beef cows CSbCOM 114.7 $ 1,636 

COMMM 19.6 5 po.sture ca lves 
6,700 pounds per cow 3.37-3.38 3 10 (1 :l ) 10 beef cows CSbCOM 114 .7 1,875 
0-4.03 __ (Same as first plan above) 3.38 ----== 13 3 fall 0 CSbCOM 11 4.7 2,759 
4,03-4.20 __ 17 9 (1 :1) 0 CSbCOM 191.9 7,937 l O sp ring 
4 .20-4 .55 __ 28 9( 1 :1) 0 CSbCOM 32.6 8,353 6,700 pounds per cow 

CCOMM 159,3 0-4.33 __ (Same a s fir st plan above) 
4.55-5. 12 __ 29 9 (1 : l ) 0 CSbCOM 47.8 8,347 4.33-4.95 4 10(1: 1) 8 cows CSbCOM 114.7 1,799 

CCOMM 125.3 4.95-5 .81 == 12 8(1 : 1) 0 CSbCOM 11 4.7 2,114 
COMMM 18,8 

Category 17 
Category 10 

l 0 ,600 pounds per cow 
1,6 15 l 0 ,600 pounds per cow 0-3.32 __ __ _ 0 l 0 (1: 1) 11 beef cows CSbCOM 114.9 

0-3.42 ----- 0 9 (1 : l) 59 pasture ca lves CSbCOM 213.9 $3,43 1 5 pastu re ca lves 
3.42-3.45 7 9 (1: l) 38 pastu re calves CSbCOM 2 13 .9 3,967 3.32-3.33 3 10( 1 :1) 10 beef cows CSbCOM 114,9 1,866 
3.45 ----== 13 9 (1 :l) 3 pasture ca lves CSbCOM 149.0 4 ,359 3.33-3.4 1 == 13 3 fal l l bee f cow CSbCOM 11 4 .9 2,798 

CCSb 64 ,9 l O sp ring 
6 ,700 pounds pe r cow 3.4 1-3.90 __ 14 6 (1: l ) 0 CSbCOM 114.9 2,889 
0-4.45 __ (Same as first pla.n above) 3.90-4.22 __ 22 3 (1: l ) 0 CCOMM 114 .9 3 ,240 
4.45-4.49 9 9(1 : l ) 28 pasture calves CSbCOM 2 13.9 3,666 4.22 ____ __ 23 2(1 : l ) 0 CCOMM l 02.3 3,246 
4.49 ----== 13 9 (1 :l) 8 pasture calves CSbCOM 185.5 3,699 COMMM 12.6 

CCSb 28.4 6,700 pounds per cow 
0-4.28 ____ _ 0 10(1: l ) 11 beef caws CSbCOM 11 4.7 1,636 

Catego ry 11 4.28-4.28 4 l 0 (1: 1) 9 beef cows CSbCOM 11 4.9 1,803 
4.28-4.90 == 12 6 fal l 0 CSbCOM 11 4.9 2,127 

l 0,600 pounds per cow 
l O spring 

0-3 . l O __ ___ 0 9 (1: l ) 59 pasture ca lves CSbCOM 206.4 3,382 4.90-5.77 __ 13 8 (1 :1) 0 CSbCOM 114 .9 2, 145 

3 .10-3.24 __ 15 9 (1 : l) l 4 pasture calves CSbCOM 206.4 4 ,595 
Category 18 3.24-3.79 __ 19 3 fall 0 CSbCOM 206.4 4 ,8 14 

9 sp ring 
3.79-3.88 __ 20 4 (1 :l) 0 CSbCOM 206.4 4,797 l 0 ,600 pounds pe r cow 
3.88-7.29 __ 23 0 0 CSbCOM 170.3 4,893 0-3 .04 ----- 0 10 (1: 1) 10 beef cows CSbCOM 119.0 $ 1,686 

CCOMM 36.l 8 pastu re ca lves 
6,700 pounds per cow 3.04-3 .39 __ 13 3 fal l 0 CSbCOM 119.0 2,879 
0-3 .98 __ (Same as fi rst plan above) 1 0 sp ring 
3.98-5,03 __ 18 9 (1:l) 0 CSbCOM 206.4 3,830 3.39-3.88 __ 14 7(1 :l) 0 CSbCOM 119.0 2,960 

3.88-4 .07 __ 22 3 (1 : l) 0 CCOMM 119,0 3,289 
Ca.tegory 12 4.07-4.24 __ 25 0 0 CCOMM 79.9 3,317 

COMMM 39. l 

l 0 ,600 pounds per cow 
4.24 ______ 30 0 0 COMMM 119.0 3,523 

205.7 $3,399 
6 ,700 pou nds per cow 

0-3.08 ----- 0 9 (1:1) 62 pasture calves CSbCOM 0-4.25 __ (Same as first plan above) 
3.08-3.22 __ 16 9 (1:l) 14 pasture ca lves CSbCOM 205.7 4,678 4.25-4 .87 6 10(1 :l) 7 cows CSbCOM 119.0 1,950 
3.22-3.71 __ 20 2 fall 0 CSbCOM 205.7 4,904 4.87- 5.74 == 12 8(1 :1) 0 CSbCOM 119.0 2,184 

9 spring 
3.7 1-5.74 __ 28 0 0 CSbCOM 127.8 5,260 

Category 19 CCOMM 77.9 
6,700 pounds per cow 

l 0 ,600 pounds pe r cow 0-3.95 __ (Same as first plan above) 
3.95-4.79 __ 18 9(1:1) 0 CSbCOM 205.7 3,886 0-3.12 ----- 0 11 (1:1) 64 pasture ca lves CSbCOM 160.5 $7,176 
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TABLE B-l (Continued) TABLE B-l (Continued) 

Range of Net Range of Net 
milk price Income at milk price income a t 
(dollars Dai.ry Hog Beef cattle Rotation Acres $4 / cwt. (do llars Dairy Hog Beef cattle Rotation Acres $4 / cwt. 
per cwt.) cows litters of mi lk per cwt. ) cows litters of m ilk 

3.12-3. l 3 3 ll ( l:l) 54 pasture calves CSbCOM 160.5 7 ,629 
. 

Category 22 
3.13-3 . l 6 5 12(1 :l) 1 beef cow CSbCOM 160.5 7,817 

43 pasture calves 10,600 po unds pe r cow 
3.16-3.23 8 12( l: l) 2 beef cows CSbCOM 160.5 8,200 0-3.37 ----- 0 12(1 :l) 12 cows CSbCOM 164 .0 2,7 13 

3 .23-3.34 9 8 fal l 
34 pasture calves 
36 pastU,re calves CSbCOM 160.5 8,304 3.37-3.46 

24 pasture calves 
-- 9 12(1 : l) 9 cows CSbCOM 164 .0 3,556 

12 spring 
3.34 ______ 14 12 spring 2 1 pasture calves CSbCOM 160,5 8,697 

6 pasture calves 
3.46-3.50 __ l 1 12(1 : l) 9 cows CSbCOM 164 .0 3,639 

6,7 00 po unds pe r cow 3.50 ______ 12 12 (1: l ) 7 cows CSbCOM 164.0 3,733 
0-3.78 __ (Same a s first plan above) 6,700 pounds pe r cow 
3.78-3.99 -- 2 12(1: l) 57 pa.sture calves CSbCOM 160.5 7,339 0-4.33 __ (Same as firs t plan above) 
3.99-4.04 -- 3 12(1: l ) 53 pasture calves CSbCOM l 60.5 7,362 4.33 ______ 12 12(1 :1) 5 cows CSbCOM 164.0 3,200 
4.04-4 .33 9 12(1 : l ) 35 pasture calves CSbCOM 160.5 7,489 8 pasture calves 
4.33-4.72 ::12 7 fal l 24 pasture calves CSbCOM 160.5 7,406 

12 spring Categary 23 
4 .72 ______ 14 4 fall 16 pastu re ca lves CSbCOM 160.5 7 ,3 45 

l 2 spring 10 ,600 pounds per cow 
0-3.06 ----- 0 12(1 :l ) 13 beef cows CSbCOM 160.4 $2,625 

Category 20 
3.06-3.07 __ 15 9 fall 

22 pastu re calves 
6 beef cows CSbCOM 160.4 3,989 

10 ,600 pou nds pe r cow 12 spr ing 
0-3 .04 _____ 0 12( l : l) 66 pasture calves CSbCOM 167.1 $7,458 3 .07-3.24 __ ]7 3 fall 13 post u re calves CSbCOM 160.4 4 ,109 
3.04-3.10 7 12(1 :l) 44 pasture cal ves CSbCOM 167.1 8 ,5 12 12 spr ing 
3. 10-3.31 :: 14 5 fa ll 22 pasture calves CSbCOM 167.1 9,304 3.24-3.34 __ ]9 12 spring 6 pasture ca lves CSbCOM 160.4 4,234 

12 sp ring 3.34-3.46 __ 20 12 sp ring l beef cow CSbCOM 160.4 4,244 
3.31-3.48 __ 18 12 spring l 0 pastU,re calves CSbCOM 167. l 9,6 14 3.46-3.79 __ 22 4 sp ri ng 0 CSbCOM 160.4 4 ,330 
3.48-3 .71 __ 22 0 2 posture calves CSbCOM 167 . l 9,88 1 3.79-3.84 __ 23 l ( l:l) 0 CSbCOM 160.4 4,332 
3.71-6.03 __ 23 0 0 CSbCOM 167.1 9 ,882 3.84 ______ 25 2 (1 :l) 0 CSbCOM 119 .5 4,514 
6 ,700 pounds pe r cow CCOMM 40.9 
0-3.93 __ (Sa me as first p lan above) 6,700 pou nds pe r cow 
3.93-3 .95 9 12(1: l) 36 pastu re calves CSbCOM 167. l 7,798 0-3.86 _ _ (Same as first pion above) 
3 .95-4.26 == l 5 10 fall 17 pasture calves CSbCOM 167. l 7,953 3.86-3.87 __ 16 12(1 : l ) 3 beef cows CSbCOM 160.4 3,290 

12 spr ing 3.87-4. l 4 __ 17 9 fa ll 7 pasture calves CSbCOM 160.4 3,32ll 
4 .26-5.1 0 __ 20 5 fall 0 CSbCOM 167 . l 7,868 12 sp ring 

4. 14-5 .09 __ ] 9 7 fall 0 CSbCOM 160.4 3,320 
Category 21 12 spring 

10 ,600 pou nds pe r cow Category 24 
0-2.88 ----- 0 12(1 : l ) 60 pasture ca lves CSbCOM 16 l. l $6 ,952 
2.88-3.51 __ 20 12(1: l) 0 CSbCOM 16 l. l 9,813 10,600 po unds pe r cow 
3.51 -3 .67 __ 27 12(1 :l) 0 CSbCOM 54.2 10,706 0-3 .04 -- - -- 0 12(1 : l ) 9 beef cows CSbCOM 170.8 $2,769 

CCOMM 106.9 28 pasture ca lves 
3 .67-4.10 __ 31 8 (1 :1) 0 CCOMM 161. l 10,895 3 .04-3 .39 __ JS 12( l: 1) 4 beef cows CSbCOM 170.8 4 ,148 
4. 10-4.16 __ 36 1(1:l) 0 CCOMM 84.7 10,869 3.39-3.76 __ 19 10(1 :l) 0 CSbCOM 170.8 4,495 

COMMM 76.4 3.76-3.82 __ 30 6 (1: l ) 0 CSbCOM 10.l 5,0 14 
4.16-5 .10 __ 37 0 0 CCOMM 72.2 l 0,894 CCOMM 160 .7 

COMMM 88.9 3.82-4.07 __ 31 5 ( l: l ) 0 CCOMM 170.8 5,020 
6,700 pounds pe r cow 4.07-8 .62 __ 35 0 0 CCOMM 110.7 5,053 
0-3.68 __ (Sa me as first plan above) COMMM 60.1 
3 .68-3.72 __ 16 12(1 : l ) 7 pasture ca lves CSbCOM 16 l.1 7,606 6,700 pounds per cow 
3.72-4 .03 __ 17 12(1 : l ) 4 drylat calves CSbCOM 16 1. l 7,687 0-3.83 __ (Same as fir st plan above) 
4.03 -4 .79 __ 18 12(1 : l) 0 CSbCOM 16 1. l 7,630 3.83-3.95 __ 15 12( 1 : l ) 9 pasture co,lves CSbCOM 170.8 3,395 
4.79-5.62 __ 28 12( 1 : l ) 0 CCOMM 16 l.1 7,612 3.95-5.26 __ ]7 12 (1 :l ) 0 CSbCOM 170.8 3,463 

o / Dairy production cannot increase regardless of price increase. 
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TABLE B-2 . EFFECTS OF VARY ING THE M INIMUM REQUIRED RETURN 
TO LABOR ON 240-ACRE, OWNER-OPERATED FARMS IN 
THE SHE LBY-S HAR PSBURG-W INTERSET SO IL AR EA. 

Range of Net 
mi lk price income at 
(do llars Dairy Hog Beef cattle Rotation Acres $4 / cwt . 
pe r cwt.) cows litters o f mi lk 

$0 pe r hour return 
0-2 .76 - --- 0 

to labor s pecif ied 
12(1 :1 ) 37 drylot calves CSbCOM 161. l $7,273 

43 pasture calves 
2.76-3. 19 -- 20 12(1:1) CSbCOM 161. l 9,813 
3.19-3.56 - - 27 12 (1 :1) CSbCOM 54.2 10,706 

CCOMM l 06 .9 
3.56-3.99 -- 3 1 8 (1: l) CCOMM 161. l 10,895 
3.99-4. 11 - - 36 2(1: l) CCOMM 85.2 l 0,947 

COMMM 75.9 
4.1 1-5.9 1 -- 37 CCOMM 72.2 10,894 

COMMM 88 .9 

$ 1.00 pe r hour retu rn to labor spe c ifi e d 

0-3.21 12(1 l ) 60 pasture ca lves CSbCOM 161.l 6,952 
3.21-3 .58-== 19 12(1 l) CSbCOM 161. l 9,813 
3.~8-3.81 - - 20 10(1 l ) CSbCOM 16 1. l 9,837 
3.81-4.23 - - 31 6 (1 l ) CCOMM 161. l 10,815 
4.23-4.37 -- 36 CCOMM 90.0 10,770 

COMMM 71.1 
Cl '/-6 .00 -- 37 CCOMM 72.2 10,894 

COMMM 88.9 

TABLE B-3. OPT IMUM PLANS W ITH CROP-SHARE LEASE. 

Range of 
milk price 
(do ll ars Dairy Hog 
per cwt .) cows litters 

Beef cattle 

Net 
income a l 

Rotation Ac res $4 / cwf . 
of milk 

Clarion-Web; te.r so il area, 240-acre farms 

W ith 10,600-pound-produ ci ng cows 
0-2.88 0 9(1: l ) 62 pasture ca lves CSbCOM 205.7 $4 ,120 
2.88-3.0-8- -== 16 9(1 :1) l 4 pasture ca Ives CSbCOM 205.7 6,452 
3.08-3. 12 __ 20 2 fall CSbCOM 205 .7 6 ,878 

9 sp ring 
CSbCOM 7,607 3.12-3.17 __ 25 9 sp ring 151.6 
CCOMM 54. l 

3.17-3.38 __ 26 4 spring CSbCOM 137.5 7,783 
CCOMM 68.2 

3.38-4. 13 __ 28 CSbCOM 127.8 7,867 
CCOMM 77.9 

4.13-4 .34 __ 29 CSbCOM 87.0 7 ,883 
CCOMM 106.7 

Idle 12.0 
4.34-5.07 __ 32 CCOMM 168. l 7 ,895 

Idle 37.6 
With 6,700- pound- produc ing cows 
0-3.66 0 9(1: l) 62 pasture ca lves CSbCOM 205.7 4,120 
3.66-3 .8-8--== 23 9 (1: l ) CSbCOM 172.5 5,212 

COMMM 33.2 
3.88-4 .00 __ 24 9(1 : l) CSbCOM 133.8 5 ,249 

CCOMM 71.9 
4.00-4.06 __ 30 9 spri ng CSbCOM 46.2 5 ,374 

CCOMM 159.5 
4.06-4.35 __ 3 1 7 spring CSbCOM 36.5 5,387 

CCOMM 169.2 
4.35-5.30 __ 34 CSbCOM 8.9 5,332 

CCOMM 196.8 

Shelby-Sharpsburg-Winterset so il area, 240-acre farms 

With 10,600-pound- produc ing cows 
0-2.80 - - - - - 0 12(1 : l) 71 pasture ca Ives CSbCOM l 07 . l $3,957 

CCOMM 63.7 
2.80-2.93 __ 24 12(1 :1) 3 pasture calves CSbCOM 80.2 7,614 

CCOMM 90.6 
2.93-2.98 __ 26 9 (1 :1) CSbCOM 63 .2 7,902 

3 spring CCOMM l 07.6 
2 .98-3.02 __ 28 8(1 :1) CSbCOM 39.9 8 ,199 

CCOMM 130.9 
3.02-3.50 __ 3 1 4 (1 :1) CCOMM 170.8 8 ,460 
3.50-5.30 __ 34 CCOMM 134.0 8 ,608 

COMMM 36.8 
W ith 6 ,700-pound- prod uci ng cows 
0-3.57 ----- 0 12(1: 1) 7 1 pasture ca Ives CSbCOM l 07.l 3 ,957 

CCOMM 63 .7 
3.57-4.26 __ 28 12(1 : l) CCOMM 170.8 5,385 
4.26-4.57 __ 30 12(1: l) CCOMM 127.0 5,476 

COMMM 43 .8 
4.57-6.71 __ 38 4 (1 :1) COMMM 170.8 5,229 

951 
IOWA ST A TE TRA YEUNG LIBRARY 

DES MO INE S, IOWA 



11111111111 \~~iijl\llllli~lil[f II~~ li~l~~\1111111111 
3 1723 02094 991 3 


