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Profitable Farm Adjustments 
in South-Central Minnesota 

C. 0. Nohre and H. R. Jensen 

FARM OPERATORS CAN USE THE RESOURCES under their 
control in various ways. Choices exist among different crops and live
stock, among numerous production techniques, and between adding 
more capital to existing land and adding more land. However, for each 
set of price relationships, a certain resource use provides maximum in
come for each farm. But this particular resource use varies from farm 
to farm because farms differ in kind, quantity, and quality of resources. 

Knowledge of some alternative farm organizations for various farm 
situations, where resource use under different price relationships results 
in maximum income, is useful in providing guidelines to farmers for or
ganizing their farms. This study was made to provide such knowledge. 

The General Problem 
The price-cost squeeze in agriculture grew out of a series of develop

ments in the national economy. After World War II, changes occurred 
in the farm and nonfarm sectors that greatly affected opportunities for 
profitable farm operation. Efforts to improve farm income must be eval
uated in light of these changes. 

One development, apparent to all farmers, is the amazing increase in 
agriculture's capacity to produce. Increased crop yields, more efficient 
feed conversion rates for livestock, and better and larger farm machines 
are familiar developments. They have led to substantial increases in total 
agricultural production with about the same amount of land, consider
ably more capital, and much less labor.. 

Farmers are less familiar with changes occurring among consumers. 
In general, the nation's consumers have income levels sufficient to meet 
their physical capacities for food; further increases in income per person 
contribute little to the total food demand. So further growth in domestic 
food needs must come primarily from population growth which has not 
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increased as rapidly as the expansion in food production. As a result, a 
general downward pressure on prices for many farm-produced commodi
ties has occurred. 

Consumers are spending increasingly larger proportions of their in
comes on nonfood goods and services. These require many of the same 
materials or resources used for producing the supplies farmers must buy. 
Competition for these resources tends to bid up their prices so farmers 
are confronted with mounting costs while the prices they receive are 
weakening (figure 1) . 

Therefore, farmers constantly look for ways to improve incomes. 
Group action through purchasing and marketing cooperatives and gov
ernment programs continues to receive attention as a method of allevi
ating income problems. Individually, a farmer may increase his farm's 
efficiency by: 

1. Adopting improved production methods. 

~- Selecting the most profitable lines of production. 

3. Adjusting the size of his business. 

This study explores these individual alternatives in order to give guid
ance to farm reorganization and to indicate the magnitude of the re
sources required for these changes. 

The Area Studied 
The adjustment alternatives open to a farmer are restricted to enter

prises and production methods adapted to his area and to the size of 
business corresponding to his resources. This bulletin discusses reorgan-

300 

:.!280 
6 
0: 

(i260 
fz 
w 
l;l240 
w 
c.. 

220 

~ ... PAID~ \ .... _____ .__, _______ 
\~ 

\ 

'-... ........... 
......... '--- .. 

---....... --
. ----.......... ..... -... ....... ....... ........ 

RECEIVED........_,.,. ........ ,, ....... -------.... _____ ---,..,; ........ 

1952 1954 1956 1958 1960 1962 

Figure 1. Trends in prices paid and prices received hy U.S. farmers, 
1952-61. Source: Minnesota Agricultural Statistics. 
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ization possibilities in south-central Minnesota, an important hog-beef 
producing section of the state. The analysis is based on information ob
tained from farmers in an 11-county area (see cover). According to the 
1959 U.S. Census of Agriculture, this area accounted for approximately 
82 percent of the state's cattle and calf sales and 28 percent of the hog 
sales. 

Moreover, these 11 counties have similar soils and climatic conditions 
leading to similar adjustment potentials. Except for western portions of 
Murray and Nobles Counties, the whole survey area is within the Clar
ion-Nicollet-Webster soil association area. These soils- dark-colored 
medium and fine textured prairie soils- are highly productive and gen
erally well supplied with lime. This land is level to gently rolling with 
no serious soil erosion problems. 

Average annual precipitation ranges from 24 to 80 inches within the 
area; the crop growing season averages between 140 and 150 days. These 
conditions favor corn and soybean production with the corn providing 
an excellent feed base for hogs and beef. 

Procedures Used 

Farm Sample Survey 
Before possible adjustment alternatives were considered, information 

was collected on present organization, production, and resources of farms 
within the area.1 During the summer of 1961, a random sample of 218 
farm operators in the study area was interviewed. Information was 
obtained on farm size, crop acreages, fertilizer use and other cropping 
practices, livestock enterprises and practices, machinery, labor availabil
ity, and capital position. From these data, existing farm organizations 
and resource supplies can be described to depict the bases from which 
adjustments can be made. 

Representative Farms 
The 218 farms were classified by total acres and farm type. They were 

divided into three size groups: (I) less than 180 acres, (2) 180-259 acres, 
and (8) 260 acres and above. Type was based on gross income from the 
farm enterprises. This type-classification is similar to that used in the 
U.S. Census of Agriculture. 

Units were classified as Livestock farms if 50 percent or more of the 
1960 gross sales were from hogs and/or beef cattle. The same percent of 
income criterion was used for classifying Cash Grain and Dairy farms. 
Farms with a variety of enterprises but none providing as much as 50 
percent of gross sales were classified as General farms. 

1 A similar study is being made of adjustment potentials in a 12-county tract west of this 
area. The results will be reported in a subsequent bulletin. 
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Characteristics of farms falling within each type-size cell were tabu
lated and used to construct a typical or representative farm for each 
group, For readily divisible resources, such as cropland or labor, simple 
averages of acres or hours were used to estimate quantities for the repre
sentative farm. For discrete or lumpy resources, the most commonly 
found combination of such resources was used. 2 For example, if in a 
given group, 50 percent or more of the farms had beef housing, the rep
resentative farm was assumed to have such facilities. Therefore, the rep
resentative farm situations are constructed from characteristics of sev
eral similar farms. 

F'arms in the study area vary greatly in kind and quantities of re
sources, giving rise to different opportunities for adjustment in resource 
use. Constructing several representative farms permits each to be typical 
of a more homogeneous group of farms, Investigating the organizational 
and income potentials of several typical resource situations provides a 
more helpful guide to individual farm operators than studying the pos
sibilities based on a single overall average. 

Although the solutions obtained are not specifically applicable to any 
particular farm, except chance, they are broadly applicable to farms 
that are similar to the representative farms in their resource availabili
ties and organizations. 

Linear Programming 
The most profitable fa:rm organizations for each :representative farm 

were determined by using linear programming. This procedure permits 
consideration of more production alternatives and realistic resource re
strictions than does conventional budgeting. Information required for 
linear programming includes: 

1. The input-output relationships for crop and livestock enterprises 
considered to be realistic choices for the area. 

2. The amount of available resources such as cropland, labor, and 
capitaL Restrictions rising out of government farm programs, credit 
agency practices, and other institutional conditions must be stipulated. 

3. Prices assumed relevant for the planning period- both the cost of 
items purchased and the prices received. 

In linear programming this information is systematically organized so 
that a high speed electronic computer can determine the combination 
and levels of crop and livestock enterprises that will produce maximum 
profit from the farm business. Solutions are, of course, limited to the al
ternatives considered and reflect the price levels, the input-output data, 
and restrictions used in the 

2 The Bmost commonly found combination~~ when generalized means the most typical of a 
series of observations and is more formally known as the Hmode. ~' 
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The R.epresentative :Farm Situations 

Entel·pa·ise Organization and Size 
Average crop for the 1960 crop year and average livestock 

inventories on 31, 1960 for the farms in each group were tab-
ulated. These averages describe the organizations of the representative 
farms. These farm organizations the benchmarks from which 
adjustment alternatives were explored, 

Apart from contrasts in farm organization stemming from the income 
criteria used in typing certain differences in the organization of 
the various types of farms now should be mentioned. 

Livestock farms had a proportion of their cropland in 
corn than did other farm types. However, on all of farms, corn 
was in the strongest relative position except on the small Cash Grain 
farm where soybeans had the same relative importance as corn. Live
stock farms had a combination of beef and enterprises rather than 
just one. The smaller Livestock farms concentrated more heavily on 

while beef cattle, particularly feeding operations, were more dom
inant on large J..-ivestock farms. 

Soybeans held an important position on Cash Grain farms. This crop 
was unimportant on Dairy farms and was grown on about one-
sixth. of the cropland on Livestock and General farms. farms had 

hay acreages than did the other farm A very limited 
amount of was grown on Cash Grain was somewhat more 

and General farms, 
from these 'Nere laying 

:flocks were held at existing levels; labor, and capital requirements 
were left committed to them. So change in the size of the laying flock 
was not included as an adjustment alternative. Laying flocks are typi-

a minor enterprise on farms in this area and do not greatly affect 
the adjustment for other livestock. 

Resource Availabilities 
The resources available to each representative farm were determined 

from information obtained on the interview schedules. 
The kind of livestock facilities assumed for each representative farm 

situation was the kind most commonly found on farms in the respective 
type-size group. The number of livestock that can be accommodated in 
these facilities was the average capacity on these farms. The amount of 

and operator labor available was the average number of hours 
that farmers in 1960, the year covered in the survey, said they were will
ing and able to work. 

The quantities of labor used in linear programming were the amounts 
available for the production alternatives considered in the analysis. They 
were net of the requirement for the poultry flocks and for overhead la-
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bor such as building and equipment repair, upkeep, and other tasks not 
associated with a specific enterprise. The seasonal hired labor supplies 
were averages of the amounts hired in 1960. 

The cropland and permanent pasture availabilities were averages for 
the farms in each group. The cropland supply was that which was avail
able to the production alternatives considered in the analysis. Subtrac
tions were made for a corn acreage adequate to provide grain for laying 
flocks and to meet the cropland diversion from production required by 
the assumed feed grain program participation. The influence of such 
government farm programs, as well as the assumption on corn and wheat 
allotment, is discussed later. 

The cash account included the value of cash or bonds on hand, plus 
the value of feed and livestock inventories, less any non-real-estate liabil
ities. Limits established on credit availability are explained later. The 
silo capacity on each representative farm was the average capacity of 
silos on farms in the corresponding type-size group, The large and small 
Cash Grain farms were assumed to have no silo because silos were found 
on less than half of the farms in each group. 

Reorganization Alternatives for 
Representative Farms 

Production alternatives considered here are likely to be serious com
petitors for resources available to farm operators in south-central Min
nesota. The input-output relationships used reflect above average man
agerial ability- this means use of commercially applicable technologies 
rather than use of common practices. For example, crop yields and input 
requirements were estimated from information supplied by soil scientists 
and agronomists on recommended practices and consequent yield expec
tations. Similarly, livestock yields and input requirements were based on 
information supplied by animal scientists and other specialists. In the 
beef feeding enterprises a choice was permitted between alternative 
levels of technology. 

In addition to the choices in crops and livestock, farmers had the 
choice of investing in savings at 4-percent interest if this was more 
profitable than investments in the farm business. 

Finally, farmers had the choice of using their labor and capital on 
existing acreages or purchasing additional land. The representative farms 
first were programmed to determine profit-maximizing plans given their 
existing acreages. They then were reprogrammed to determine highest 
profit plans given the choice of buying additional land. 

Crop Alternatives and Crop Yields 
Crop alternatives considered in the analysis were corn, soybeans, 

wheat, and alfalfa-brome hay. Corn could be harvested for grain or for 
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Table 1. Yield estimates with assumed production practices 

Recommended Weed control Insect control 

Yield rate of fertilizer Amount Amount 
per application per per Seeding 

Crop acre N P205 K20 Chemical acre Method Chemical acre Method rate 

lb. of nutrient 
per acre 

Corn (for grain) 95 bu. 80 40 40 Atrazine 1 lb.* Planter Aldrin or 1 lb. Spray t Vs bu.* 
heptachlor 

(for silage) 16 tons 80 40 40 Atrazine 1 lb.* Planter Aldrin or 1 lb. Spray t Vs bu.* 
heptachlor 

Soybeans 34 bu. 0 15 0 Amiben 1 lb.* Planter ..... •• 0 ••• 0 ••• 95 lb.§ 
Wheat 34 bu. 40 50 0 2-4-D Amine 112 lb. Spray 0 •••• ..... •••• 0 1112 bu. 
Alfalfa-brome 

(lst year) II 1112 tons 0 60 60 2-4-DB 112 lb. Spray ..... • 0 ••• 0 0 0. 0 8 lb. alfalfa, 
(each succeeding 6 lb. brome 
year) 4 tons 0 60 30 . . . . . • 0 0 0. •• 0 • Methoxy- 1 lb. Spray** 

chlor U 

* Application rate is 3 pounds per acre. When applied in band, 1 pound is actually used per acre. 
t Aldrin or heptachlor is assumed to be applied by spraying and worked into the soil prior to pl.anting for control of corn rootworm 

and other soil insects. * This rate is assumed to provide a plant population of 16,000 to 18,000 plants per acre. 
§ Twenty-inch row spacing is achieved by going over the area twice with a planter. 
II An application of 3 tons of lime per acre is assumed to be adequate for the lifetime of an alfalfa-brome seeding (1 0 years). 
U Diazinon at a rate of Y2 pound per acre is an alternative. 
**Insecticide is applied when the second crop is 8 to 10 inches high to control leafhoppers. 
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Til:ilble 2. Resounes used for crop production, per eu:re 

Corn Corn 
for for 

Resource Unit grain silage Soybeans Wheat 

Seed ................... Dollars 2.40 2.40 5.14 3.60 
Fertilizer and lime ........ Dollars 16.40 '16.40 1.50 9.20 
Weed control ............ Dollars 4.00 4.00 5.00 0.45 
Insecticides .............. Dollars 2.00 2.00 
Fuel and repair* .......... Dollars 3.39-3.59 4.87-5.02 2.74-3.04 2.56-2.90 
Custom hire t ............ Dollars . . . 16.00 ... 1.00 
labor required :j: ......... Hours 2.93-3.38 6.26-6.64 2.02-3.19 2.07-3.06 

Alfalfa-
brome 

(hi year) 

7.60 
9.83 
2.50 

3.63-4.32 
6.00 

5.21-5.49 

Alfalfa-brome 
(subsequent 

8.33 

1.60 
4.17-4.85 

16.00 
7.08-7.37 

" Requirements varied among representative farms due to variations in machine size. And some farmers custom hired silage chopping, 
wheat swathing, and baling so fuel and repair requirements included only those associated with hauling and storing. 

j· Silag-e chopping was custom hired on all farms except on lhe large Dairy farm. Wheat swathing was hired on all forms. Baling was 
hired on all farms except large and medium livestock farms and large and medium Dairy farms. 

:j: Variations were due to size of machine used. Requirement assumed tha·i· the same operations were wstorn hired as listed above in 
*footnote. 



silage; corn harvested for 
chase of corn to 

could be sold or fed to livestock Pur
or replace home-grown grain was permitted. 

brome 
as cash crops grown for sale. Alfalfa

without a nurse crop and with herbicide 
weed controL 

In the 1st year were a of 4 tons per 
acre was assumed in years. After the Jst year, could 
be harvested as or pasture. When harvested as 
was adjusted to compensate for loss due to 
cultural practiees (table 1) were assumed to 
stand for 10 years. 

Fall plowing was assumed with "minimum practices. used in 
seedbed Minirmnn here 
tillage usual but with conventional Table 2 
costs and labor for the included crop.s. 

Livestock 

less 
the 

enterprises considered as alternatives were for 
farms. Resource requirements for each enter-

were assumed to be the same for all unless otherwise indi-
cated. 

Hogs--Hog 
litter hog 

activities were considered as alternative one~ 
both the farrowing and feeding The 

activities differed in couid occur each of the 
year and there was a choice of facilities and 
}~ach was tw 

Resource Unit 

Corn .......... Cwt. 
Protein supplemenl· ........ Cwt. 
Pasture ..... Animal 

unit 
l·~onfeed cash expense~: 

Power and equipment .... Dollars 
Miscellaneous .......... Dollars 
Expanding facililies 

....... Dollar$ 
labor ................... Hours 

Centred 

confinement 

'!lnish 

59.25 
11.26 

0 

12.00 
9.00 

24.20 
13.33 

Central 

.59.32-62.78 
.11.09-11.JJ,7 

13-20 

12.00 
9.00 

16.68 
13.33---14.68 

3). 

Portable 
farrow 
and 

finish 

59.32-62.78 
"11 .09-1 ·1 .47 

L5-25 

12.00 
9.00 

s.m 
13.67-15.02 

In each .entry where o range is given, the variarion arose from differences in re
quirements among seasonal quarter$. 

t Cost incurred only when size of enierprise exceeds avc;iloble space. 
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one farrowing, feeding out of the litter to lnarket weight, disposal of 
the cull smv, and care of the replacement gilt. 

A litter size of eight pigs was assumed, with seven sold at 6 months 
weighing ~25 pounds each and one gilt kept for replacement. The sow 
was assumed to be sold 3 months after farrowing at 400 pounds. 

Bed Cow Herd-The beef cow-calf enterprise considered had the op
tion between a ration with or without corn silage. A 9.5-percent calf crop 
was raised; calves were transferred to the feedlot weighing about 430 
pounds in late October. One replacement heifer was kept per year for 
each six cows in the herd. Table 4 lists resource requirements. 

Cattle :Feeding--· Several alternative cattle feeding programs were 
considered (tables 5 and 6). For each program there was a choice between 
using ordinary hand feeding methods and/or a high mechanization sys
tem involving materials-handling equipment. The inclusion of corn si
lage in the ration was also an option. 

Two distinct calf feeding systems were considered. Both included pur
chase, or transfer from the beef cow herd, of a 430-pound good to choice 
feeder calf in late October. Also in both systems, calves were wintered in 
drylot on a ration of protein supplement, and forage until mid
March. Th.e forage could be hay or a combination of hay and corn si
lage. 

The animals were finished with a full feed of grain in drylot. Under 
one system, they remained in drylot throughout the summer and were 
rnarketed in early September at 1,030 pounds. In an alternative system, 
animals were placed on good pasture in mid-May, full fed grain while 
on and finished in at a weight of 1,110 pounds. They 
were marketed in late October. 

Item Unit 

Corn equivalents ........ 0 Cwt. 
Protein feed .... 0 0 ••••• o • Cwt. 

.................... Cwt. 
Corn silage .............. Cwt. 
Pasture equivalent ........ Cwt. 
Miscellaneous cash 

cost* ....... 0 ••••••••• Dollars 
Manure credit ....... o ••• 0 Dollars 
labor .................. Hours 
Expanding housing 

(annual costH ..... 0 ••• Doilars 

Amount 

Without silage 

2.69 
0.98 

50.85 

40.04 

15.23 
7.30 

25.00 

3.93 

With silage 

2.69 
0.98 

32.85 
54.00 
49.04 

15.23 
7.30 

25.00 

3.93 

* Includes charges for annual cost of machinery and buildings as well as ye!erinary 
expenses. 

-~- Cost incurred only when size of enterprise exceeds available space. 

[lJ] 



Feed 

drylot 
Calves fuil fed 

on pasture 

Without With Without With Without With 
silage silage silage 

feed • >'.,.'. 0 0 3.15 ;3.80 2.55 2.87 l.80 2.52 
........ 28.95 25.80 34.65 31.50 29]0 26.10 
• " ••• 0 •• 16.50 1 LOO !5.65 11 . .55 7.20 3.60 

31.30 21.90 18.00 
22.00 22.00 

Table 6, !.ab~:>1' (ll!ld @ther resource 1·equirements ·for ·feeder ~:anle, 
p<!lW hiE! ad 

Calves full fed 
on paz'!ure Yearlings 

---~---- --~----·-• ---. --·~-o-·~ 

High low High Low High Low 
mech- mech- mech- mech- mech- mech-

omiza· omizt:l- cmiza- ,ru1Uzc~"' OJniZ(f,~ r;n~Z"l:il~ 

Resource Unit ·f~on Hem tion tion tion tion 
---~,-~----~-·--

Power •and 

0 ••••••• " Dollars 5.04. 4.20 5.31 4.42 3.22 2.69 
Shelter cmcl 
miscelkmer;.us Dollars 4.08 lL08 4.29 4.29 2.87 2.87 
Investment 

Housing .... ~ ' . . . Dollars 2 . .55 2.55 2.55 2.55 2.55 2.55 
facilities .. Dollars 5.87 0.89 5J37 0.89 5.87 0.89 

labor* 0 • ~ < • 0 •• , ~ • Hours 5.91 1L12 5.18 10.42 3.54 6.65 
Labor t '0 0 •••• c.'. Hours .<t42 8.83 3.88 7.73 2.63 5.28 

* Requirements for a lo! size of 50 head for low mechonizcrlion and HlO head for 
high mechanization. These values were used when considering al!emalives for all except 
the large Livestock fcmn. 

t Requirements for o lot size of 100 head for low mechonizol'ion and 200 head for 
high mechanizat·ion. These values ·.vere used when considering altemotives for the large 
Liveslock farm. 

The steer program extended for 180 and could 
be started m October or April. Steers could be fed in either or both 

at 693 and sold at 

with stanchion barn 
Winter forage could be 

eows were assumed 
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000 pounds 
ration of 1 

fat correeted milk when fed a concentrate 
milk. 

Land Purclvase 
In the initial programming analysis, purchase of additional land was 

not an alternative. So the first objective was to determine profit maxi
mizing plans for each representative farm with existing acreage. 

The representative farms were then reprogrammed with the added 
alternative of buying land. If profitable to do so, land could be bought 
either under contract for deed or under mortgage contract. Therefore, 
our second objective was to determine >vhether changes in resource use 
on existing acres would yield more or less pro6t than changes in re
source use including adding acres. 

Prices 
The planning period in the study encompasses the years 1963-70. Price 

projections used in the analysis were set at levels that are expected to 
exist on the average for this period (see table These projections 
assume that neither pronounced inflation nor will occur. 

Item Unit Amount 

Protein feed ............. . Cwt. 2.84 
Corn equivalent .......... . Cwt. 30.52 
Hay equivalent* .......... . CwL 94.80 
Pasture (hay equivalent) .... . Cwt. 47.40 
Miscellaneous cash costs t ... . Dollars 45.76-50.66 
labor :j: .••.•.•..•••.•••.• 
labor§ .................. . 
labor !I ................. . 
Labor IT 
labor** 
labor# 

Man hours 
Mom hours 
Man hours 
Man hours 
Man hours 
Man hours 

136 
122 
112 
95 
80 
66 

* Hay equivalent may be provided by hay or by 47.40 cw!. hay and 142.20 cwt. 
corn silage. 

t Range is due to variation arising from size of herd. Costs are slightly lower per 
head for larger herds. This item includes breeding fees, annual cost of building and 
equipment, electricity, and veterinary expenses. 

t For a 'i 0 cow dairy herd-assumed for large, medium, and small livestock farms; 
large, medium, and small Cash Grain farms; and small General ·farm. 

§For a 12 cow dairy herd-assumed for medium General farm. 
II For a 14 cow dairy herd-assumed for large General farm. 
~ For a 20 cow dairy herd-assumed for small Dairy farm. 
"* For a 30 cow dairy herd-assumed for medium Dairy farm. 
#For a 44 cow dairy herd-assumed for large Dairy farm. 
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Table 8. Product and factor prices 

Product Unit 

Corn (sold from the farm) .................. Bu. 
(bought by the farm) .................. Bu. 

Soybeans ................................ Bu. 
Wheat .................................. Bu. 
Milk, manufactured ........................ Cwt. 
Hogs:* 

Barrows and gilts ........................ Cwt. 
Sows .................................. Cwt. 

Beef cattle:* 
Ch0ice slaughter steers ................... Cwt. 
Cull cows .............................. Cwt. 
Feeder calves t ......................... Cwt. 
Feeder yearlings t ....................... Cwt. 

Seed: 
Corn .................................. Bu. 
Soybeans .............................. Bu. 
Wheat ................................ Bu. 
Alfalfa ................................ Lb. 
Brome grass ............................ Lb. 

Fertilizer: 
N .................................... Lb. 
P205 .................................. Lb. 
K20 ................................... Lb. 

Herbicides: 
2-4-D Amine ........................... Lb. 
2-4-D B (butyl) ......................... Lb. 
Atrazine ............................... Lb. 
Amiben ................................ Lb. 
Aldrin or heptachlor ..................... Lb. 

Feed: 
Soybean meal .......................... Cwt. 
Protein supplement, swine ................. Cwt. 

Gasoline ................................. Gal. 
Labor ................................... Hours 
Custom work hired: 

Swathing .............................. Acres 
Drilling wheat .......................... Acres 
Baling (loaded bales) .................... Bales 
Chopping silage ........................ Hours 

Land purchased ........................... Acres 

Price 

$0.90 
1.00 
1.95 
1.90 
3.00 

14.00 
11.90 

19.90 
11.30 
21.00 
19.00 

12.00 
3.25 
2.40 
0.65 
0.40 

0.13 
0.10 
0.05 

0.90 
5.00 
4.00 
5.00 
2.00 

3.88 
4.75 
0.18 
1.14 

1.00 
1.25 
0.10 

10.00 
270.00 

* Seasonal price differentials were taken into account for both hogs and beef cattle. 
t Feeder calf prices were set at $1.10 above choice slaughter steer prices. This was 

the average margin reported in the annual Minnesota Department of Agricultural 
Economics report on "Feeder Cattle, Costs and Returns" for 1951-60. 

t Yearling feeder steer prices were set at $0.90 below choice slaughter steer prices 
on the basis of the information in the above mentioned reports. 



Resource Restrictions in Reorganizing 
Representative Farms 

Farmers experience limits on acquisition of resources. Therefore, a 
study of changes in resource use to improve incomes also must consider 
limits or restrictions if it is to provide meaningful guidelines. The fol
lowing restrictions were therefore established: 

Livestock facilities were not limited to those currently on the farm. 
Capital could be used to expand them if this investment was more profi
table than others. 

Labor supplies were limited to existing operator and family labor plus 
the amount of seasonal labor currently hired. This restriction may be 
somewhat severe but hired farm labor is difficult to acquire. 

As mentioned earlier, the alternative of acquiring more land was omit
ted at first because: (1) land frequently is not available within a rea
sonable proximity, and (2) the opportunity to gain control over addi
tional land often results from fortuitous circumstances rather than be
cause it is available to all as an alternative in farm reorganization. 

But since acquisition of land is certainly a realistic alternative for 
some farmers, the representative farms were reprogrammed with this 
choice included. The programming analysis determined the most prof
itable course of action, i.e., whether to use the available capital and 
labor on the existing land or to use some resources to purchase land. 

But farmers could not buy unlimited amounts of land. Certain restric
tions were imposed: 

1. The labor supply limitation outlined above. 

2. A maximum of 160 acres could be bought by any one farmer 
-mainly because this size of tract was the typical sized unit bought and 
sold in this area. However, any number of acres could be bought up to 
and including this amount. 

3. Capital and credit. 

As mentioned earlier, land could be purchased either through contract 
for deed, mortgage contract, or some combination of these. Purchase 
through contract for deed required a 25 percent downpayment with 
the remaining 75 percent amortized at 5lf2 percent interest over a 20-
year period. Purchase through mortgage contract specified a 50 percent 
downpayment with the balance amortized at 5:Yz percent over a 25-year 
period. 

Therefore, this study offers insight into the profitability of increasing 
size of farm not only by comparing the incomes of different acre sizes of 
farms within each type, but also by exploring directly the profitability 
of adding land to each size and type of farm. 

In addition to the above restrictions on land, this study included two 
restrictions on land use to reflect the limits imposed by existing govern-
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ment farm programs. At the time of this analysis, the nonallotment limit 
on wheat was 15 acres. Survey information indicated that many farmers 
were producing wheat up to this limit so the maximum wheat acreage 
was set at 15 acres. 

Because of the feed grain program, an upper limit also was placed on 
corn acreage-it was set at 10 percent above the 1961 corn acreage on 
representative farms. This limit assumes that the projected rate ofparti
cipation in the feed grain program would be somewhat lower than in 
1961. The farm survey provided the information on farmer participation 
and corn allotment acreages under the feed grain program of 1961. 

Since the upper limit on land in the initial programming was set at 
existing acreages, the power and machinery currently on the farm also 
were assumed adequate for any farm organization that might be estab
lished through the initial programming analysis. But when the repre
sentative farms were reprogrammed with land purchase as an alterna
tive, the farms were required to buy machinery for purchased land in the 
same proportions as machinery to land existed prior to land purchase. 
Crop storage facilities, except for silage, were assumed adequate for any 
organization. 

Credit capital restrictions conformed to those followed generally by 
farm lending institutions. These restrictions have been described al
ready for purchased land. For land already owned the upper limit on 
real estate credit was set at 50 percent of the market value of land minus 
the existing real estate mortgage.3 

Collateral for chattel credit was limited to machinery and livestock. 
More specifically, the representative farms could borrow up to 50 percent 
of the value of power and machinery on hand minus any outstanding 
debt on these assets. Purchased feeder calves and steers were assumed to 
provide their own credit, i.e., farmers could borrow on these feeders up to 
100 percent of their purchase price. Credit capital limits on purchase 
of breeding stock were set as follows: the full value of a litter at weaning 
for a sow, 75 percent of the purchase price of a beef cow, and 50 per
cent of the value of a dairy cow. 

Farm Organization and Adjustment 
Guides to Improve Incomes 

The reorganization of a farm for larger profit is influenced by various 
factors. This section considers some of these and their effects on ad
justment potentials as measured in changes in production, resource re
quirements, and income. 

An economic analysis of adjustment alternatives on representative 
farms, given the crop acres handled by each in 1960, is first presented. 
This analysis considers the current (1960) organizations and resource 

• Information on real estate mortgage and value of land was provided by the farmers in
terviewed. Value of land refiects the farmers' own estimates of current market value. 
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availabilities of the four farm types and three size groups and evaluates 
their effects on adjustment and income-improving potentiaJs. Insight 
into the importance of type and size of farm in determining the kind and 
extent of adjustments consistent with profit maximization is thereby 
provided. The analysis then outlines the effects of varying corn, beef, 
and hog prices on farm_ organization and incomes. 

Attention next focuses on purchase of additional land as an adjust
ment alternative. 

Finally, some general guidelines, derived from the analysis, for adjust
mg resource use to improve farm incomes in south-central Minnesota 
are presented. 

Effect Type of Farm on Kind and Extent of Adjustments 
To evaluate the effect of type of farm on resource adjustment and 

income-improving potential, the effects of farm size and of must be 
eliminated. Therefore, we compared existing farm organizations with the 
maximum profit organizations for the various types of representative 
farms at specified sizes and at a single price combination. Buying and 
selling prices used at this point were the set of projected prices listed 
in table 8. Beef, hogs, and corn prices were medium level projections
selling prices of $19.90 per cwt. for beef, $14 per cwt. for hogs, and $0.90 
per bushel for corn. 

In the 1960 or existing farm organization, type of farm influenced land 
use (figure 2). This was true for all sizes of farms. The percentage of 
cropland (figure 2) in corn and soybeans ran high for all farm types in 
this area but ran somewhat higher on L,ivestock and Cash Grain farms. 
For any given size of farm, Livestock farms tended to have a slightly 
higher percentage of cropland in corn. On the other hand, Cash Grain 
farms had the highest percentage in soybeans; the Livestock and Dairy 
farms had the largest percentages in alfalfa-brome. 

These same differences appeared, but much less prominently, when 
these types of farms were reorganized to maximize profits. Land usc was 
essentially the same in the optimal organization for all these farms. The 
effect of type on land use mostly disappeared in the from existing 
to plans. So type obviously has little effect on the kind of ad
justment in land use. 

However, did influence the extent of adjustment needed in land 
use to maximize profits. Since corn and soybeans occupied a large pro
portion of the cropland in the optimal farm types with the lowest 
proportions of these crops in existing organizations (Dairy and General) 
had to make the biggest adjustments. 

However, the cropping programs in the optimal organizations were 
predetermined partially by restrictions on corn acreage built into the 
analysis and, perhaps, by restrictions on choice of crop alternatives. The 
corn acreage restriction reflects historical corn acreages, participation in 
the 1961 feed grain program, and assumptions that the projected rate of 
participation in the program would be somewhat lower than in 1961. 
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Figure 2. Individual crop acires as percentages of total crGphmd-
1960 (existing) farm organizations compared with optimal farm 
organizations on represenlative farms by size and type. 
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Figure 3. Percent of total gross farm income from various enter
prises-1960 (existing) farm organizations compared with optimal 
farm organizations on representative farms hy size and type. 
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At the projected price level, the maximum permitted acreage of corn 
was included on all representative farms. This acreage was somewhat less 
than in existing organizations because the current feed grain program 
was not in existence in 1960. In farm reorganization, crop choices were 
limited to corn within the restrictions mentioned and to soybeans, al
falfa-brome, and a maximum of 15 acres of wheat. So oats or other crops, 
designated by "other" in the 1960 or existing organizations (figure ~), 
were not choices in reorganization.4 

Therefore, partially because of these built-in restrictions and partially, 
of course, because of the relative profitability of these crops, land use in 
the optimal plans had corn entering the plan to the limit set by the feed 
grain program restriction; alfalfa-brome forced in at the level required 
to meet the soil-conserving base; diverted acres ("other" in figure ~) 
forced in at a level to meet the feed grain program requirement. Soy
beans occupied the remaining acres except on the large General farm 
where wheat entered the optimal plan to the maximum of 15 acres. The 
shortage of September-October labor on this farm apparently limited 
soybeans. Since wheat does not draw on labor in this period, it can use 
some otherwise idle resources and, in this way, add to profits. 

In the changeover from 1960 or existing farm plans to profit-maximiz
ing plans, type of farm had little effect on overall farm organization (fig
ure 3) .5 The only clear evidence of any effect was in the retention of 
some dairying in the optimal plans of General and Dairy farms. In exist
ing organizations of these farms, dairy facilities were already present 
and, therefore, available for use in reorganizing the farms. This, together 
with the assumption of greater labor efficiency in dairying on these 
farms, explains why dairying was able to compete for some resources in 
the optimal plans. 

The kind or direction of adjustment in overall farm organization was 
similar, regardless of farm type. Changes occurring in all instances were: 
large increases in hog production, sharp decreases or elimination of 
dairying, and the virtual disappearance of all corn and wheat sales as 
sources of income. The relative importance of beef varied in the change 
from existing to optimal plans-decreasing on some farms, increasing on 
others, remaining unchanged on some. 

Type of farm did have one minor influence on the change from exist
ing to optimal plans (not apparent in figure 3). In existing farm plans, 
hogs were produced either in a one- or two-litter system. In profit-maxi
mizing plans, sows farrowed in all four quarters of the year, except on 
Dairy farms where no sows farrowed in the third quarter. However, 
third quarter farrowings were relatively low for most farms other than 
Dairy due to two main factors: 

1. More September-October labor is required for second and third 
quarter farrowings than for first and second. If labor in this period 

• Budgeting analysis prior to programming indicated that oats was not competitive with 
corn, soybeans, and wheat on a dollar and cents basis. 

• Prices were not identical for existing and optimal organizations but were similar enough 
so that general comparisons can be made. The cost of feeder cattle purchases was the only 
cost deducted in each instance. 
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is limiting, farrowings in the second and third quarters may be 
restricted. 

2. Seasonal price differentials make third quarter farrowings less prof
itable than those farrowed in other quarters. Consequently, when 
other enterprises compete with hogs for resources, third quarter 
farrowings are likely to be cut back or eliminated. 

This latter factor probably explains the absence of third quarter far
rowings on Dairy farms. Dairy facilities already existed on these farms 
and therefore did not have to be added for dairying to enter the profit
maximizing plan. For this reason and because of the relatively lower 
dairy labor requirements assumed for these farms, dairying was competi
tive with hogs for some resources, particularly with hogs farrowed in the 
third quarter. 

Changes in the absolute size of enterprises are not revealed by per
centage figures in figure 3 but are shown in tables 12 to 15. In retrospect, 
then, type of farm was but a minor influence in the change from exist
ing to optimal plans, but this change had highly significant effects on 
the type of farm which was profit maximizing. Regardless of the combi
nations of enterprises in existing organizations, all farms upon reorgan
ization became Livestock farms. Hence, the greatest changes occurred 
on Cash Grain and Dairy farms since the Livestock and General farms 
already were producing more hogs and beef. 

To make the most profitable changes in farm organization, resource 
use had to be shifted- particularly on Cash Grain, Dairy, and General 
farms. But not only was it necessary to shift use of existing resources
such as labor and liquid capital- it was also profitable to invest in addi
tional resources. Because of the large increase in hogs in the profit-maxi
mizing plans, most investments added were in hog facilities (table 9). 
Type of farm, again, apparently had no influence on the kind of livestock 
facilities added in reorganizing to maximize profits. 

Given the large farms only, table 9 might suggest that type of farm 
had some influence since the proportions of total investment costs in hog 
and beef facilities varied with type of farm. But this situation probably 
evolved from resource situations unique to these large farms and which 
were not related to type. If they were associated with type, the same in
vestment patterns in livestock facilities should- but did not- show up 
for medium and small farms too. 

Actually the large Livestock farm did not add beef feeding facilities 
to accommodate more head of beef. Rather, the new investment was for 
mechanizing existing units. This farm had a large amount of capital 
relative to labor; consequently, it maximized profits by using some capi
tal to save labor. 

Similarly, the large Cash Grain farm did not add units of beef hous
ing nor of feeding space to feed out more head of beef. Feeder cattle 
entered its optimal plan up to the limits of existing housing and feeding 
space. However, sufficient silo space was added to feed out the 44 year
lings with a silage ration in the optimal plan. Given the situation that 
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Table 9. h11vestments h1 additional lives;tock facilities ~equi~red on the 
represent~:dive farms i!l'l ~llumging frl!llm 1960 ta profit~mcudmhl:lng plans 

Hog farrowing Hog Beef feeding Percent of 

Type of No. No. No. No. Total total co§t 
farm units Cost units Cost units Cost un!ts Cost cost for hogs 

-----· 
SOWS dollars head dollars anima! unit dollars head dollars dollars percent 

h1wms -
livestock ............... 57 3,360 sn 14,310 0 0 59* 2,940 20,610 86 
Cash Grain .............. ~~ 2 710 287 5,070 0 0 0 560t 6,340 91 

General ...... " .. ' ...... 6 350 L53 2,700 29 2,280 4<: 400 53 
• • • • • • • • • • 0 0 • • • • • ,, ~ 47 2,770 835 14,7 40 0 0 0 0 17,510 100 

Medium farms 
livestock ................ 18 1,060 332 5,860 0 0 0 0 6,920 100 

Cash Grain .............. 15 880 243 2,830 0 0 0 0 0 100 
General • " •• '. 0. 0.' 0 ••• 0 14 830 262 4,620 0 0 0 5,450 100 
Dairy ................... 23 1,360 319 5,630 0 0 0 0 6,990 100 

S'ii~ll farms 
Livestock ................ 6 350 208 3,670 0 0 0 0 4,020 100 

Cash Grain .............. 9 530 146 2,580 0 0 0 0 3,110 100 
General • "0 ••••• ' ".' ' ••• 7 410 185 3,270 0 0 0 0 3,680 100 

'' •• 0 0' •••• ' ••••••• 12 710 276 4,870 0 0 0 0 5,580 100 

,. This farm had low mechanization feeding but profits were maximized by changing 7o high mechanization feeding. Thus, the cost here 
is for mechanization. 

t This amount is for silo inveslmen! for steers. 



the large Cash Grain farm did not have to add beef housing and facilities 
and did not have to buy corn to feed beef, beef was competitive with 
hogs for resources and yearlings were competitive with calves. The large 
Cash Grain farm has 44 yearlings and 18 calves in the optimal plan. 

The large General farm added both hog and beef facilities which were 
used to feed out calves. Given the situation that this farm did not buy 
corn, calves could compete with hogs for some resources even if beef 
facilities had to be added in the optimal plan. 

The large Dairy farm's investment in additional livestock facilities in 
the optimal plan was exclusively for hog production. This farm bought 
corn and had no beef facilities. Under these circumstances, dairy com
peted more favorably with hogs for resources, so dairy rather than beef 
entered the optimal plan. 

To change from the existing to the optimal farm organizations re
quired large inereases in eredit capital (table 10) . The profit-maximizing 
plans required from about 3 times to about 12 times (depending on the 
representative farm) the credit capital used in existing organizations. 
Again, type of farm apparently had no apparent influence on patterns 
of credit eapitalrequired to change from existing to optimal plans. 

Along with the expansion in livestock facilities and in use of credit 
capital came an increase in incomes as farms adjusted from existing to 
optimal plans (table I 1). Most gross farm incomes increased from two 

Table 10. Total credit Ylie en representative farms in 1960 or in 
existing plans and in cptim~t~l plans 

Type of 
farm 

1960 level Optimal level 
of use of use 

Ratio of optimal 
level to 1960 

level 
--------·-----·----- ··--··-------

______ dollars ___ _ 

livestock 
Cash Grain ............... . 
General .................. . 
Dairy ................... . 

large farms 
13,500 
10,870 
12,750 
11,810 

Medium farms 
livestock ................ 0 • 6,670 
Cash Grain . . . . . . . . . . . . . . . . 2,170 
General ....... 0 • • • • • • • • • • • 3,240 
Dairy . . . . . . . . . . . . . . . . . . . . . 1,800 

Smail farms 
livestock ................. . 8,590 
Cash Grain ............... . 3,390 
General ... 0 •••••••••• 0 •••• 5,790 

5,070 
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45,640 
35,300 
34,730 
56,080 

32,170 
16,060 
24,310 
20,900 

27,790 
15,710 
19,940 
22,010 

3.4 
3.2 
2.7 
4.7 

4.8 
7.4 
7.5 

11.6 

3.2 
4.6 
3.4 
4.3 



Table 11. Gross farm incomes for representative farms from 1960 
or existing plans and from optimal plans 

Type of 
farm 

Livestock .................. 
Cash Grain ................ 
General •••••••••••••••• 0 0. 

Dairy •• 0 •••••••• 0. 0 ••••••• 

1960 
level 

dollars 

Large farms 
30,100 
16,460 
13,150 
18,150 

Medium farms 
Livestock .................. 15,370 
Cash Grain •• 0 0 •••••••••••• 9,320 
General ••••••••••••••• 0 ••• 10,390 
Dairy • 0 •• 0 •••••••• 0 ••••••• 10,590 

Small farms 
Livestock ••••••••• 0 ••• 0 •••• 10,280 
Cash Grain ••••••••• 0 •••••• 4,240 
General •••••••• 0 ••••••• 0 0. 7,890 
Dairy •• 0. 0 •••••••••••••••• 7,960 

Optimal Ratio of optimal level 
level to 1960 level 

66,080 2.2 
44,290 2.7 
36,040 2.7 
61,520 3.4 

37,240 2.4 
22,690 2.4 
29,890 2.9 
31,510 3.0 

28,630 2.8 
18,190 4.3 
23,220 2.9 
21,980 2.8 

to three times- some representative farms showed larger increases. The 
pattern of income increases that developed had no apparent relationship 
with type of farm. 

Effect of Farm Size on Adjustments in Production and 
Resource Use 

Farm size had no noticeable effect on the proportional recombination 
of crops in the adjustment of representative farms from existing to opti
mal plans (figure 2). But farm size had some influence on the propor
tional recombination of all enterprises on the farm (figure 3). Except for 
the large Dairy farm, large farms had a higher proportion of their income 
from beef in the optimal plans than did smaller farms. 

Farm size also influenced the extent of investment in additional live
stock facilities required in the changeover (table 9). For any given type 
of farm, total outlays for additional livestock facilities increased with 
size of farm-from the small to the medium and from the medium to the 
large. A similar relationship between size and total credit used in the 
profit-maximizing plans is evident from table 10. But the increase in 
credit use in the optimal plans as compared with existing plans was not 
related to farm size as it was defined in this study. 

Farm size in this study was defined in terms of acres. Acres as a meas
ure of farm size is often- but not always- positively correlated with 
other measures of size such as gross income and total capital used. For 
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some reason the medium farms, for any given were the smallest 
farms in this study in terms of total credit capital used in existing plans. 
This situation helps explain why the increase in credit capital use (profit
maximizing use over existing use) was higher on the medium farms of a 
given type than on the others. In this sense, farm size influenced 
the increase in credit capital use in adjustment of farm plans to maxi
mize profits. 

For a given type of farm, size influenced greatly the level of income 
attained both in existing and optimal farm plans (table 11). Incomes in
creased consistently with increases in farm size. The increase in incomes 
in the adjustment from existing to the optimal plans was not quite so 
clearly related to size of farm but apparently did have some effect; i.e., 
the larger increases in incomes tended to be associated with smaller 
farms. For example, the small Livestock farm had a 9Z.8 increase in in
come, the medium I,ivestock had a 2.4 increase, and the large Livestock 
had a 2.!Z increase. Smaller farms, of course, could have increased incomes 
much more if more capital was available for making adjustments. 

Tables 1~-15 provide a quantitative summary of existing (1960) and 
profit-maximizing plans farm size and type, given the projected sell
ing prices of corn at $0.90 per bushel; hogs, $14 per cwt.: and beef, $19.90 
per ewt. Given these projected prices and a particular farm size, farm 
type had little influence on land use, overall farm organization, livestock 
facilities added, use of credit capital, and incomes when representative 
farms were reorganized to maximize profits. But size, which expresses 
resource quantities, influenced the extent of investment in additional 
livestock facilities, level of expansion in credit use, and level of income 
mcrease. 

Income levels associated with both optimal plans and existing plans 
varied with size of farm for each farm type. Thus, farms with 

acreages and larger amounts of associated resources could produce 
the largest incomes. The differences between the estimated 1960 gross 
incomes and the gross incomes from optimal organizations (tables 11-1.5) 
demonstrate the potentials for increasing incomes by using available re
sources more efficiently and fully- espeeially credit capital. 

Higher incomes for optimal organizations resulted from reallocating 
resources to more profitable enterprises and practices and using, with 
one exception, the maximum amount of credit available. Table 10 and 
tables 12-15 show from about a 3- to a 12-fold increase in credit capital 
use to accomplish the changes. This credit was available to these repre
sentative farms on the basis of their existing assets and liabilities and the 
enterprises included in the optimal organizations. In tables 12-15 re
sources for farm organizations existing in 1960 reflect supplies estimated 
to be available except for real estate and chattel credit where actual 
amounts used are indicated. Resources for optimal organizations reflect 
quantities actually used. The net income as defined in these tables 
means net after payment of cash operating expenses. Real estate and 
property taxes, depreciation on existing facilities and equipment, and re-
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!able 12. Characteristic~ @f 1960 lil!m:l optimal owg~ld:.tlll!tit'!ns ~@If' Uvesto~:k. farm;S; at medh.1m price level 

~--Large farm~-- _ ___Medium farm __ __ Small farm~-

Unit 1960 Optimal 1960 Optimal 1960 
---·-------------

~nterprise 
Com ••• 0 •• 0 • • • • • ' •• ~ • Acres 202 170 97 86 67 61 
Soybeans . . . . . . . . . . . . . . . . Acres 58 126 27 75 24 48 
Wheat .............. _ . _ . Acres . ., 

.) 0 ,i 0 2 0 
Alfalfa-brome 0 0 ' •• 0". ... Acres 34 30 21 16 15 n 
Other . . . . . . . . . . . . . . . . . . . Acres 42 13 36 8 20 8 
Total cropland ' .... ' .. Acres 339 339 185 185 128 128 
Permanent pasture . . . . . . . . Acres 34 34 21 21 7 7 
Fat cattle sold ............ Head 110 .59 37 32 20 34 
Beef cows ................ Head 3 .. 4 2 
Sow farrowings ..... ',, ... Head 25 185 18 105 20 79 
Milk cows ................ Head 1 4 4 

M Resources N 

"' Hog farrowing . . . . . . . . . . . Sows 21 78 l3 31 i5 L1 

Hog finishing ............. Head 238 1,049 160 492 134 342 
Beef . . . . . . . .. . . . . . Animal unit 73 38 54 2'1 39 22 
Beef ', 0.' '" _ . . . . Heacl 112 59 83 32 60 34 

hou~ng ............ Cows 
Silo capacity ............. Tons 268 86 70 54 
Cash account . . . . . . . . . . . . Dollars 36,020 36,020 8,640 7,530 7,530 
Credit . . . . . . . . . . . . . . . . . . . Dollars 13,500 ti5,640 6,670 32,170 8,590 27,790 
January-March labor . . . . . . Man hours 898 '886 623 483 646 380 

labor . . . . . . . . . . Man hours 764 764 541 482 599 371 
June-July labor . . . . . . . . . . . Man hours 872 649 610 419 661 326 

labor . . . . . . . . . . . . . Man hours 435 268 294 i 81 324 154 
September-October labor. . . Man hours 704 704 496 48.5 545 368 
November-December labor. . Man hours 585 585 441 371 425 219 

!au::ome;;; 
Gross ................. . Dollars 30,100 66,080 15,370 37,240 10,280 
Net . . . . . . . . . . . . . . . . . . . . . Dollars 31.310 7,150 



________ , __ .-· --- --·-· 
__ large farm __ __Medium farm_ __Small farm __ 

Unit 1960 Optimal 1960 Optimal 1960 Optimal 

Enterprise 
Corn ................... Acres 176 156 79 67 1 
Soybeans . . . . . . . . . . . . . . . . Acres 119 164 48 94 39 35 
Wheat .................. Acres 7 0 5 0 41 63 
Alfalfa-brome . . . . . . . . . . . . Acres 16 16 9 8 9 0 
Other . . . . . . . . . . . . . . . . . . . Acres 58 40 40 12 7 6 
Total cropland ........... Acres 376 376 181 181 18 10 
Permanent pasture . . . . . . . . Acres 33 33 12 12 114 114 
Fat cattle sold . . . . . . . . . . . . Head .. 62 2 2 1 1 
Beef cows . . . . . . . . . . . . . . . Head 6 .. . . . . . . 10 
Sow farrowings . . . . . . . . . . . Head 11 95 4 59 1 
Milk cows . . . . . . . . . . . . . . . Head 4 .. 2 . . 2 47 

,..., 
Resources N 

"' Hog farrowing . . . . . . . . . . . Sows 12 2~ .') 14 
!.....! 

Hog finishing ............ Head 94 381 51 294 78 224 
Beef housing . . . . . . . . . . . . . Animal unit 26 26 38 1 22 7 
Beef feeding . . . . . . . . . . . . . Head 40 40 58 2 34 10 
Dairy housing . . . . . . . . . . . . Cows 10 
Silo capacity ............ Tons .. 35 51 3 
Cash account ............ Dollars 8,260 8,260 3,700 3,700 2,870 2,870 
Credit .................. Dollars 10,870 35,300 2,170 16,060 3,390 15,710 
January-March labor . . . . . . Man hours 780 467 541 246 459 204 
April-May labor . . . . . . . . . . Man hours 879 531 601 282 518 217 
June-July labor . . . . . . . . . . . Man hours 926 408 572 190 470 178 
August labor . . . . . . . . . . . . . Man hours 450 189 285 64 229 70 
September-October labor . . Man hours 756 653 529 362 488 274 
November-December labor . Man hours 525 432 351 209 303 159 

Incomes 
Gross . . . . . . . . . . . . . . . . . . . Dollars 16,460 44,290 9,320 22,690 4,240 18,190 
Net ..................... Dollars . . 26,100 .. 13,090 . . 8,830 



Table 14. Charaderisth:s of 1960 and optimal arganizatio!'!!s fo!" General farms at medium price ievem 

__ large fe!rm __ __ Medium farm __ _ __ Small farrn __ 

Unit 1960 Optima! 1960 Optimal 1960 
------
Enterprise 

Com o 0 o a o o 0 o • ~ o • o o o • o • • Acres '128 118 72 62 69 58 
Soybeans ............... Acres 43 104 :38 99 20 56 
Wheat ........ , ... , . . . . . Acres 6 15 "' 0 3 0 '"' 
Alfalfa-brome ............ Acres 28 22 21 16 13 9 
Other .................. , Acres 68 M 47 6 25 7 
Total cropland .... , . . . . . . Acres 273 273 183 183 130 130 
Permanent pasture . . . . . . . . Acres 4:3 43 i5 15 .6 6 
Fat cattle sold ............ Head 10 57 3 9 4 3 
Beef cows .... Head "'' '' •••••• 0' Q 

Sow farrowings ........... Head 15 69 iO 74 14 68 
Milk cows ................ Head '12 7 10 6 ""' 3 ' 

" ''"' 
R.esou:rces 

00 Hog farrowing . . . . . . . . . . . Sows n 17 8 22 12 ~9 w 
Hog • 0 •••••••••• Head 123 276 90 352 13 298 
Beef housing . . . . . . . . . . . . . Animal unit 8 37 6 6 "' 2 d, 

Beef feeding ............. Head i2 t:_J" 9 9 ~ 3 ~I " 
Dairy housing ........... , Cows 15 7 i4 6 13 3 
Silo capacity ............. Tons 90 49 72 13 60 
Cash account. ........... Dollars 8,750 8,750 5,290 5,290 5,580 5,580 
Credit ........ , , 0 •••••••• Dollars 12,750 34,730 0 19,940 

labor . . . . . . Mon hours 913 613 896 528 680 356 
April-May labor ... o •••• 0 0 Man hours 757 613 664 470 550 321 

labor ••• 0 ••• 0 • • Man hours 894 584 889 392 630 255 
labor •• 0 •••••••• o Man hours 451 265 450 0169 318 121 

September-October labor . . A!\cm hours 677 6Ti 631 554 513 390 
November-December labor . Man hours 611 498 637 393 457 277 

h1~:cmes 
Gross 0 •••••• 0. 0 ••••••••• Dollars 'i3,150 36,040 I 0,390 29,890 7,890 
Net. 0 ••••••••••••• , 0 •• 0. Dollars .. 2"1, 110 15,130 11,530 



-.-·····-· -· ::::!'-···-............. "'"' """""'I Tll<innl> aT mec:num pru::e level 
-----

__ large farm ___ __Medium farm __ __Small farm ____ 

Unit 1960 Optimal 1960 Optima! 1960 Optimal 
., __ ~ 

Enterprise 
Corn ................... Acres 146 115 89 76 56 56 
Soybeans . . . . . . . . . . . . . . . Acres 27 144 19 67 13 45 
Wheat . . . . . . . . . . . . . . . . . . Acres 5 0 ! 0 l 0 
Alfalfa-brome ............ Acres 69 41 33 32 16 14 
Other . . . . . . . . . . . . . . . . . . . Acres 69 16 46 13 29 0 
Total cropland ........... Acres 316 316 188 188 115 115 
Permanent pasture . . . . . . . . Acres 19 19 15 l5 25 25 
Fat cattle sold ........... Head 0 0 0 
Beef cows ............... Head 
Sow farrowings .. 0. 0.". 0. Head 6 221 3 82 12 55 
Milk cows ............... Head 37 1i 25 12 17 11 

" Resources 
'" \() Hog farrowing 
L.1 

........... Sows n 58 7 30 11 23 
Hog finishing 0 ••••••••••• Head 93 928 98 417 86 362 
Beef housing . . . . . . . . . . . . Animal unit 0 0 w 0 
Beef feeding ............. Head 0 0 15 0 

housing ............ Cows 43 n 24 12 16 l1 

Silo capacity ............. Tons 170 0 145 0 87 75 

Cash c1ccount ............ Dollars 18,200 18,200 10,390 10,390 5,230 5,230 

Credit ... o ••••••••••••••• Dollars 11,810 56,080 1,800 20,900 5,070 0 
January-March labor . . . . . . Man hours 1 '191 936 889 610 1,080 547 
April-May labor . . . . . . . . . . Man hours 949 839 654 519 873 409 
June-July labor ... 0 • • • • • • • Man hours 1,090 684 804 463 888 326 

August labor . . . . . . . . . . . . . Man hours 550 256 404 183 450 128 
September-October labor . . Man hours 941 777 613 523 834 404 
November-December labor . Man hours 789 650 590 451 724 385 

Incomes 
Gross ................ o •• Dollars 18,150 61,520 10,590 31,510 7,960 21,980 

Net ............ o •••••••• Dollars 26,920 16,420 .. 11,370 
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analysis showed additional labor to have an earning power of as much 
as over $5 per hour. 

For example, on the large Livestock farm additional labor had an 
earning power of $5.20 in the April-May period and $2.85 in the Novem
ber-December period. On the large General farm, additional labor in the 
September-October period showed an earning power of $2.30. This sug
gests that incomes could be increased on these farms by hiring more 
labor in these periods since the earning power per hour is above the 
cost of labor. 

As mentioned earlier, acreage limitations in this study were assumed 
for both corn and wheat. Corn acreage was limited by feed grain pro
gram restrictions and wheat acreage was restricted by the nonallotment 
limit of 15 acres. The wheat allotment turned out to be a limiting re
source on only one farm, the large General farm. Except on this 
where the available September-October labor was all used, a 
wheat allotment would not have been profitable. If the September
October labor supply had not been exhausted on this farm, soybeans, 
which are more profitable than wheat but usc this period labor, would 
in all likelihood have replaced the wheat which does not use September
October labor. 

However, the corn allotment was a limiting resource on all represen
tative farms in the optin1al Corn allotments were completely used 
up on each farm; the analysis showed that higher incomes would have 
been attained if larger corn allotments were available. Nevertheless, the 
earning power of an additional acre of corn allotment was relatively low 
on the large Cash Grain and large Genera! farms-- the only two farms 
that did not feed all the corn they raised. 

The preceding analysis was carried forward to ascertain the effects of 
farm type and size on the adjustment to maximize incomes. Therefore, 
prices were held constant at the medium projected level. Moreover, the 
representative farms were not given the opportunity to buy additional 
land- the adjustment process was limited to reallocating available capi
tal and labor resources on the existing Janel. The analysis in the follow
ing three sections proceeds with laud fixed at cmrent levels, but 
the prices of corn, hogs, and beef vary in that order. 

E.f}ects of Varying 
Adjustment 

Prices on and E:\:tent 

The above analysis included a selling price of $0.90 for corn and a buy
ing price of $1. The alternative corn prices now considered are a selling 
price of $1.10 with a corresponding buying price of $UW and a selling 
price of $0.70 with a corresponding buying price of $0.80. A higher 
corn price, other prices remaining the same, means less favorable 
feed-livestock price ratios; a lower corn price means more favorable feed
livestock price ratios. The first should have a dampening effect on live
stock production, the second a buoying effect. 
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was in farm operation. With an increase in corn price, profits were maxi
mized by buying less corn and farrowing fewer sows. This, in turn, re
duced the pressure on the labor supply which was relatively scarce on 
the large Livestock farm, and cattle were fed out most profitably by 
not mechanizing the feeding operation. Thus, if longrun expectations 
are for high corn prices, managers of large Livestock farms should con
sider carefully before deciding to mechanize cattle feeding operations. 

On the medium and small Livestock farms, changes in corn prices in
fluenced the amount of corn bought, the relative emphasis on numbers 
of cattle fed to sows farrowed, and the seasonal distribution of farrow
ings as was observed for the large Livestock farm. But varying corn 
prices brought about no basic changes in farm organi;z;ation. Since the 
small and medium Livestock farms had relatively more labor than the 
large Livestock farm, profits were not maximized by mechanizing cattle 
feeding operations at any of the corn prices. 

However, on these smaller Livestock farms, profits were at a maxi
mum with the feeding of silage in the beef ration at the low corn price. 
For the small Livestock farm, this was but a continuation of the prac
tice used at the medium corn price. On the smaller Livestock farms, 
irrespective of the corn price, profits were maximized by using all avail
able credit. 

Regardless of corn prices, on the large Cash Grain farm, income was 
highest by: feeding corn silage in the beef ration, producing both pork 
and beef, investing in additional hog farrowing and feeding facilities, in
vesting in silo space, using all available credit, and not buying corn. 
Capital on this farm was limited relative to other resources, including 
the size of the corn allotment. So at the medium corn price some corn 
was sold on this farm, at the high corn price even more was sold, while 
at the low corn price corn was neither sold nor bought. In fact, at this low 
corn price, profits were highest by using some of the corn acreage allot
ment to increase soybean acreage. This shift in land use as the corn price 
decreased from the medium to the low level was the principal effect on 
farm organization from varying the corn price. 

On the medium Cash Grain farm, the major effect of a varying corn 
price was that 55 head of beef were added as the price of corn changed 
from medium to low levels. At the other corn prices, beef was virtually 
nonexistent in optimal plans. Thus, if expectations are for medium to 
low corn prices for the long run, medium Cash Grain farmers should 
evaluate feeding out beef in combination with hogs rather than concen
trating exclusively on hogs in livestock production. 

Varying the corn price had no significant effect on the organization 
of the small Cash Grain farm. A minor effect was an increase in third 
quarter farrowings with a decrease from medium to low in the corn price. 
As mentioned earlier, third quarter farrowings were disadvantaged most 
from seasonal price differentials. But with a decrease in corn price, far
rowings in the third quarter competed more favorably for resources. 

The large General farm, like the large Cash Grain farm, was limited 
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on capital relative to other resources, including its corn allotment. It dif
fered because September-October labor was a limiting resource; there
fore, wheat at the 15-acre limit replaced the equivalent in soybean acre
age in the optimal plans. Regardless of corn prices., profits were max
imized on the large General farm by: staying essentially with the same 
cropping program, feeding hogs and cattle, operating a small dairy, add
ing to existing hog farrowing and feeding facilities, and using all avail
able credit. 

In the optimal plan with medium corn prices, some corn was sold and 
some beef housing and feeding facilities were added. At the high corn 
price, considerably more corn was sold for cash and no beef housing nor 
beef feeding facilities were added, but beef was produced up to the limits 
of existing facilities. Moreover, third quarter farrowings were eliminated. 
So if longrun expectations are for high corn prices, expansion in beef 
beyond existing facilities should be weighed carefully. 

As on the large Cash Grain farm at the low corn price, corn was 
neither sold nor bought, the existing corn allotment was not quite used 
up, and livestock numbers remained at the same level as at the medium 
price. This suggests that the available capital was. all used before the 
entire corn allotment was exhausted. In short, the main effect of varying 
corn prices on the large General farm was the absence of investment in 
additional beef facilities at the high corn price, along with a sharp decline 
in the size of the beef feeding enterprise. 

Varying the corn price had no real impact on the optimal organiza
tion of the medium and small General farms. Slight changes occurred 
in the number of sow farrowings but this was about all. The same can 
be said for the large Dairy farm; only minor change occurred at the low 
corn price when profits were maximized by the addition of third quarter 
farrowings. At the other corn prices, the optimal plans included only 
first, second, and fourth quarter farrowings. But regardless of corn 
prices, the large Dairy farm was optimally organized with hogs as the 
major enterprise and with dairying as a minor enterprise. 

At the medium corn price, the medium and small Dairy farms also 
were optimally organized with hogs as the major enterprise, dairying as 
a minor enterprise, and sows farrowed in all but the third quarter. At 
the high corn price the optimal plan on these farms was no different. 
But at the low corn price, optimal plans also included third quarter far
rowings and addition of a beef feeding enterpris.e; 69 calves were fed out 
on the medium Dairy and 15 yearlings on the small Dairy farms. There
fore, if longrun expectations are for the low corn price, these farmers 
need to weigh beef feeding as an alternative to dairy as the minor live
stock enterprise. But hogs should remain as the major enterprise regard
less of corn prices. 

Effects of Varying Beef Prices on Farm Adjustment 
As with varying corn prices, effects of varying beef prices were meas

ured by using the profit-maximizing plans with prices projected at 
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medium levels as the base for comparison. This means that the profit
maximizing plans with beef selling for $15.70 cwt. (the low beef price) 
or for $24 (the high beef price) were compared with the profit-maximiz
ing plan with beef selling for $19.90-the medium projected price for 
beef. All prices other than beef prices were held constant at the medium 
level. 

The effect of lowering the beef price from $19.90 to $15.70 was to 
eliminate beef from the profit-maximizing plans, except on the large 
General and medium Livestock farms where small beef enterprises were 
retained. Since beef was not part of the optimal plans on dairy farms 
when at $19.90, a price decrease had no effect on the organization of 
these farms. But for all other farms, a lowering of the beef price to 
$15.70 removed, for all practical purposes, beef from the profit-maximiz
ing plans. In some instances, where resources were available, the num
ber of sow farrowings increased with a lowering of the beef price. Other
wise, number of sow farrowings remained the same. 

Typically, less corn was bought as the beef enterprise was eliminated 
or decreased. Hence, operating costs were reduced along with gross in
come to leave income net of cash costs somewhat lower with the low 
beef price than with the medium. Actually, a farmer who would organize 
his operation with the profit-maximizing plan given the medium price 
projections would incur but a small dollar loss with the low beef price. 
The income given up by staying with this plan even with low beef prices 
would be relatively small when compared with the income forthcoming 
from the plan that is optimal given the low beef price. 

When the price of beef was increased from $19.90 per cwt. to $24, beef 
and pork production were both included in the optimal plan. But num
ber of cattle fed out increased sharply while number of sow farrowings 
decreased considerably. On nearly all representative farms, sows could 
be farrowed in the existing (1960) facilities; only a few farms expanded 
hog feeding facilities. But profits were maximized by expanding beef 
housing and beef feeding facilities beyond those in existence in 1960. 
Beef was expanded up to the limits of existing hay (1960 acreage plus 
that needed to fulfill the soil-conserving base under the feed grain pro
gram). But investment in new hay seeding to expand beef didn't pay. 
However, existing hay was made to go further by feeding silage in the 
ration and by feeding yearlings instead of calves. 

Incomes net of cash expenses from optimal plans for the high beef 
price usually ran about $2,000 above the optimal plans based on all 
prices at the medium level. Thus, if a farmer's longrun expectations are 
for beef prices of $24 and hog prices of $14, he would organize to feed 
many more cattle (from 130 head to over 400, depending on current type 
and size of farm) . And he would farrow considerably fewer sows than 
if he planned and organized his farm for maximum profits with $19.90 
for beef and $14 for hogs. Moreover, if he organized his farm for highest 
profits given the $19.90 beef price and $14 hog price and stayed with that 
plan even if beef prices were at $24, he would give up fr0m $700 to $2,700 
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annually (depending on his existing farm situation). But possibly he 
could avoid some of this sacrifice by building some flexibility into his 
plan. When beef prices increased he could then expand his beef opera
tions and cut back on number of sows farrowed, either by reducing the 
number of sows in each farrowing or the number of farrowings. If the 
latter, the farrowing that is disadvantaged most from seasonal price 
differentials should probably be eliminated. 

Effect of Varying Hog Prices on Farm Adjustments 
In this section of the study, all prices were held constant except hog 

prices. The effect of varying hog prices on farm organization and income 
was measured by considering hog prices at $11, $14, and $17 per cwt. 
Again the base for comparison was the optimal farm plan for prices 
projected at the medium level, which for hogs was $14. 

Irrespective of hog prices, all farms were organized most profitably 
with some combination of hogs and beef, except for the Dairy farms 
which fed no cattle at high hog prices and the medium Cash Grain 
and medium Dairy farms which farrowed no sows at the low hog price. 
However, at the low hog price, the number of sow farrowings dropped 
to relatively low levels- 10 to 15 sows on most farms. But on the Live
stock farms the drop was somewhat less severe. 

On the other hand, when the price of hogs was increased from $14 to 
$17, cattle fed out usually decreased rather substantially in numbers 
while sow farrowings increased, but not on all farms. At the medium hog 
prices, available capital was already exhausted on some farms; increas
ing the hog price had no effect on sow farrowings on these farms. On 
farms where sow farrowings did increase, the increase was moderate be
cause of capital restrictions. 

The variation in hog prices produced more income variation than did 
the variation in beef prices. With varying beef prices, changes in produc
tion and income from hogs and beef tended to offset each other, leaving 
income to the farm relatively stable. But this was not the case with 
varying hog prices, probably because of the large decline in number of 
sow farrowings when the hog price decreased from $14 to $11. This large 
decrease in number of sow farrowings and, hence, in income from hogs 
was not offset by a sufficiently large increase in beef production to keep 
income stable. So incomes from optimally planned farms were reduced 
about $1,700 to $4,600-depending on the particular farm situation. How
ever, the large income variation stemmed also partly from raising the 
price of hogs from $14 to $17. The price effect apparently was more im
portant here than the production effect because, as mentioned, sow far
rowings increased only moderately because of capital limitations. 

If a farmer expects the medium prices (meaning $14 for hogs) and he 
organizes his farm accordingly, he would not suffer much loss in income 
if he stayed with this plan with higher hog prices. However, if he stayed 
with this plan at the low hog price, his income would fall about $1,000 
to $5,500 (depending on his particular situation) when compared with 
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what he could receive by reorganizing his farm for maximum profits un
der the low hog price (this would mean major emphasis on cattle feed
ing) . Thus, from a management standpoint the crucial fact evolving 
from varying hog prices is how to adjust the farm plan or organization 
to low hog prices. Flexibility appears to be the answer but is not always 
easily accomplished. However, some adjustments can usually be made 
in the operating levels of the hog and beef enterprises. 

The Effect of Land Purchase on Farm Organization and 
Incomes 

In the foregoing analysis, farm adjustments were viewed in the frame
work of how labor and capital could be used most profitably on existing 
acreages of representative farms. Some farmers do not have the opportu
nity of purchasing additional land and, therefore, must be concerned 
with income-improving adjustments on existing acreages. But, other 
farmers do have the choice of reorganizing their farms through purchase 
of additional land or through adding more capital to existing acreage. 
This section provides some background information for making these 
choices by comparing profit-maximizing plans and incomes for rep
resentative farms, given their existing acreages, with the optimal plans 
and incomes for these farms given the choices of not buying or buying 
additional land, according to the terms outlined earlier. 

Tables 16-19 are a summary comparison of the profit-maximizing 
plans (given the medium price projections) for the representative farms 
without and with land purchase as an alternative. 

These tables provide the main detailed comparisons; the following dis
cussion focuses on more general comparisons. The large Livestock farm 
is the center of discussion. How the optimal farm plan with land pur
chase as an alternative essentially differs from the optimal plan without 
land purchase is outlined. As these point differences are noted, other 
representative farms are brought into the discussion. 

Profits were maximized for the large Livestock farm by buying 134 
additional acres of land-114 acres under contract for deed and ~0 acres 
under mortgage contract. This farm, being the best supplied with capi
tal, was the only farm where land was bought under mortgage contract. 
Because of capital limitations, all other farmers who bought land pur
chased it under contract for deed since the downpayment required was 
considerably less than under mortgage contract. This advantage more 
than offset the higher annual cost of servicing the contract for deed than 
that for servicing the mortgage contract. 

Except for the large Cash Grain and large General farms, profits were 
maximized on all representative farms by buying additional land. It will 
be remembered that without land purchase as an alternative, 
profits were maximized on these two farms by the sale of some corn, 
while on all other farms corn was bought to augment the home-raised 
supply. Therefore, one main reason for buying land apparently was to 
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Table 16. Profit-maximizing plans for Livestock farms without and with land purchase as an alternative 

Unit Without With 

Enterprise large Medium SmaJI Large Medium Small 

Corn ................... Acres 170 86 61 226 123 96 
Soybeans ............... Acres 126 75 48 154 91 76 
Wheat . . . . . . . . . . . . . . . . . . Acres 0 0 0 15 15 0 
Diverted ................ Acres 13 8 8 18 13 13 
Alfalfa-brome . . . . . . . . . . . . Acres 30 16 11 39 23 17 
Total cropland . . . . . . . . . . . Acres 339 185 128 452 265 202 
Permanent pasture . . . . . . . . Acres 34 21 7 55 36 21 
Fed cattle sold . . . . . . . . . . . No. 59 32 34 122 83 67 
Sows farrowed . . . . . . . . . . . No. 185 105 79 143 69 54 
Milk cows . . . . . . . . . . . . . . . No. 0 0 0 0 0 0 

Resources used 
Hog farrowing . . . . . . . . . . . Sows 78 31 21 81 27 15 

" Hog finishing Head 1,049 492 342 1,026 428 214 w ............ 
00 Beef housing . . . . . . . . . . . . . Animal unit 38 21 22 79 54 44 '-' 

Beef feeding ............. Head 59 32 34 122 83 67 
Dairy housing . . . . . . . . . . . . Cows 0 0 0 0 0 0 
Silo .................... Tons 0 0 54 0 0 0 
Cash account ............ Dollars 36,020 8,640 7,530 36,020 8,640 7,530 
Credit .................. Dollars 45,640 32,170 27,790 85,040 55,950 48,970 
January-March labor ...... Hours 856 483 380 835 462 358 
April-May labor .......... Hours 764 482 371 764 541 422 
June-July labor .......... Hours 649 419 326 734 564 130 
August labor . . . . . . . . . . . . . Hours 268 181 154 275 215 183 
September-October labor . . Hours 704 485 368 704 496 358 
November~December labor . Hours 585 371 219 585 384 311 
Corn bought . . . . . . . . . . . . . Cwt. 3,695 2,617 2,535 0 0 0 
Land bought . . . . . . . . . . . . . Acres 0 0 0 134 94 89 

Income Dollars 31,310 17,150 12,340 33,290 18,750 13,900 
Corn sold Cwt. 0 0 0 0 0 0 
Credit not used Dollars 6,580 0 0 0 0 0 
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Unit Without With 

Enterprise large Medium Small large Medium Small 

Corn ................... Acres 156 67 35 .. 87 51 
Soybeans . . . . . . . . . . . . . . . . Acres 164 94 63 .. 121 91 
Wheat . . . . . . . . . . . . . . . . . . Acres 0 0 0 .. 0 0 
Diverted ................ Acres 40 12 10 .. 15 14 
Alfalfa-brome ............ Acres 16 8 6 .. 10 9 
Total cropland ........... Acres 376 181 114 .. 233 165 
Permanent pasture . . . . . . . . Acres 33 12 1 .. 20 9 
Fed cattle sold .......... No. 62 2 10 .. 106 35 
Sows farrowed . . . . . . . . . . . No. 95 59 47 .. 24 28 
Milk cows ............ : . . No. 0 0 0 .. 0 0 

Resources used 
Hog farrowing ........... Sows 24 21 14 .. 6 7 

,...., Hog finishing ............. Head 381 294 224 .. 91 114 
"'' \D Beef housing . . . . . . . . . . . . Animal unit 26 1 7 38 23 LJ .. 

Beef feeding ....... ~ .... Head 40 2 10 . . 58 35 
Dairy housing ............ Cows 0 0 0 . . 0 0 
Silo . . . . . . . . . . . . . . . . . . . . Tons 35 3 0 .. 77 0 
Cash account ............ Dollars 8,260 3,700 2,870 . . 3,700 2,870 
Credit . . . . . . . . . . . . . . . . . . Dollars 35,300 16,060 15,710 .. 32,060 26,420 
January-March labor ...... Hours 467 246 204 .. 278 189 
April-May labor . . . . . . . . . . Hours 531 282 217 .. 318 247 
June-July labor ........... Hours 408 190 178 .. 283 248 
August labor . . . . . . . . . . . . Hours 189 64 70 .. 116 98 
September-October labor .. Hours 653 362 274 .. 520 342 
November-December labor . Hours 432 209 159 .. 266 173 
Corn bought . . . . . . . . . . . . . Cwt. 0 30 1,233 .. 0 0 
Land bought . . . . . . . . . . . . . Acres 0 0 0 0 60 59 

Income Dollars 26,100 13,090 8,830 .. 13,440 9,550 
Corn sold Cwt. 782 0 0 .. 0 0 
Credit not used Dollars 0 0 0 .. 0 0 



'i!'cd:llle 18. Prafit~maximizing plans far Genemi farms without and with land purc:hase as an alter111cdive 

Unit Without With 
----------~--~-

Entell'prise large Medium Small Medium Small 

Corn ••••• "0 ••• 0 ••••• '' Acres 118 62 58 78 71 
Soybeans 0 • 0 •••• 0 0 •• 0 • • • Acres 104 99 56 123 69 
Wheat 0 • 0 ••• 0 • 0 • 0 •• 0 0 •• 0 Acres 15 0 0 2 0 
Diverted •••••• ", •• 0 •• ' •• Acres 0!4 6 7 • 0 7 9 
Alfalfa-brome • 0 •••••••• 0 0 Acres 22 '16 9 20 n 
Total cropland . . . . . . . . . . . Acres 273 183 130 .. 230 160 
Permanent pasture .. , 0 • • • • Acres 43 l5 6 26 11 
Fed cattle sold ... 0 •••• . ' No. 57 9 3 26 3 
Sows farrowed ........... No. 69 74 68 .. 54 60 
Milk cows ...... 0 ••• 0 •••• No. 7 6 3 8 4 

Resources used 
Hog farrowing ... 0 • 0 • • • • • Sows 

. ., 22 l9 15 15 I r .. 
" Hog Head 276 352 298 240 240 ..... •••• 0 0 •••••• , . 
D Beef housing •• o ••••••• 0 • Animal unit 37 6 2 17 2 '-' 

Beef feeding ............. Head 57 9 3 26 3 
Cows '7 6 ... 8 4 ••••••••• 0 •• ' "" Silo •••• 0 0 0. 0 ••• 0" ••• '.' Tons 49 13 i 0 0 

Cash account ... , 0 • o •• o • o Dollars 8,750 5,290 5,580 5,290 5,580 
Credit • • 0 ' •••• ~ • • 0 0 ••••• Dollars 34,730 24,310 19,940 34,540 21,780 
January-March labor ...... Hours 6'"' P,"..Ji 528 356 544 381 

labor ..... ••• 0 Hours 613 470 321 512 344 
June-July labor ........... Hours 584 392 255 470 282 
August labor ............. Hours 265 169 121 199 139 
September~October labor .. Hours 677 554 390 .. 631 466 
November-December labor . Hours 498 393 277 428 316 
Corn bought .... 0 ••••••• 0 Cwt. 0 1,615 i,.l32 0 0 
land 0 •••• 0 ••••••• Acres 0 0 0 0 58 36 

h~c@me Dollars 21 '1 0 15,130 11,530 5,770 12,000 
Corn sold Cwt. 124 0 0 0 0 
Credit nat used Dollars 0 0 (l 0 0 



Unit Without With 

~nterprise large Medium Small large Medium Small 

Corn ••••••••••••• 0 ••••• Acres 115 76 56 159 98 73 
!Soybeans •••••• 0. 0. 0 •••• Acres 144 67 45 184 86 59 
Wheat ..... 0 0 • 0 • • • • • • • • • Acres 0 0 0 15 0 0 
Diverted • o • o o o 9 no o o o o • o o Acres 16 13 0 22 17 0 
Alfalfa-brome . . . . . . . . . . . . Acres 41 32 14 57 42 19 
Total cropland .... 0 ••••• 0 Acres 316 188 115 437 243 151 
Permanent pasture . . . . . . . . Acres 19 15 25 43 24 35 
Fed cattle sold . 0 ••••••••• No. 0 0 0 0 97 15 
Sows farrowed . . . . . . . . . . . No. 221 82 55 130 34 44 
Milk cows .... 0 0 ••••••••• No. 11 12 11 22 10 14 

ResoYrces used 
Hog farrowing ... 0 •• 0 • • • • Sows 58 30 23 44 12 n 

J< Hog finishing ••• o •••••••• Head 928 417 362 696 139 '180 
-" 
~ Beef housing ...... o • • • • • • Animal unit 0 0 0 0 63 lO LJ 

Beef feeding . . . . . . . . . . . . . Head 0 0 0 0 97 15 
Dairy housing ......... o • • Cows n 12 n 22 10 14 
Silo •• 0 ••••••••••••• 0 ••• Tons 0 0 75 0 0 97 
Cash account ............ Dollars 18,200 10,390 5,230 18,200 10,390 5,230 
Credit • • • • • ••••••••••• 0 ~ Dollars 56,080 20,900 22,010 75,530 39,890 27,840 
January-March labor ... 0 0 • Hours 936 610 547 969 623 588 
April-May labor . . . . . . . . . . Hours 839 519 409 893 627 478 
June~July labor .......... 0 Hours 684 463 326 805 750 430 
August labor ............ 0 Hours 256 183 128 308 308 197 
September-October labor .. Hours 777 523 404 941 546 541 

November-December labor .. Hours 650 451 385 733 492 452 
Corn bought ...... 0 •••••• Cwt. 4,624 1,209 893 0 0 0 
land bough! 0 • • • • • • • • • • • • Acres 0 0 0 145 64 46 

lru:ome Dollars 26,920 16,420 11,370 28,190 17,190 12,480 
Co!"n sold Cwt. 0 0 0 0 0 0 
Cl"edit not used Dollars 0 0 0 0 0 0 



obtain corn for feeding at a cost lower than the purchase market price. 
With prices projected at the medium profits were not maximized 
on any farm by buying the m_aximum acreage of land (160 per
mitted. The largest acreages purchased were for the large Livestock 

and the large Dairy acres) farms. These two farms 
were also the ones best supplied with 

In terms of earning power of land, it might be assumed 
that the small farmers would have bought the most land because the 

showed the earning power on additional cropland to be highest 
for small farms. But capital is also required to purchase land and the 
small farms were short on this l'esource. So of land 
purchased is not only a function of power of additional land but 
also of available. 

On the Livestock purchased land provided 56 acres 
more of corn, 9 acres more of 5 more diverted acres, ~1 acres more 
of permanent pasture, 15 acres more of wheat, and 28 acres more of soy
beans than in the optimal plan without land purchase. The additional 
corn acres represented the maximum limit allowed the corn aUot
ment.7 On all farms where land was corn was produced on the 
purchased land up to the allotment limit. 

The additional acreage on the large I.ivestock and on the 
other farms where land was purchased, represented the amount required 
to meet the total soil-conserving base. The additional diverted acres on 
the farms where land was of course, the amount 
required feed grain progmm The permanent 
pasture was part of the because the ratio of permanent pasture 
to cropland on purchased land was assumed to be no different than on 
the existing acreage of each farm. 

In the optimal without choice Oil land purchase the large Live-
stock farm had no wheaL But where land purchase was an alternative, 
wheat entered the profit-maximizing plan to a level of 15 acres- the 
maximum permitted by wheat program restrictions. entered the 
optimal plan because with the purchase of land September-October labor 
became more restrictive; unlike soybeans, does not draw on labor 
in this period. If September-October labor had been 
would have occupied the wheat acreage as soybeans are more profitable. 
However, wheat could capture some otherwise idle resources and 
add to farm profits, Whether wheat entered the optimal plan on other 
farms where land was purchas.ed depended on the supply of September
October labor. The additional soybeans on the large Livestock farm re
flected the balance of acres remaining, which was also the case on other 
farms where land was purchased. 

The optimal plan for the Livestock farm where land purchase 
was an option called for considerably greater expansion of both beef 
housing and feeding facilities than was called for in the plan 

7 The ratio of corn aliotment to cropland on purchased land was assumed to be the same 
as on existing acreage. 
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without the land purchase alternative. However, expansion in hog far
rowing and feeding facilities was somewhat less. All beef were fed with 
high mechanization facilities; this was the only farm on which mechan
ized beef feeding occurred. It will be recalled that this farm was well 
supplied with capital relative to labor; hence, it was most profitable to 
invest in these labor-saving facilities on this farm. 

In optimal plans where land purchased was an option, expansion in 
hog farrowing and feeding facilities was less on all representative farms 
than in optimal plans without land purchase. In fact, on some farms (the 
small Livestock, the medium Cash Grain, and the small Dairy) hog far
rowing facilities were not expanded at all beyond the existing (1960) lev
els. However, the facilities were used up to these levels. This change in 
the investment in hog facilities along with a decrease in number 
of sow farrowings, either in all or some quarters, indicates less emphasis 
on hog production in the optimal plans with land purchase as an alter
native than in the profit-maximizing plans where adjustments were re
stricted to existing acreage. 

On the other hand, in the optimal plans with land purchase as an 
option, existing beef housing and feeding facilities were either used up 
to the limit or were expanded beyond these levels.8 In profit-maximizing 
plans where land purchase was not a choice, beef housing and feeding 
facilities were never used up to the levels available in the current or
ganizations except on the small General farm which had an insignificant 
amount of such facilities. The relatively large increase in the number of 
cattle fed out (except on the large Dairy and small General farms), 
together with full use of current beef facilities or expansion of these 
facilities, reflects considerably greater emphasis on cattle feeding in the 
optimal plans where land purchase was a choice than where land pur
chase was not a choice. 

Thus, in the optimal plans where land purchase was an option and on 
farms where land was purchased, the purchase of land was strongly 
competitive with hogs for resources. Such purchase actually drew some 
capital and labor resources away from hogs so that the level of hog pro
duction was significantly lower in the profit-maximizing plans where 
land purchase was a choice than where it was not. 

As expected, labor was a more limiting factor in optimal plans with 
land purchase than in optimal plans without land purchase. Labor be
came limiting in some periods on more farms and in more periods on 
some farms. The two periods where labor usually became restrictive 
were April-May and September-October. 

In the optimal plan on the large Livestock farm without the land pur
chase alternative, the home-raised feed supply was augmented with the 
purchase of 3,695 cwt. or 6,598 bushels of corn. In the optimal plan with 
land purchase as a choice, no corn was bought directly in the market nor 

8 On the large Dairy farm, an exception, no investment was made in beef honsing and feed
ing facilities in either optimal plan with or without land purchase as an option. Dairying had a 
stronger competitive position on this farm than on any other, perhaps because labor effi
ciency was assumed to be higher in dairying on this farm than on any other. 
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was any sold. On all representative farms where profits were increased 
by land purchase this same change in regard to corn took place. There
fore, except for the large Cash Grain and large General farms, farm 
profits were higher by buying Iand to raise the needed corn for feed 
than by not land and supplementing with purchased corn. In 
other reason for land was to corn cheaper 
than direct market 

On the the optimal plan without land purchase 
as an was financed with $45,640 of credit About $6,500 
additional chattel credit was available on this farm but was not used up 
because of labor restrictions. In the profit-maximizing for this farm 
with land purchase as an alternative, credit capital use jumped to 
040- all that was available the restrictions imposed.9 with 
land purchase, total credit use on this farm increased 
same time with some additional 
penses interest and annual land 

to $-83,'Z90- an increase of $1,980. 

net of cash ex, 
increased from 

Even nwre credit could have been used profitably on this farm be
cause the earning power of additional capital Wfi:S above the cost of 
obtaining it. The same was observed from the analysis fo:r other repre
sentative farms for which profits were increased by of addi-
tional land. Even though profits for all farms, except two, 
were higher in the optimal with land as an alterna.tive 
than without a farm manager must consider factors other than higher 

when whether to additional land to his 
income. A major factor to consider is the extension in use of credit 
tal which lowers the Le., narrmvs the ratio of assets to 
liabilities and increases the risk of financial if decline. 

Table 20 summ.arizes the inc:teases in credit use and mcomes 
net of cash expenses, including :interest and annual payments on land 
acquisition, for all representative farms if the optimal plans with land 
purchase as an option were rather than the optimal plans 
without this alternative. The latte1· of course, reflect a 
large increli~se in credit use as compared with the amounts used 
in current or existing farm orga,nizations. 

In summary, with prices p1·ojected at the medium level, purchase of 
hmd was a alternative all representative farms. 
Incomes were for the with land purchase as an 
alternative than for the optirnal without this alternative. The op-
timai plans based on of land required more credit than 
the plans based on adjustments within existing acre-
ages. This increase credit use lowered the equity and made 
farms more vulnerable to from possible price declines, On the 
other hand, if land was and solvency additional 
assets accrued as the land was 

• This Increase was possible (as well as p:rolltable) because land purchase created addi, 
tiona! credit capital. 
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Table 20. Increases in credit capital use and in incomes net of cash 
expenses, including interest and annual payments on land acquisi
tions, associated with adopting the optimal plans where land pur
chase was an alternative rather than the optimal plans without 

this alternative 

Increase 
Farm description in credit capital Increase in income 

____ dollars. ___ _ 

large livestock ..................... . 
Medium livestock ................... . 
Sma II livestock ...................... . 
large Cash Grain ................... . 
Medium Cash Grain ................. . 
Small Cash Grain .................... . 
large General ...................... . 
Medium General .................... . 
Small General ...................... . 
large Dairy ........................ . 
Medium Dairy ...................... . 
Small Dairy ........................ . 

39,400 
23,780 
21,180 

0 
16,000 
10,710 

0 
10,230 

1,840 
19,450 
18,990 
5,830 

1,980 
1,600 
1,560 

0 
350 
720 

0 
640 
470 

1,270 
770 

1,110 

The amount of land purchased appeared to be a function of the rela
tive profitability of adding more acres and the amount of capital avail
able. A primary reason for buying additional land was to obtain corn 
for feed at a lower cost than that of direct market purchase. Land 
purchase was most competitive with hogs for resources; it outcompeted 
hogs for some resources. Therefore, land purchase as an adjustment was 
associated with the further adjustment of less emphasis on hogs and 
more on beef than when resources were used optimally on farms given 
their current acreages. 

Some Adjustment Guides 

Some general guidelines for farm reorganization are suggested by the 
results obtained in this study. Farmers in south-central Minnesota 
might consider the following points in planning their future operations: 

• Larger farms provide an opportunity for greater incomes, particularly 
if larger acreages are combined with a larger supply of capital. Incomes 
on larger farms average more than twice those on smaller farms, whether 
in existing or optimal organizations. 

• The present combination of enterprises should not rule out consid
eration of alternative farm plans if future price projections appear to 
favor a change in the enterprise combination. Each farm operator must 
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consider his individual situation with respect to land, labor, and capital 
available and his own evaluation of future price prospects. 

• Unless a grade A market is available, dairying apparently is not a 
particularly promising alternative except when beef and hog prices are 
at or near the low levels considered here. 

• Type of farm had but minor effect on the adjustment of current 
farm organizations to profit-maximizing plans. The minor effect was 
that dairying was able to compete with hogs and/or beef on the General 
and Dairy farms since they already had dairy facilities and since labor 
efficiency in dairying was assumed relatively high. The usual adjust
ments were: large increases in hog production; sharp decreases or elimi
nation of dairying, corn, and wheat sales; substantial increases in corn 
purchased for feed; and increases from one or two to four farrowings 
per year. Changes in beef production were mixed.10 The adjustment proc
ess, however, had a significant influence on type of farm since all farms 
that were not Livestock farms were adjusted to Livestock farms. 

• Size of farm had but little effect on the kind of adjustment re
quired to change from current to optimal organizations. The cropping 
programs in the optimal organizations were essentially the same irrespec
tive of size of farm. All farms, regardless of size, emphasized hogs in the 
livestock program. But except for the large Dairy farm, the large farms 
had a somewhat higher percentage of their incomes from beef. 

However, size of farm greatly influenced the extent of adjustment 
since large farms had more resources than small farms. The extent of 
investment in additional livestock facilities and the extent of credit 
capital use increased with size of farm as did farm incomes. 

• The main effect of varying corn prices concerned business volume. 
Livestock volume tended to increase with low corn prices and decrease 
with high corn prices. Varying corn prices also influenced the relative 
emphasis of number of cattle fed to sows farrowed and the seasonal dis-

10 The result of changing the feed requirements in table 5 to those below, leaving feed 
requirements for hogs and other livestock unchanged, was that the profit-maximizing plans 
at the medium projected prices placed major emphasis on cattle feeding, especially yearling 
steers, with hog production for the most continued at or near current (1960) levels. This 
result reflects the importance of efficiency in feed conversion in alternative livestock actually 
attained by farmers on the relative emphasis they might place on various feeder livestock 
enterprises. Actually, feed conversion rates and prices, as shown in the analysis, are both 
extremely important In determining the farm organization that maximizes profits. 

Calves Calves full fed 
drylot on pasture Yearlings 

Without With Without With Without With 
silage silage silage silage silage silage 

cwt. 

Protein feed ............. 3.72 3.72 1.24 1.24 1.57 1.57 
Corn equivalent .......... 35.00 30.97 30.35 26.92 21.50 19.49 
Hay equivalent .......... 18.80 13.40 12.84 8.25 4.22 1.52 
Corn silage ............. 36.00 30.60 18.00 
Pastures (hay equivalent) ... 22.00 22.00 
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tribution of farrowings. Moreover, at low corn prices, beef feeding was 
included in the farm organization on the medium Cash Grain and on 
the medium and small Dairy farms. 

• In organizing farms for maximum profit, managers must consider 
how to adjust to high beef prices. Low beef prices essentially suggest 
elimination of the beef enterprise if profits are to be at their highest. 
But at low beef prices, the loss in income from staying with the plan 
which is optimal at the medium projected prices is relatively small. High 
beef prices call for expansion in beef feeding and a decrease in pork 
production in order to maximize profits. 

Staying with the farm plan which is optimal at the medium projected 
prices when beef prices are high results in considerable sacrifices in in
come. To prevent this farmers may want some flexibility in their facili
ties so that changes can be made in the relative emphasis of beef and 
hogs. 

• Varying hog prices result in much more income variation than do 
varying beef prices. The main concern for farm managers in maximizing 
profits is how to adjust to low hog prices without sacrificing large 
amounts of income. Low hog prices call for sharp decreases in hogs and 
sizable expansions in beef if profits are to be maximized. Not making 
these adjustments, staying with the profit-maximizing plans. at the me
dium projected prices, means relatively large losses in income. Again 
some flexibility in livestock facilities may be a worthwhile consideration in 
farm planning. 

• Purchase of additional land appears to be an income-improving ad
justment for nearly all farms. But credit capital requirements for pur
chasing additional land and for making other changes that maximize 
income are high. Reduction in equity increases the risk of becoming 
insolvent if prices decline. Managers should consider this factor. 

Purchase of land as an income-improving adjustment appears in part 
to grow out of the opportunity to obtain corn for feed at a lower cost 
than the direct market purchase price. Purchase of land also appears to 
be competitive mainly with hogs for resources. Hence, it is usually as
sociated with decreases in hog production and increases in beef produc
tion. 

Some further generalizations appear justified on the basis of this study. 
Corn and soybeans deserve the high regard in which they are held by 
farmers in south-central Minnesota. For any price relationship that is 
likely to exist over the next 5 to 10 years, corn will probably remain the 
highest return crop. To the extent that government farm programs make 
it necessary or desirable to limit the corn acreage on individual farms, 
other crops must be considered. Soybeans are usually the most profitable 
alternative. 

Special considerations, such as soil conditions or distribution of labor 
requirements, also may cause wheat to become a profitable alternative. 
In some instances farmers may be able to grow specialty crops such as 
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sugar beets, potatoes, peas, and sweet corn. But these alternatives are 
not usually available to all so they were not included in this area analy
sis. The desirability of including any of them in the cropping program 
must be determined for each individual farm situation. 

This analysis using representative farms includes an acre limit on 
corn. The results emphasize that corn should be included at the maxi
mum level permitted. On most farms and in most price situations con
sidered, farm income can be maximized by devoting the bulk of the re
maining cropland to soybeans. Wheat does not yield as high a return 
per acre. However, since the labor requirements for wheat are distributed 
differently than for corn and soybeans, the larger farms especially might 
profitably include wheat in their cropping program. This analysis sug
gests that corn silage can, particularly with the high beef price, be used 
profitably to extend the farm supply of alfalfa-brome. 

The livestock enterprise combinations that maximize profits varied 
considerably over the range of hog and beef prices considered. For the 
price levels considered, however, all farms will find it profitable to have 
beef and/or hogs as the principal livestock enterprise (s). 

If all farms in the 11-county area change their farm organizations 
as the analysis of the representative farms at the medium price projec
tions suggests, the aggregate output of soybeans and pork from the area 
would be expanded greatly, while total output from dairy would decrease. 
The area would become a corn-deficit area. 

But changes of this magnitude are unlikely for a number of reasons: 

• This analysis gives but little consideration to the risk or uncertain
ties of production, price, technology, and institutions such as govern
ment programs. Facing these risks or uncertainties, farmers will use a 
portion of their resources to set up precautions or protection against un
favorable outcomes. They will use fewer resources than are available or 
profitable, particularly credit, because of the fear of overextending 
themselves into financial difficulties. 

• Above-average management, which is assumed in this study, is un
likely to exist on all farms in the area over the planning period. 

• Morever, if soybean and pork production were to expand within the 
whole Corn Belt as the analysis suggests for this 11-county area (a 
small portion of the Corn Belt), prices for these products probably would 
be lower than those projected and increases of this magnitude would 
no longer be profitable. 

Therefore, the full extent or magnitude of adjustment indicated by 
this study is unlikely to occur within this decade. But the direction 
of adjustment in resource use suggested by this analysis merits serious 
consideration by farmers in this study area. 
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