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INTRODUCTION 

Low income levels induce many farm operators to make adjustments that 
are intended to produce increased income levels. These include buying land, in
creasing or changing livestock enterprises, or improving and changing cropping 
patterns and procedures. From the individual farmer's viewpoint these types of 
adjustments provide the only way he, acting alone, can increase his net income. 
Higher prices for the products he sells or lower costs for those he buys would 
accomplish the objective, too. However, those factors are not under the indi
vidual's control since most prices and costs are determined by market conditions, 
industrial policies, or governmental programs. 

Adjustment procedures, when output increasing, do affect prices if a sufficient 
number of farmers adopt them. Increased output unmatched by corresponding 
demand increases results in lower prices and consequently may lessen net farm 
income. In order to measure some of the effects of adjustment by commercial 
farmers toward optimal organizations on the supply of beef cattle and hogs, a 
supply response study is being conducted in the North Central Region. In this 
study optimal response to various price levels of corn, hogs, and beef cattle for 
typical farm situations are determined by linear programming. The individual farm 
responses are then aggregated to provide regional response estimates. Both the 
adjustment and response data are useful for farmers and policy makers in their 
attempts to make decisions and to help solve some of the problems involved. 
This bulletin reports on the production adjustments for typical farms in North
west Missouri with profit maximizing as a goal. The results for the Northeast 
and North Central regions have been reported previously in Research Bulletins 
872 and 886. These results are a part of the Missouri Agricultural Experiment 
Station's contribution to the regional project. 

AREA OF STUDY 

The northern one-half of Missouri was included in the regional project which 
encompasses the major portion of the corn belt. That area of Missouri was sub
divided to obtain more homogeneous areas for analysis. Economic area classifica-
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tions were used to make the subdivisions. Counties along the Missouri River in 
Northwest Missouri and over to the middle of the state from where the river 
turns eastward at Kansas City are in Missouri Economic Area 1 (see Figure 1) . 
In addition to the eleven counties in that area Clay County, which is part of the 
Kansas City metropolitan region, was included as part of the study area. 

Missouri Economic Area One has some of the best farmland in Missouri. 
It consists of three bands or strips running approximately parallel to the Mis
souri River. The first band is the river valley itself, consisting of deep, fertile, 
alluvial bottom land which is very productive with a high proportion of the land 
used for grain production (although it is subject to innundation). Next to the 
river valley is a strip of valley slopes. These are naturally fertile and deep loessial 
soils, but are subject to severe erosion and thus a large portion must be kept in 
pasture or hay crops. The upland area beyond the valley consists of fer-tile, flat 
to rolling prairie land dedved from loessial and glacial deposits. This area also is 
subject to erosion but a relatively high percentage of row crops can be grown if 
soil conserving practices are followed. 

Because of the valley slopes and some steeply rolling prairie land about 40 
percent of the land must be devoted to permanent pasture. The existence of this 
type of land tends to favor livestock production in the area and results .in about 
80 percent of the cash receipts of farmers being from the sale of livestock pro
ducts with most of the remainder from cash grain crop sales. The area is one of 
the most prosperous farming regions in Missouri and farms are relatively large
averaging about 172 acres in 1960. The high proportion of land that is in per
manent pasture, however, results in a low amount of cropland relative to similar 
farms in other corn belt areas. 

PROCEDURES USED FOR THE STUDY 

The typical or representative farm approach was used to develop aggregative 
supply response estimates for the region. A random sample survey was made to 
determine the typical types of commercial farms in North Missouri. Questionnaires 
to determine the resource bases of the farms in the survey and to classify farms 
by type and size were used. 

Optimal farm plans were computed for each typical farm situation at three 
price levels for each of three products-corn, hogs, and beef cattle. Thus solu
ions at 27 different price combinations were obtained for each typical farm. Linear 
programming was used to compute the optimal plans using a core model de
veloped by a committee working on the regional project. 

Because a random sample was used to develop the representative farm situa
tions, weights for each farm could be developed by the number of farms it repre
sented in the area of study. These weights could then be used for determining 
the aggregative output for each typical farm-by multiplying the output of the 
representative farm by the number of farms it represents. Summation of the 
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Fig. 1--Study area for Northwest Missouri 

weighted outputs for each farm then gives the aggregative output for the whole 
area. This bulletin, however, reports only on the types of adjustments that profit
seeking farmers could be expected to make under the conditions assumed to exist 
in 1970-the target date of the study. 

MODEL USED FOR THE STUDY 

The core model for this study was developed by the regional committee so 
that areas would include similar activities for the livestock enterprises. As for any 
model several assumptions had to be made. Some of these are dictated by the 
technique used and others because of the nature of the problems being studied. 

Assumptions 

A basic assumption made for this study was that land is fixed in the quantity 
per farm to that currently existing. This was necessary for the aggregation re
quired to obtain regional supply response estimates. However, it is not reason
able from the types of adjustments that are most frequently occuring today, i.e., 
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purchasing land to expand the size of business is a major type of adjustment 
carried out. Land, however, is limited and plans for improved operations on 
limited acreages can be very useful. Furthermore, the optimal plans for the larger 
farms can be used as a guide in organizing the farm where land is bought. 

The target date for the regional study .is 1970, i.e., the supply response es
timates are being made around a set of conditions expected to prevail in that 
year. Because of the continuous improvements being made in agricultural pro
duction, coefficients used for the study are based on what currently is being 
achieved by the top 10 percent of the farmers. Although highly unrealistic for an 
aggregative study today, it is probable that such coefficients will be only average 
in the 1970's. The basic coefficients used are given in Appendix A. 

Prices used were based upon those existing in the early 1960's with trend 
projections where applicable. Livestock and grain prices, however, were varied 
and the determination of those was different. They are based on national average 
corn prices of $0.80, $1.00, and $1.20 with corresponding beef cattle and hog 
prices determined by the steer:corn and hog:corn ratios at Chicago in the 1955-
60 period. Prices for the Missouri model were adjusted to take account of support 
prices for crops and for transportation differentials based on actual market price 
differences between Chicago and Kansas City for livestock The actual prices used 
for the programming analysis are given in Table 1. 

Other major assumptions were concerned with acreage allotments, grain and 
hay buying and selling, capital and borrowing limits and procedures, labor avail
ability and hiring, and the building of livestock facilities. Feed grain and wheat 
acreages are restricted to what could exist with minimum compliance with 1961-
62 type government programs. Row crops were limited to the maximum per
centage of cropland that soils experts think should be planted in the area. Grain 
can be either purchased or sold but forage use is limited to on-the-farm produc
tion. While inter-regional (area) movements of grain are possible the transporta
tion costs for moving forages preclude any large movements between areas. Labor 
available to the farm was limited to the supply available in 1962 plus what was 
hired seasonally on the typical farm. 

The land of the representative farms was divided into cropland and permanent 
pastureland on the basis of acreage reported by the survey farms. Permanent pas
tureland could be used only for cattle pasture in the model. Only 72 percent of 
the cropland could be in row crops at any one time, and the cropland acres avail
able were reduced by 20 percent of the feed grain basis to comply with the mini
mum feed grain reduction provision. Thus those land limits were included in the 
models-permanent pasture, cropland, and row cropland. The difference between 
cropland and row cropland could be used for meadow or small grain crops. 

A very important factor in any adjustment process is the availability of capi
tal funds. Capital funds in the model are limited to the cash and inventory values 
of feed, supplies, and livestock plus what the farm could borrow based on 50 per-
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TABLE I--PRICES USED FOR PROGRAMMING 

Prices Paid for Production Items 

Seasonal Labor (Per Hour) 
Soybean Oil Meal (Per Cwt.) 

$ 1.10 

Protein Supplement for Hogs (Per Cwt.) 
Nitrogen Fertilizer (Per Lb. N) 
Phosphate Fertilizer (Per Lb. P205) 
Potash Fertilizer (Per Lb. K20) 

Prices Received for Farm Products 

Soybeans (Per Bushel) 
Wheat (Per Bushel) 
Grade A Milk (Per Cwt.) 
Grade B Milk (Per Cwt. ) 
Corna (Per Bushel): 

Low 
Medium 
High 

Hogsb (Per Cwt. ): 
Low 
Medium 
Hicrh 

Beef Cattlec (P;r Cwt. ): 
Low 
Medium 
High 

$ 

a The purchase price for corn is ten cents per bushel above the selling 
price. Oat prices are based on their feed value equivalent of corn. 

3.70 
4.80 
0.11 8 
0.085 
0.052 

1. 95 
1. 85 
4 .36 
3. 38 

0. 81 
1. 01 
1. 21 

11.34 
14.31 
17. 26 

15.72 
19.88 
24.04 

bBarrow and gilts-- annual averages for 225 pound market hogs. Feeder 
pigs at 60 pounds are priced at $14.46, $12.00, and $9. 54 per head at low, 
medium, and high prices . 

cChoice steers--annual average. Feeder cattle prices were based on 
fat cattle prices with 400 pound good to choice calves priced at $1.13 per 
hundredweight above the fat cattle price and 700 pound yearling steers at 
$0 . 89 less than the fat cattle price. Cull cow prices were assumed to be 
63 . 24 percent of fat cattle pr ices. 

cent of the unencumbered equity of the farm. In addition, buying livestock and 
building livestock facilities are considered as partially self-financing since they add 
to the equity. Feeder steers are considered to be 100 percent, cows 50 percent, and 
hogs 33 percent self-financing. 

Activities and Requirements 

Individual crop growing activities were used in the model. Corn for grain, 
corn for silage, soybeans, wheat, oats, and meadow for hay or pasture could be 
grown. In addition the permanent pasture yield could be increased by fertiliza
tion if profitable to do so. Meadow (alfalfa-grass mixture) could be harvested as 
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hay or transferred to pasture but the pasture yield was only two-thirds of the 
hay yield because of trampling and other factors. If oats are produced the yield 
is converted to corn equivalents and treated as other feed grain. Row crops were 
limited to 60 percent of the cropland and corn to the 1962 feed grain base minus 
20 percent. The wheat acreage was limited to the average allotment with a 15 
acre minimum. Soybeans could be grown on any land eligible for row crops with 
oats and forage crops limited only by the acreage of cropland on each typical 
farm. Coefficients for the crop and other activities are given in Appendix A. 

Several beef cattle production activities were included. One was a beef cow 
herd producing 400 pound feeder calves which could be sold or transferred to a 
feeding activity. A 95 percent calf crop and 16~ percent replacement rate were 
assumed for the cow herd. Feeder calves also could be purchased for feeding. This 
could be done in drylots or on pasture, with or without silage, and using a low 
or a high mechanization system. The cattle fed on pasture would be finished to 
llOO pounds with a short drylot period in the late summer and early fall. Calves 
fed in drylot would be sold at 1050 per head. Good to choice steer calves were 
assumed to be purchased in October at 400 pounds per head. In addition to pur
chasing calves, 700 pound yearling steers could be purchased and fed for six 
months. They would be purchased in either October or April and would be fed 
ro llOO pounds in drylot, either with or without silage, and using low or high 
mechanization techniques. Beef cows require housing and feeder cattle require 
both housing and feeding capacity. In addition to the housing and low mechani
zation feeding facilities available on the typical farm, additional units of these 
facilities and high mechanization feeding facilities could be built. 

Hog production enterprises were limited to one litter systems and feeder pig 
purchasing. The litters could be farrowed in any one of the four calendar year 
quarters-January-March, April-June, July-September, or October-December-with 
farrowing assumed to occur at the mid-point of each quarter. Seven 225 pigs and 
and one 300 pound sow were sold per litter. Hogs could be farrowed using cen
tral or portable facilities and those farrowed in central facilities could be fed in 
confinement or on pasture while those farrowed in portable facilities could be fed 
out only on pasture. Feeder pigs could be purchased at 60 pounds in ·any one of 
the four quarters and fed either in confinement or on pasture. Both central and por
table farrowing facilities and pasture and confinement feeding facilities could be 
built to expand the size of the enterprise beyond existing limits. 

Labor use was divided into periods with limitations based on operator, fam
ily, and regular hired labor each period. Overhead labor was deducted from the 
amount available in each period. The five periods are winter, December !-Feb
ruary 28; early spring, March 1-April 15; late spring, April 16-June 30; summer, 
July !-September 15 ; and fall, September 16-November 30. Seasonal labor, lim
ited to the average amount hired by the typical farm in 1962, could be hired in 
the late spring, summer or fall. 
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The capital and credit part of the model consisted of two borrowing activi
ties with limits on the amount of cash available and long- and short-term bor

rowing. Long-term funds could be borrowed at 5.5 percent .interest and short
term funds at 7 percent. When funds are borrowed they are transferred from the 
borrowing limit equations to the cash equation. All activities utilizing capital 
take funds from the cash equation. Enterprises which are partially self-financing 
add funds to either the long- or short-term funds limits. 

In addition to the above activities and equations, a silage capacity limit was 

included along with an activity to build silo capacity. All types of silage storage 
facilities were used to compute silage limit. Additional silo capacity built would 
be of a concrete stave, upright type. 

REPRESENTATIVE FARMS 

The characteristics and resource bases of the representative farms used for 
this study were developed from the sample survey. Completed, usable schedules 
were obtained from 190 commercial farm operations in the northwest area of 
Missouri. These were subdivided by size and type of farm. Since the acreage per 
farm varied nearly continuously over a wide range, the sample was broken into 
three size groups by tillable acres with one third of the farms in each group. 
Cash grain, mixed livestock, beef cattle, hog and dairy farms were defined with a 
farm type determined by the source of 50 percent or more of its .income. Dairy 
farms were divided into only two size groups with farms having under 25 cows 
in the small size groups and those with 25 or more in the large farm category. 
Number of cows milked is a more realistic measure of size on dairy farms than 
is acreage although the two measures usually are related. 

Farm characteristics varied considerably by size and type. However, all repre
sentative farms were in relatively favorable financial conditions. That is, their as
sets were high relative to their debts. Since borrowing limits in the program were 
based on the firm's equity, the typical debt-to-asset position of the representative 
farms means that the firms had favorable conditions for acquiring added funds. 
Because the asset base was less than for larger operations, funds were more lim
ited for the smaller farms. Within each group some farmers had large debts 
while others had none. However, the proportion with high debts relative to as
sets was very low. 

The other characteristics of the different representative farms varied consid
erably, as expected. The major characteristics of these groups are described by 
farm type in the following sections. 

Cash Grain Farms 

The cash grain farms were the third largest category in Northwest Missouri 
with more mixed livestock and hog farms existing in 1962. There were 41 farms 
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classified as cash grain farms in the survey where the classification was based on 
receiving 50 percent or more of the farm's cash receipts from the direct sale of 
crops. There were 8 small, 14 medium size, and 19 large farms. The feed grain 
base of the farms averaged slightly less than one-half of the tillable acres but on 
the average only slightly over 60 percent of the feed grain base was planted to 
corn. Most farms also planted wheat and some grain sorghum plus relatively 
small acreages of hay. Small hog and beef cow enterprises also were typical on 
the cash grain farms. 

The representative farms were equipped with combines and corn pickers in 
addition to power and tillage equipment but had relatively little major equip
ment. They, however, did not have very extensive livestock facilities. 

The cash grain farms did not have as many assets as other typical farms of 
similar sizes in the area because they did not have a very large livestock inven
tory. Their debt to asset ratios were low. Also, with the exception of the small 
farms which rented only about 30 percent of their land, the cash grain farms 
were largely tenant and part-owner operated. About 80 percent of the land they 
operated was rented. Thus unless landlords would be willing to commit their 
assets as colateral for loans those farms would be very limited in the quantity of 
long term funds they could borrow.* The resource restrictions used for the pro
gramming model are shown in Table 2. 

TABLE 2--RESOURCE RESTRICTIONS FOR THE PROGRAMMING MODEL 
FOR CASH GRAIN FARMS 

Size of Farm 
Resource Small Medium r..ru::g§ 

Cropland (acres) 87 166 353 
Permanent Pastureland (acres) 41 59 84 
Feed Grain Base (acres) 44 70 168 
Wheat Allotment (acres) 20 23 49 
Row Crop Limit (acres) 62 120 254 

Farrowing- Capacity (sows) 2 9 7 
Hog Feeding Capacity (head) 16 72 56 
Beef Housing Capacity (cows) 22 17 18 
Beef Feeding Capacity (steers) 38 24 26 
Silo Capacity (tons) 44 67 

Permanent Labor (man months) 19 16 22 
Seasonal Labor (days) 90 120 290 
Cash ($) 1,804 4,646 5,606 
Short Term Funds ($) 2,504 3,509 4,075 
Long Term Funds ($) 6,401 24,922 15,528 

*In this study it was asswned that landlord equity could be used for collateral. 
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Mixed Livestock Farms 

There were more mixed livestock than any other type of farm in Northwest 

Missouri according to the survey. A mixed livestock farm is one where two or 

more classes of livestock account for over half of the farm income but where no 

one class accounts for as much as 50 percent of the income. Of the 190 farms 

where interviews were taken, 58 were mixed livestock farms with 31 small, 14 

medium size, and 13 large farms. Thus small farms tended to dominate this cat

egory which might be considered general farming operations. As size of farm in

creased the percentage of tillable acres also increased. The feed grain acreage 

bases, however, were about one-half of the cropland acres on each of the repre

sentative farms, with the acreages of feed grains grown only about one-half to 

two-thirds of the base acreage. This indicates that there was widespread compli

ance with the feed grain program, although individual farms did overplant by 

substantial margins. The larger farms produced a surplus of corn but the small 

farms usually purchased some corn. Soybeans, hay, and wheat were the other ma

jor crops grown on the farms. 
Hog and beef cattle production were the primary livestock enterprises on the 

mixed livestock farms although some also had small dairy, sheep, or poultry op

erations. Hogs were farrowed on the farm and sold as slaughter animals on most 

farms although some also purchased some feeder pigs and a few sold feeder pigs. 

Small beef cow herds were typical on this type of farm but purchased feeder cattle 

also were utilized on a few farms. On the large farms purchased feeder cattle 

were more important than cow herds. This also was the case on many small 

farms, but those purchased animals were frequently resold as stockers and feeders 

rather than being fed out. Facilities were available for considerably more livestock 

than was handled on many of the farms. 
The farms had relatively large equipment with at least a 3-plow tractor typ

ical. However, many of the small and medium size farms did not own corn 

pickers or combines and hay balers were typical only on the large farms. Labor 

supplies were relatively large and increased with size of farm but usually less than 

proportionally to the increased acreage. The typical farms had very low debts rel

ative to assets indicating that the potential for expansion using borrowed funds 

was quite large. Owner operators and part owners were the main tenure groups ',. 

with owner-operators predominating on the smaller farms and part owners on 

the large farms. The resource restrictions used in the programming computations 

are given in Table 3. 

Beef Cattle Farms 

Farms with beef cattle as a major enterprise consisted of 17 small, 10 medi

um size, and 7 large farms out of the 190 farms included in the sample survey. 

Most of the farms had beef cow herds, but purchased feeder cattle were a more 
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TABLE 3--RESOURCE RESTRICTIONS FOR THE PROGRAMMING MODEL 
FOR MIXED LIVESTOCK FARMS 

Siz~ Qt Ea.:rm 
Resource Small Medium Large 

Cropland (acres) 79 1 64 492 
Permanent Pastureland (acres) 92 50 63 
Feed Grain Base (acres) 34 72 279 
Wheat Allotment (acres) 6 27 58 
Row Crop Limit (acres) 57 118 354 

Farrowing Capacity (sows) 11 10 21 
Hog Feeding Capacity (head) 88 80 168 
Beef Housing Capacity (cows) 25 19 37 
Beef Feeding Capacity (steers) 38 29 59 
Silo Capacity (tons) 58 21 68 

Permru1ent Labor (man months) 13 18 27 
Seasonal Labor (days) 45 140 540 
Cash($) 9, 021 6,253 12,237 
Short Term Funds ($) 5, 701 3,662 9,413 
Long Term Funds ($) 18,334 20,524 40,991 

important source of income. Also, relatively few farms sold feeder calves from 
their cow herds, feeding them out to slaughter weights instead. Smaller hog 
production enterprises were also common on the typical farm. 

The total land area of the beef farms consisted of a greater proportion of 
permanent pastureland than was true for other types of farms in the area-with 
less than 40 percent of the total acres operated being tillable. The total acreages 
of the beef farms, however, were greater than for the other types of farms so that 
the tillable acres operated were not as much less as the proportion would indicate. 
The feed grain bases were about half of the number o'f tillable acres with the acre
ages of feed grain actually grown considerably less than the acreage bases on an 
average for all farms. Some corn was used for silage on most farms and many also 
purchased corn to feed to the livestock Soybeans, wheat, and relatively large acre
ages of hay crops also were grown on most farms. 

Debt to assets ratios were relatively favorable-varying from about 6 per
cent to about 30 percent. Those in the least favorable position were the small 
farms. Because feeder cattle were purchased the real level of debts was higher 
than for other farms but since assets were also greater the relative position was 
not very different. The farms were adequately equipped on the basis of the typ
ical farm in each size category. However, the size tractors, and number of corn 
pickers and combines were less than for other types of farms although balers 
typically were owned by the medium and large size farms. The resource re
strictions which apply to the programming model are shown in Table 4. 
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TABLE 4--RESOURCE RESTRICTIONS FOR THE PROGRAMMING MODEL 
FOR BEEF CATTLE FARMS 

Size of Farm 
Resource Small Medium Large 

Cropland (acres) 60 115 318 
Permanent Pastureland (acres) 96 209 240 
Feed Grain Base (acres) 32 52 152 
Wheat Allotment (acres) 11 17 27 
Row Crop Limit (acres) 43 82 229 
Farrowing Capacity (sows) 8 14 9 
Hog Feeding Capacity (head) 64 122 72 
Beef Feeding Capacity (cows) 16 45 48 
Beef Housing Capacity (head) 30 66 90 
Silo Capacity (tons) 121 90 424 
Permanent Labor (man months) 17 19 27 
Seasonal Labor (days) 175 160 710 
Cash($) 4,229 16,750 10,460 
Short Term Funds ($) 1 ,753 7,368 95 
Long Term Funds ($) 7,131 39,400 '15, 301 

Hog Farms 

The farms with 50 percent or more of their cash receipts from swine sales 
were the second most numerous type in Northwest Missouri with 56 farms in 
the survey. They were about equally divided among the small, medium and 
large categories. Owner operators handled 72 percent of the small farms and 48 
percent of the medium size farms but only 17 percent of the large farms. Part 
owners were next most numerous and less than one-fourth of the farms were 
operated by full tenants. 

The feed grain base was over one-half of the cropland except on the small 
farms where it was only one-fourth. These small farms typically overplanted their 
acreages bases but the other size groups complied with the feed grain programs 
on the average. Soybeans and hay were important crops on these farms with 
wheat, oats, and grain sorghum also grown on many of them. Each representa
tive farm purchased grain indicating that most farms in each category did not 
grow all the corn needed to feed the livestock they handled. Hog production was 
the primary livestock enterprise with, typically, the pigs produced and fed out on 
the same farm, although feeder pigs were purchased on some farms. Beef cow 
herds also were typical and feeder cattle were more important than for the other 
representative farms with the exception of some of the beef farms. 

The farms were relatively well equipped with 3- or 4-plow tractors, com
bines, and corn pickers typical on all three representative farms. One-and-one
fourth man-years of labor was available on the small farms , with one-and-one
half on the medium size and almost two on the large farms. Debt to asset ratios 
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TABLE 5--RESOURCE RESTRICTIONS FOR THE PROGRAMMING MODEL 
FOR HOG FARMS 

Size Qf F;!rm 
Resource Small Medium Large 

Cr0p1and (acres) 86 164 283 
Permanent Pastureland (acres) 57 60 177 
Feed Grain Base (acres) 21 90 144 
Wheat Allotment (acres) 15 16 41 
Row Crop Limit (acres) 62 118 204 
Farrowing Capacity (sows) 15 15 17 
Hog Feeding Capacity (head) 120 120 136 
Beef Housing Capacity (cows) 12 16 19 
Beef Feeding Capacity (head) 17 24 28 
Silo Capacity (tons) 23 110 
Permanent Labor (man months) 16 18 22 
Seasonal Labor (days) 80 210 500 
Cash($) 3, 860 6, 783 9,807 
Short Term Funds ($) 3,842 3,511 2,889 
Long Term Funds ($) 14,667 12,798 30,498 

ranged from an average of about one-tenth on the small to one-fourth on the 
medium and large farms. The resource restrictions used for the programming 
model are given in Table 5. 

Dairy Farms 

There were less dairy farms than any other type in the survey. Of the 19 
farms classified as dairy operations 13 were small and 6 were large. Dairy farm 
size was based on the number of cows rather than acres operated. The small 
farms had less than 25 cows and the large farms had 25 cows or more. The small 
farms had capacity for 18 cows and milked an average of around 16 in 1962 
whereas the large farms had capacity for 62 cows and milked an average of 60. 
The small farms had stanchion barns and the large farms had loose housing and 
milking parlor operations. The latter sold Grade A milk whereas many of the 
small farms sold Grade B milk. Hog operations were common on the dairy farms 
but were larger on the small farms. Many of the small farms also had some beef 
cows or purchased feeder cattle. None of the large farms had beef cattle opera
tions. 

The small farms had an average of about 225 acres and the large ones aver
aged a little over 500 acres. About half of the land for each size was tillable with 
the feed grain base slightly less than half of the tillable acres. Corn for grain and 
for silage was grown but not nearly to the limit imposed by the feed grain base 
and some grain was purchased on the average farm. Next to corn the largest acre
ages were devoted to hay crops. Wheat, soybeans, oats, and grain sorghums were 
also grown on the majority of the dairy farms. 
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The dairy farms typically had very favorable debt-to-asset ratios with debts 
about 10 percent of assets on the small farms and 13 percent on the larger farms. 
The farms were relatively well equipped with tillage and harvest machinery. Both 
sizes owned combines and corn pickers and the large farms also had balers and 
forage choppers. Around two man-years of labor was available on both farms 
with slightly more on the larger farms. The resource restrictions for the program
ming model are given in Table 6. 

TABLE 6--RESOURCE RESTRICTIONS FOR THE PROGRAMMING MODEL 
FOR DAIRY FARMS 

Size of Farm 
Resource Small Laro·e 

Cropland 121 249 
Permanent Pastureland 88 225 
Feed Grain Base 57 117 
Wheat Allotment 13 25 
Row Crop Limit 87 179 

Dairy Capacity (cows) 18 62 
Farrowing Capacity (sows) 9 8 
Hog Feeding Capacity (head) 72 64 
Beef Housing Capacity (cows) 22 30 
Beef Feeding Capacity (head) 32 49 
Silo Capacity (tons) 36 498 

Permanent Labor (man months) 23 28 
Seasonal Labor (days) 50 610 
Cash($) 7,460 19,938 
Short Term Funds ($) 3, 934 13,025 
Long Term Funds ($) 17,087 22,437 

RESULTS OF OPTIMALITY CALCULATIONS 

The analysis of the linear programming computations indicate that relatively 
large adjustments are feasible, profitable, and can be made within the limits pro
vided by the current resource bases of the typical farms in Northwest Missouri. 
To accomplish such adjustments increased efficiency over currently prevailing 
levels is required in the output of both livestock and crops. The individual farm
er who can achieve the high levels of efficiency assumed for this study can expect 
to profit from them provided that prices remain within the ranges used to make 
the calculations. 

Although increased crop output from both greater yield and large acreages 
per farm is a part of the adjustment, the major change would be greatly expanded 
hog and beef cattle producion. Hog production increases tend to dominate the 
changes for most typical farms with price ratios at levels which have prevailed 
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in recent years. The adjustments require relatively large increases in the quantity 
of capital used and would require borrowing of the funds on most farms. The 
expanded livestock enterprises also require more grain than grown on the typical 
farm, and thus corn would have to be purchased in order to implement the op
timal plans. Without purchased feed grains the adjustments would be similar 
but at much reduced levels. 

The adjustments for each of the typical farms are described in the following 
sections by type of farm. The optimal plans used for this purpose are those com
puted at the medium corn, hog, and beef cattle prices. These are compared with 
the average organizations for the types of farm as they were in 1962, according 
to information from the sample survey of farms in North Missouri. The income 
minus variable cost figure is based upon gross income less the cash costs asso
ciated with purchased feed, fertilizers, fuel, machinery and equipment repairs, 
veterinarian services, miscellaneous supplies, interest on borrowed funds, taxes on 
livestock, wages for seasonal labor, and custom machine work. 

Cash Grain Farms 

The greatest change in any of the types of representative farm operations 
would occur on the cash grain farms if the optimal plans were adopted (see 
Table 7). This results because of a shift from cash grain operations to livestock 
as the major final product.* Hog production accounts for most of the cash re
ceipts under the optimal plans. The hogs would be produced with portable far
rowing and pasture feeding systems except where central facilities already existed. 
Any facilities built to expand the operations would be of the portable type with 
pasture feeding. On the small farms twice a year farrowing would be followed, 
but on the large farms multiple period or year-around farrowing would prevail. 
The size of hog enterprise, according to the optimal plans, is largest on the me
dium size farms. Capital was more limited on the large farms and prevented a 
greater expansion of the hog enterprise. 

In addition to large hog enterprises, small beef cow herds would be main
tained on all three sizes of cash grain farms, with the calves from the cow herds 
fed out to slaughter weights with the pasture feeding system. The cow herd en
ters as an enterprise which utilizes some of the permanent pasture which other
wise would be wasted. 

Even with corn grown to the maximum extent permissable under the feed 
grain programs assumed to exist, the quantity of grain produced would not be 
adequate to feed the livestock produced. Thus, purchase of large amounts of com 
is required to handle the livestock. The largest amount would be purchased for 
the medium size farm since it would have the largest livestock enterprise, but 
only 56 acres of corn compared to 135 acres on the large farms. 

*Although no longer cash grain operations, the name will be kept throughout the analysis for purposes of 
identification. 



TABLE 7--0RGANIZATION OF CASH GRAIN FARMS IN 1962 AND UNDER OPTIMAL PLANS 

Small Medium Large 
1962 Optimal 1962 Optimal 1962 Optimal 

Corn for Grain (acres) 25.8 36.0 50.1 56.0 114.3 135.0 
Corn for Silage (acres) 2.1 - - - 0.6 
Oats (acres) - - 4.1 - 2.2 4.3 
Wheat (acres) 10.6 20.0 18. 4. 23.0 35.0 49.0 
Soybeans (acres) 15.4 13.1 38.1 62.5 94.0 119.0 
Meadow (acres) 6.9 9.9 14.9 10.5 16.0 12.7 :::0 
Hay Harvested (tons) 20.0 30.0 39.0 23.0 48.0 30.0 t11 

(J) 
t11 

Beef Cow Herd (cows) 2 15 7 11 12 15 > 
~ 

Feeder Calves Sold (head) 1 - 4 - 9 - () 

Feeder Calves Bought (head) - - 5a - 1a - :I: 

Calves Fed on Pasture (head) - 12 5a 8 - 12 tJ:j 

Litters Farrowed (number) 3 44 11 143 4 128 c: 
t-< 

Quarters in Which Farrowed N.A. 1 & 4 N.A. 1, 2, & 4 N.A. 1, 2, & 4 t-< 
t11 
>-! 

Capital Borrowed ($) 8, 481 15, 164 6, 389 42,448 8,237 32,003 z 
Beef Housing Capacity Built (cows) - - - - - 4 00 

Farrowing Capacity Built (sows) - 20 - 57 - 45 'D 
0 

Pig Feeding Capacity Built (head) - 339 - 988 - 773 
Corn Purchased (cwt.) -282 1,434 -850 6,371 -2,349 1,909 
Seasonal Labor Hired (hours) 90 - 120 - 290 
Income Minus Variable Costs ($) 1,547b 8, 892 3,107b 19,759 5,094b 28,690 

aAll cattle purchased and/or fed out in 1962. 

bNet income in 1962. 

,_. 
-.J 
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Other crops to be grown under the optimal plans are wheat, soybeans, and 
an alfalfa-grass mixture for pasture and hay. A small acreage of oats would be 
grown on the large farms-this contrasts sharply with the plans for representative 
farms in the North Central and Northeast areas of Missouri which were previ
ously published (Research Bulletins 872 and 886). In those two areas large acre
ages of oats typically would be grown on residual cropland, i.e., that not suit
able for row crops and not used for wheat or meadow. A higher proportion of 
the cropland could be planted to row crops in Northwest Missouri than in the 
other two regions-72 percent compared with 60 percent in the Northeast and 
50 percent in the North Central area. Because of this there frequently would be 
no non-row cropland in excess of that required for wheat and forage crops. Fre~ 
quently land suited to row crops would be planted to wheat or forages in place 
of soybeans which usually occupies most of the row cropland not used for com. 

On the land not planted to corn, for all the cash grain farms except the 
largest, wheat would be grown to the maximum permitted by the acreage allot
ment limit, meadow crops (alfalfa-grass mixtures) to the extent required by the 
livestock, and soybeans on any remaining land suited to row crops. On the large 
farms there was adequate non-row cropland for the wheat and meadow plus a 
small excess used for oats. Thus soybeans would be grown on all of the row crop
land not used for corn. 

In order to carry out the adjustments that the plans indicate to be optimal, 
large new capital investments are required. The largest uses of the extra capital 
would be for building farrowing and feeding facilities and buying the extra live
stock and feed. Although relatively large quantities of capital could be acquired 
on all the farms-$15 ,000, $42,000, and $32,000 would be borrowed by the small, 
medium and large sizes of farms respectively, that resource was a primary limit
ing factor on all the farms. 

Mixed Livestock Farms 

With the exception of the large farms, the mixed livestock operations had 
relatively limited capital and borrowing ability which restricted the extent of ad
justments they could make (see Table 8). As for the cash grain :md other repre
sentative farms, the major adjustment would be a large increase in hog produc
tion, with over 100 litters produced per farm under the optimal plans for the 
small and medium size farms, and over 200 litters on the large farms. Less than 
20 litters were produced on the average small and medium size farms in 1962 
with about 80 produced on the large farms. In addition ro the hog enterprises 
beef cattle also would be included in the optimal plans. The small and large 
farms utilize purchased calves and feed them out on pasture whereas the medium 
size farms have a small beef cow herd from which the calves are fed out. Fairly 
substantial beef feeding operations would exist on the large farms, but the enter
prises are relatively small on the other two representative farms. 



TABLE 8--0RGANIZATION OF MIXED LIVESTOCK FARMS IN 1962 AND UNDER OPTIMAL PLANS 

Small Medium Large 
1962 Optimal 1962 Optimal 1962 Optimal 

Corn for Graih (acres) 23.3 26.6 35.3 57.0 163.9 223 . 0 
Corn for Silage (acres) - 0.4 0.6 - 8.5 
Oats (acres) 3.5 - 2.5 - 1.6 1.5 
Wheat (acres) 1.5 15.0 20.5 27. 0 34.9 58.0 
Soybeans (acres) 14.5 24.6 20.1 53.9 57.6 131. 0 
Meadow (acres) 16. 2 5.4 16.9 11.1 42.9 22.5 :::0 Hay Harvested (tons) 40 . 8 3.5 42.5 25.5 123.5 53.6 tn 

rJ) 

Beef Cow Herd (cows) 13 13 13 
tn - 18 - > 

Feeder Calves Sold (head) 3 - 7 - 5 - ~ 
() 

Feeder Calves Bought (head) 16a 6 7a - 27a 80 :I: 
Calves F ed on Pasture (head) 6a 6 6a 10 33a 80 e:; 
Litters Farrowed (number) 17 115 15 130 81 240 c::: 

t" 
Quarters in Which Farrowed N.A. 1 & 4 N.A. 1 & 4 N.A. 1,2,3&4 t" 

tn 
>-l 

Capital Borrowed ($) 1, 824 35,395 3,315 37,781 9,683 65,913 z 
Beef Housing Capacity Built (cows) - - - - - 15 

00 H. M. Beef Feeding Capacity Built (head) - - - - - 80 \D 
0 Farrowing Capacity Built (sows) - 47 - 55 - 64 

Pig Feeding Capacity Built (head) - 833 - 963 - 1,194 
Corn Purchased (cwt.) 607 7,619 -182 5,589 -1,454 6,861 
Seasonal Labor Hired (hours) 45 45 140 - 540 540 
Income Minus Variable Costs ($) 3, 361 b 14, 516 3,016b 18,976 6, 418b 44,651 

a All cattle purchased and/or fed out in 1962. 

bNet income in 1962. 

..... 
\D 
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Corn would be produced to the maximum extent permitted by minimum 
compliance with the feed grain programs, resulting in an increase in the average 
acreage grown per farm. These acreages would not provide enough feed for the 
livestock included in the optimal plans, requiring the purchase of over 5,000 
hundredweights of feed grains per farm. Other crops grown include wheat, soy
beans, rotation meadow, and, on the large farms, oats. Wheat would be planted 
to the acreage allotment limit with meadow grown to the extent the livestock 
enterprises require for hay and pasture. Soybeans would be grown on any row 
cropland in excess of the corn base and that used for wheat or meadow. On the 
large farms an excess of non-row cropland exists over the wheat and meadow re
quirement and hence oats would be grown for use as a feed grain. 

Quite large capital investments are required to finance the type of plans 
found to be optimal. These are needed to build facilities and to buy livestock and 
feed. About equal quantities would be used by the small and medium size farms 
with nearly twice as much required for the large farms which had a large hog 
enterprise and also purchased feeder cattle. The capital required for the implemen
tation of the plans could be borrowed under the usual equity lending procedures 
of typical lending agencies. On the two smaller farms capital availability severely 
limited the size of business attainable, but there was adequate capital on the large 
farms where lack of labor was the principle limitation. 

Beef Cattle Farms 

Under the computed optimal plans the beef farms also would shift toward 
hog production as the largest single enterprise (see Table 9). Beef production, 
however, continues to be a relatively more important enterprise than on the other 
types of farms. A cow herd from which the calves are fed out would be main
tained on the small farms, but it would be larger than for most other types of 
representative farms. The medium and large size farms spifted from cow herds 
to utilize only purchased feeder calves which they feed out on pasture. Although 
the two larger farms handle about the same size of hog enterpdses the large 
farms feed out about twice as many calves as the medium size farms. Corn silage 
would be used in feeding the cattle on the medium size but not on the other 
farms. 

The cropping system under the optimal plans is similar to those for the 
other types of farms with corn grown to the maximum allowed, wheat to allot
ment limit, meadow to the extent required by the livestock, and soybeans on any 
residual cropland. There would be no soybeans on the small farms which had rel
latively little cropland but a substantial feed grain base. Additional corn would 
be purchased for all three sizes of farms with relatively small quantities purchased 
for the small and large farms, but with a large amount for the medium size farm. 
The intermediate size farms had nearly as large a hog enterprise as the large farm 
but only had about one-third as much corn acreage. The hay acreages are smaller 
under the optimal plans than in 1962 because of higher yields and the shift from 
cow herds to feeding operations which require relatively less roughage. 



TABLE 9--0RGANIZATION OF BEEF CATTLE FARMS IN 1962 AND UNDER OPTIMAL PLANS 

Small Medium Large 
1962 Optimal 1962 Optimal 1962 Optimal 

Corn for Grain (acres) 9.5 26.0 33.3 36.8 70.9 122.0 

Corn for Silage (acres) 2.8 - 7.7 5.2 14.6 
Oats (acres) - - 2. 0 - 1.0 

Wheat (acres) 3.3 15.0 7.1 17.0 17,3 27.0 

Soybeans (acres) 5.3 - 15.1 27.4 41.7 107.0 

Meadow (acres) 13.8 13.0 48.4 18.6 48.9 32.0 
~ 

Hay Harvested (tons) 44.8 39. 5 91.7 40.7 107.0 86.2 tTl 
Vl 

Beef Cow Herd (cows) 12 19 31 22 
tTl 

- - > 
Feeder Calves Sold (head) 4 - 6 - 10 - ::0 

31a 32a 38a 
n 

Feeder Calves Bought (head) - 69 129 ::r: 
Calves Fed on Pasture (head) 24a 15 34a 69 47a 129 tp 

Litters Farrowed (number) 8 50 6 207 15 212 e 
t"" 

Quarters in Which Farrowed N.A. 1 & N.A. 1,2,3& 4 N.A. 1, 2,3& 4 t"" 
tTl 
>-i 

Capi tal Borrowed ($) 9,966 16,261 4,670 56, 338 22,814 78, 207 ..... 
z 

Beef Housing Capacity Built (cows) - 13 - - - 36 

H. M. Beef Feeding Capacity Built (head) - - - 69 - 129 ~ 
0 

Farrowing Capacity Built (sows) - 17 - 47 - 58 

Pig Feeding Capacity Built (head) - 333 - 872 - 1,007 

Corn Purchased {cwt.) 253 2,329 675 12,714 1,285 1,181 

Seasonal Labor Hired (hours) 175b - 160 160 710 463 

Income Minus Variable Costs {$) 930 8, 253 3, 865b 22,081 4,475b 33,766 

a All cattle purchased and/or fed out in 1962. 

bNet income in 1962. 

N ..... 
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The adjustments described above require large capital outlays to implement. 
Capital is very limiting on the small farms but less of a factor .in the larger sizes. 
Capital is not limiting at all on the medium size farms and only slightly lirnita
tional on the larger farms. Labor is the primary limit on the expansion on those 
two sizes of farms. Because they utilize feeder cattle the capital requirements were 
relatively great for the two larger representative farms. Purchased cattle require 
more investment than other types of livestock but generally it is easy to obtain 
loans by using the cattle as security. 

Hog Farms 

The farms which had hogs as the major enterprise in 1962 would continue 
to do so under the computed plans (see Table 10). The enterprise is greatly ex
panded with around three times as many litters produced per farm under the 
optimum plans. Beef production also would continue under the computed plans 
but with small enterprises-beef cow herds on the small and medium size farms 
and purchased feeder calves on the large farms. Smaller beef cattle enterprises 
exist for all three sizes of farms under the optimal plans than they had, as an 
average, in 1962. 

Crop production follows patterns typical of the optimal plans for the other 
types of representative farms, with corn grown to the maximum extent permiss
able and corn purchased for the large hog enterprises. Corn acreage per farm is 
.increased on an average basis over 1962 levels except on the small farms where a 
decrease in acreage occurs. The small farms generally overplanted their acreage 
bases in 1962 whereas the larger farms underplanted as a group (although some 
farms overplanted) . Wheat is grown to acreage allotment limit, meadow to the 
extent required by the livestock, and soybeans on any residual row cropland. 

Capital use would have to increase substantially to implement the adjust
ments described above. To obtain the required funds the farms all borrow to 
maximum extent allowed under the equity borrowing limits. This indicates that 
substantially more could be borrowed profitably and the businesses further ex
panded if funds were available. The main uses of the funds would be to build 
farrowing and hog feeding facilities. Large quantities of corn also would have to 
be purchased and extra livestock acquired. Labor was in adequate supply on all 
except the large farms and even on them all of the available seasonal labor supply 
was not hired. 

Dairy Farms 

The two sizes of dairy farms were quite different in their resource bases and 
their dairy operations. Consequently the adjustments based on the optimal plans 
also are different (see Table 11). Dairying continues to be important on both 
farms but becomes relatively less important on the small farms. The dairy opera
tion on the small farms would increase-to the stanchion capacity, but in addition 
the hog enterprise increases substantially and the beef cow herd to some extent. 



TABLE 10--0RGANIZATION OF HOG FARMS IN 1962 AND UNDER OPTIMAL PLANS 

Small Medium Large 
1962 Optimal 1962 Optimal 1962 Optimal 

Corn for Grain (acres) 27.8 17.0 51.0 72.0 70.9 115.0 
Corn for Silage (acres) 0.7 - - - 4.1 
Oats (ac res) 3.7 - 4. 9 - 4.9 
Wheat (acres) 3 . 3 15.0 9.2 16. 0 28.5 41.0 
Soybeans (acres) 7.2 42.7 22.0 46.0 17.6 89.0 :::0 Meadow (acres) 14.9 7.3 27.2 12.0 37.8 9.0 ttl 

V> Hay Harvested (tons) 38. 8 16.1 66.0 30.7 79.0 8. 4 ttl 
> 

Beef Cow Herd (cows) 8 8 8 15 17 - ::0 
() 

Feeder Calves Sold (head) 5 - 4 - 2 - ::r: 
Feeder Calves Bought (head) 4a - sa - 20a 13 tJj 

Calves Fed on Pasture (head) sa 6 4a 12 19a 13 c 
t"' 

Litters Farrowed (mrmber) 26 92 37 106 61 21 2 t"' 
ttl 

Quarters in Which Farrowed N.A. 1 & 4 N.A. 1 & 4 N.A. 1, 2,3&4 >-1 z 
Capital Borrowed ($) 3,604 26,941 8, 512 27,484 12, 600 47,638 

00 Beef Housing Capacity Built (cows) - - - 7 - - \!:) 
0 H. M. Beef Feeding Capacity Built (head) - - - - - 1 3 

Farrowing Capacity Built (sows) - 31 - 38 - 47 
Pig Feeding Capacity Built (head) - 619 - 727 - 906 
Corn Purchased (cwt.) 245 4,994 454 3,508 1,255 7,943 
Seasonal Labor Hired (hours) 80 - 210 - 500 294 
Income Minus Variable Costs ($) 1,604b 11,905 1, 895b 17, 845 2,310b 29,753 

a All cattle purchased and/or fed out in 1962. 

bNet income in 1962. 

IV 
U" 
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""" TABLE 11--0RGANIZATION OF DAIRY FARMS IN 1962 AND UNDER OPTIMAL PLANS 

Small Large 
1962 Optimal 1962 Optimal 

Corn for Grain (acres) 36 41.0 70.S 74.3 
Corn for Silage (acres) 3 5.0 - 19.7 ~ Oats (acres) 6.1 - 2.7 - ("J) 

Wheat (acres) 2.2 15.0 15.5 25.0 
("J) 

0 
Soybeans (acres) 9.1 16.2 25.0 22.9 c 
Meadow (acres) 19.4 32.S 41.7 S4.1 :::! 
Hay Harvested (tons) 65.1 102.5 - 284. 8 > 

Q 

Dairy Cows (number) 13 1S 60 71 E: 
Beef Cow Herd (cows) 7 20 - - () 

c 
Feeder Calves Sold (head) 7 - - - t" 

sa >-l 
Feeder Calves Bought (head) - - 62 c 
Calves Fed on Pasture (head) sa 16 - 62 ~ 

> 
Litters Farrowed (number) 9 94 3 14 t" 

Quarters in Which Farrowed N.A. 1 & 4 N.A. 1 & 4 tT1 
><: 

Capital Borrowed ($) 3,369 35,734 10,5S3 '"" - t1:l 

Dairy Capacity Built (cows) - 9 ~ - - H 

Beef Housing Capacity Built (cows) - 9 - 10 ~ 
t1:l 

H. M. Beef Feeding Capacity Built (steers) - - - 62 z 
>-l 

Farrowing Capacity Built (sows) - 38 - 6 
Vl 

Pig Feeding Capacity Built (head) - 6S2 - 46 

~ Corn Purchased (cwt.) 5 4,666 540 661 
Seasonal Labor Hired (hours) 50 - 610 610 0 
Income Less Variable Costs ($) 1, OS9b 1S, 543 3,949b 40, 47S z 

a All cattle purchased and/or fed out in 1962. 

bNet income in 1962. 
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Dairying could not compete with the other livestock enterprises for capital funds 
to build additional facilities on the smaller farms. 

The large dairy farms are quite large and utilize labor-efficient loose housing 
and parlor milking systems. Extra facilities would be built under the optimal 
plans so that the dairy herd could be expanded by about one-sixth. In addition 
several head of feeder calves would be purchased and fed out and a relatively 
small hog enterprise maintained. Dairying, however, would dominate the plans 
whereas for the smaller farms hog -production .is more important. 

The cropping patterns would be similar to those on the other types of farms 
except that part of the corn would be used for silage. More of the cropland 
would be used for meadow crops and more hay harvested. Relatively little com 
would be purchased by the large farms since they had small hog enterprises and 
a substantial feed grain base. Wheat would be grown to the acreage allotment 
limits with soybean acreages grown being relatively small. 

The small farms would borrow all the funds they could tO expand the size 
of business and could profitably use more than attainable under the equity bor
rowing limits assumed. On the large farms, however, capital was not limitational. 
They have a large resource base and could meet the relatively modest expansion 
plans without additional borrowing. Labor limited the expansion of non-dairy 
enterprises on the large farms because the dairy operations have high total labor 
requirements. 

EFFECTS OF PRICE VARIATIONS 

Optimal plans for each of the representative farms were computed at all pos
sible combinations of low, medium, and high prices for corn, hogs, and beef 
cattle. This resulted in 27 sets of computed plans. The changes which would oc
cur .in the optimal organizations at different price levels and at the various price 
ratios are of interest since they indicate the stability of the plans and the adjust
ments which might occur if changes in long run price expectations develop. 
Those at hog-corn and beef-corn ratios which are different than historical rela
tionships also are of interest to the producer who is more efficient in the produc
tion of one type of livestock since such efficiencies normally are reflected in net 
returns to the enterprise. 

Plans for selected price levels and ratios-both higher and lower than his
torical levels-are given in Appendix B. Some of the important effects of varia
tions in prices are described below. 

All Prices Varied Simultaneously 

When the prices of all three products-corn, hogs, and beef cattle-are 
varied simultaneously in the same direction by about 20 percent, the resultant 
changes in the optimal plans are relatively small. Some changes do occur because 
the other prices used for the model are not altered. 
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When all three sets of prices are lowered together, the total size of business 
is reduced for most typical farms. This results from a lessening of the profitability 
of the livestock enterprises because the costs of inputs other than purchased feed 
grains are not affected. In general there would be some slight shift toward beef 
cattle versus hogs at the lower prices. Naturally less corn would be purchased, 
less credit used, and lower .incomes obtained. 

Opposite trends occur when all three sets of prices are increased. The size of 
business generally increases, a shift toward hog production occurs, and credit use 
and net income increase relative to plans at low and medium price levels. 

Corn Prices 

Changing corn prices relative to hog and beef cattle prices has very signifi
cant effects on the optimal organizations. This would be expected because large 
quantities of corn are purchased to feed livestock under the optimal plans and 
changing the price of corn has marked effects on the profitability of the livestock 
enterprises. If only home-grown grains are fed tO livestock it probably would take 
relatively larger price changes to affect the plans because shifts from feeding live
stock to selling grain are not likely to occur so rapidly as reductions or .increases 
in purchased feed. When grain is purchased to feed livestock a larger proportion 
of the inputs require a cash outlay and this tends tO make the farm operator more 
responsive to market forces. 

Changing corn prices upward would result in a reduction in the amount pur
chased and in the quantity of livestock fed. It also tends to produce a shift to
ward beef cattle feeding. Lower corn prices, on the other hand, cause increases in 
the quantity purchased and in the livestock fed with a greater emphasis on hog 
production relative to beef cattle. 

Beef Cattle and Hog Prices 

Changing either hog or beef cattle prices while holding the other, along 
with corn prices, constant results in an increase for the enterprise with the rela
tive rise in price and a decrease for the enterprise with a relative drop in price. 
In general, hog production is affected less by an unfavorable price change and 
more by a favorable price change. Beef production frequently would cease or be 
changed to a cow herd when prices were lowered relative to hog and/or corn 
prices but hog production, although at a reduced level, usually remained a part 
of the optimill plans-even with high beef cattle and low hog prices. 

Lowering the price of one type of livestock enterprise, relative to the other, 
as mentioned above, causes substitution of the one with the relatively higher 
price for the one with the lower. This tends to offset the loss of income result
ing from the lower price but cannot completely make up the loss. On the other 
hand raising one price relative to the other results in substitution of the enter
prise with the then higher price and re-enforces the increase in income that 
would result simply from an increase in the price level. 
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LIMITED RESOURCES 

Linear production relationships must be assumed for linear programming. 
Because of this assumption the limiting resources have especially important ef
fects in determining the optimal plans. For each limited resource the dual solu
tions provide a shadow price which indicates the value to the plan if one more 
unit of the resource could be added to the farm's resources. The shadow prices 
for the major limiting resources for the plans computed with all three sets of 
prices at medium levels are given in Table 12 for each type and size of farm. 

Cropland, rotation meadow, capital funds, and the corn allotments were the 
most limiting factors on most farms . On part of the large farms , capital was not 
limitational or only moderately so. Labor was limited on some farms and during 
some seasons-primarily on the larger farms. 

Typically, with the exception of labor, the shadow prices for a particular type 
of farm decreased as the size of farm increased. This could be expected since the 
larger farms have larger resource bases and hence cannot use them as intensively 
as the small farms . The amount of labor available per farm does not increase 
proportionately with increase in size . Thus labor tended to be excessive on the 
small farms but very limitational on the larger farms. Hence the shadow prices 
for labor increased as the· size of farm increased. 

In general the shadow prices were more than adequate to pay the annual 
costs associated with acquiring the resources to which they applied. The high 
returns from additional land are indicative of the economic benefits that can be 
obtained from expanding the size of a farm and account for much of the pres
sure that .is forcing the price of farmland upward. 

The low or zero shadow prices for labor on the small and medium size farms 
imply that excess labor exists on many Missouri farms. This is true in spite of 
the fact that the operations are greatly expanded under the optimal plans in com
parison to existing operations. On the other hand, the high shadow price asso
ciated with capital on the smaller farms even though capital use is greatly ex
panded over existing usages indicates that capital use is far below possible levels. 
The labor and capital shadow prices for the smaller farms when taken together 
and comparisons between existing and optimal plans are made indicate that labor 
is being substituted for capital on a majority of Northwest Missouri farms. 



TABLE 12--SHADOW PRICES FOR LIMITED RESOURCES WITH MEDIUM PRICES 

Early Late 
Rotation Spring Spring Summer Fall Long-Term Short-Term Corn Wheat 

Type of Farm Cropland Meadow Labor Labor Labor Labor Funds Funds Allotment Allotment 

Cash Grain 
Small 42.61 17.98 - - - - 0.29 o. 27 49.91 14.89 

Medium 42.83 17.44 2.23 - - - 0.26 0.24 47.71 8,42 

Large 19.09 10.96 4.39 - - 0.84 0.25 0.22 44.68 32.67 

Mixed Livestock 
Small 37.09 16.20 7.32 1. 67 - - 0.19 0.17 39 , 18 15.38 

Medium 42.61 17.98 - - - - 0.29 0. 27 44.54 14.89 

Large 10.69 7.93 13.18 4.33 - 4.33 . 01 - 23.42 45.82 

Beef Cattle 
Small 41.88 17.76 - - - - o. 29 0. 27 51.28 8.98 

Medium 33.15 15.92 13.06 3.43 3.43 - 0.01 - 23.17 23.35 

Large 15.62 9. 83 15.19 1. 28 1. 28 1. 28 0.11 0.09 31.01 40.98 

Hog 
Small 42.61 17.98 - - - - 0.29 o. 27 49.91 14.89 

Medium 41.88 17.76 - - - - 0.29 0. 27 50.27 15.62 

Large 40.53 17.14 15.17 1. 27 1. 27 1. 27 0.10 0.09 31.34 15.62 

Dairy 
Small 41.14 16.91 0. 57 - - - 0.29 0. 27 50.25 16.54 

Large 32.99 16.22 20.88 4.68 4.68 4.68 - - 15.22 12.93 
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SUMMARY AND CONCLUSIONS 

The results of the optimality computations of this study indicate that the 

potential for greatly expanded sizes of farm operations exists in Northwest Mis

souri even without the alternative of purchasing additional land. Intensification 

of livestock-hog and beef production-enterprises are possible within the exist

ing resource bases of typical farms in the area. To accomplish such an adjustment 

the typical farm would have to be operated at very high efficiency levels and 

would have to acquire relatively large amounts of additional capital. Because of 

low debt to asset ratios most farms are in favorable positions to acquire addition

al capital by borrowing against the equity of their operations. 
Varying price ratios from historical averages changes the mix of livestock 

enterprises, but does not alter the extent of adjustment appreciably. Higher prices 

do induce larger enterprises and lower prices cause reductions. These changes 

generally are not proportional to the changes in prices. The changes in net in

come, however, are generally more striking and frequently relatively greater than 

the price changes where all livestock prices change in the same direction. When 

ratios of prices between beef cattle and hogs are altered by lower prices of one 

class of livestock, substitution tends to offset some of the effects of the lower 

price income. When, on the other hand, the price of only one class of livestock 

is raised substitution reinforces the price effect and results in relatively higher 

incomes. 
Although very large adjustments are feasible within the capital limits im

posed by a 50 percent equity borrowing requirement, the typical small and med
ium size farm could use considerably more capital than they can acquire on that 

basis. The large farms, in general, have an adequate resource base to obtain nearly 

all the capital they can profitably use. 
The value of additional land under the optimal plans indicates that buying 

land would also be profitable but does not indicate to what extent that activity 

would compete with the livestock for use of a farm's limited capital. Extra land 

is considerably more valuable to the smaller farms than to the larger farms. 

All of the plans which were computed result in a large increase in the pro

duction of hogs or beef cattle-or both-on the individual representative farms. 

While such expansions could be carried out by some farmers without any delete

rious effects, if the plans were widely adopted livestock production in the area 

would be several times 1962 levels. Such an expansion probably would cause live

stock prices to fall and that could offset any gains in income expected from the 

larger size business. However, even at 20 percent lower prices efficient producers 

could increase their incomes by expanding livestock production to the extent 

which fully utilizes the available resources. 
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APPENDIX A 

PRODUCTION COEFFICIENTS USED FOR PROGRAMMING MODEL 

Yields of Field Crops (Per Acre): 

Corn for Grain (bushels) 
Corn for Silage (tons) 
Soybeans (bushels) 
Wheat (bushels) 
Oats (bushels) 
Rotation Meadow (tons) 
Unimproved Permanent Pasture (tons hay equiv. ) 
Improved Permanent Pasture (tons hay equiv. ) 

Fertilizer Reguirementsa (Pounds Per Acre): 

Crop N P20 5 

Corn for Grain 88.4 30.1 
Corn for Silage 137.0 44.7 
Soybeans 55.8 
Wheat 53.6 20.5 
Oats 37.0 13.0 
Rotation Meadow 39.1 

Labor Requirements (Man-Hours Per Acre): 

2-Plow Tractor 3-Plow Tractor 
Own Hire Own Hire 

Harvest Harvest Harvest Harvest 

Corn 5. 85b 4.45 3. 67c 2. 97 
Corn Silage a 9.45 7.97d 6.97 
Soybeans 4. 8 d 4.05 3.32d 2. 57 
Wheat 3.15d 2.40 2. 21d 1. 85 
Oats 2.10 1. 35 1. 95 1. 20 
Rotation Meadow 2.3 1.7 
Hay Harvest 2.52 2.28 2.52 2. 28 

81.0 
14.6 
31. 0 
40.0 
50.0 
3.4 
1.4 
2. 8 

K 20 

21.4 
89.4 
62.0 
9.6 
9. 6 

105.4 

4-Plow Tractor 
Own Hire 

Harvest Harvest 

3.44 2.74 
7.64 6.64 
2.70e 2. 34 
2. 17e 1.42 
1.51e 1.15 
1.4 
2.52 2.28 

aBased on maintenance requirements with allowances for leaching or other losses. 

bl-row corn picker 

c2-row corn picker 

d6, PTO combine 

e12' SP combine 
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Hog Production Systems 

Central Farrowing and Confinement Feeding System: 

Corn Equivalents (cwt. per litter) 
Protein Supplement (cwt. per litter) 
Annual Labor (man hours) 
Miscellaneous Costs ($ per litter) 

Central Farrowing and Portable Feeding System: 

QUARTER: 

Corn Equivalents (cwt. per litter) 
Protein Supplement (cwt. per litter) 
Pasture (animal unit days) 
Annual Labor (man hours) 
Miscellaneous Costs ($ per litter) 

1 

59.36 
11 . 86 
20.0 
14.38 
21.00 

Portable Farrowing and Pasture Feeding System: 

QUARTER: 1 

Corn Equivalents (cwt. per litter) 
Protein Supplement (cwt. per litter) 
Pasture (animal unit days) 
Annual Labor (man hours) 

59.36 
11.86 
20.0 
14.73 

2 

59.32 
11.86 
19.0 
14.68 
21.00 

2 

59.32 
11.86 
25.0 
15.02 

Purchased Feeder Pigs, Confinement Feeding System: 

Corn Equivalent (cwt. per litter) 
Protein Supplement (cwt. per litter) 
Annual Labor (man hours) 
Miscellaneous Costs·($ per litter) 

Purchased Feeder Pigs, Pasture Feeding System: 

QUARTER: 1 

Corn Equivalent (cwt. per pig) 5. 63 
Protein Supplement (cwt. per pig) 1. 05 
Pasture (animal unit days) 0.015 
Annual Labor (man hours) 0.88 
Miscellaneous Costs ($ per pig) 1.47 

2 

5.61 
1. 05 
0.015 
0.88 
1.47 

31 

(All Quarters) 

59.25 

3 

62.78 
12.30 
13.0 
13.63 
21.00 

3 

62.78 
12.30 
19.0 
13.97 

11. 96 
13.33 
21.00 

4 

60 . 73 
11.68 
15.0 
13 .33 
21.00 

4 

60.73 
11.68 
15.0 
13.67 

(All Quarters) 

5.61 

3 

5.95 
1. 05 
0. 015 
0. 88 
1. 47 

1. 09 
0.88 
1.47 

4 

5.76 
1. 05 
0.015 
0.88 
1. 47 
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Beef Cattle Systems: 

Beef Cow Herds Producing Feeder Calves: 

Corn Equivalents (cwt. per cow) 
Protein Supplement (cwt. per cow) 
Hay (cwt. per cow) 
Pasture (cwt. hay equivalents per cow) 
Annual Labor (man hours) - Small Farms 

Medium Farms 
Large Farms 

Miscellaneous Costs ($per cow) 

Calf Feeding Systems: 

Corn Equivalents (cwt. per head) 
Protein Supplement (cwt. per head) 
Hay (cwt. per head) 
Pasture (cwt. hay equivalent per head) 
Silage (tons per head) 
Corn 
Annual Labor (man hours per head) 

Low Mechanization 
High Mechanization 

Miscellaneous Costs ($ per head) 
Low Mechanization 
High Mechanization 

Corn Equivalents (cwt. per head) 
Protein Supplement (cwt. per head) 
Hay (cwt. per head) 
Pasture (cwt. hay equivalent per head) 
Silage (tons per head) 
Corn 
Annual Labor (man hours per head) 

Low Mechanization 
High Mechanization 

Miscellaneous Costs ($ per head) 
Low Mechanization 
High Mechanization 

Yearling Feeding Systems: 

Corn Equivalents (cwt. per head) 
Protein Supplement (cwt. per head) 
Hay (cwt. per head) 
Corn Silage (tons per head) 
Annual Labor (man hours) 

Low Mechanization 
High Mechanization 

Miscellaneous Costs ($per head) 
Low Mechanization 
High Mechanization 

With Silage 

25.14 
3.62 

12.18 

1.5 

12.05 
4.79 

2.41 
3. 25 

With Silage 

27.66 
2. 8 

11.15 
22.0 
1.1 

10.42 
3.88 

2. 84 
3.73 

With Silage 

22.40 
2. 88 
3. 20 
1. 20 

6.65 
2. 63 

2. 51 
2.94 

2. 69 
0.98 

30.0 
69.89 
20.00 
16.00 
14.00 
12. 00 

Dry lot 

Pasture 

Without Silage 

30.13 
3.22 

16.18 

12.05 
4. 79 

2.41 
3.25 

Without Silag!( 

27. 22 
2. 5 

13.4 
22.0 

10.42 
3.88 

2.84 
3.73 

Without Silage 

27.20 
1. 60 
7.20 

6.65 
2.63 

2.51 
2. 94 
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Dairy Cattle Systems (Continued) 

Corn Equivalents (cwt. per cow) 
Protein Supplement (cwt. per cow) 
Hay (cwt. per cow) 
Corn Silage (tons per cow) 
Pasture (cwt. hay equivalents) 
Annual Labor (man hours per cow) 
Miscellaneous Costs ($ per cow) 

With Silage 

17.19 
4.44 

68.06 
4.00 

47.40 
88. 92 
47.35 

33 

Without Silage 

30. 52 
2.84 

94.73 

47.40 
87.11 
47.35 

OPTIMAL PLANS FOR REPRESENTATIVE FARMS IN 
NORTHWEST MISSOURI AT VARIOUS PRICE LEVELS AND 

RATIOS 

APPENDIX B 

Optimal plans were computed for each representative farm at all possible 
price combinations for hogs, beef cattle, and corn, wih three different price levels 
for each enterprise-high, medium, and low. This is a total of 27 different sets 
of plans (3 x 3 x 3) . This permits the construction of optimal supply response 
function for each of the three enterprises. For the purpose of this bulletin, how
ever, not all price combinations are relevant and space restrictions do not permit 
a complete presentation of results. Instead a selected set of plans for each repre
sentative farm are presented to indicate the effects of various price levels and ra
tios upon the types of operations which would be most profitable. In the follow
ing tables prices are listed for corn, hogs, and beef cattle in that order. The letters 
L, M, and H represent low, medium, and high prices respectively. 



APPENDIX TABLE I--OPTIMAL PLANS FOR SMALL CASH GRAIN FARMS AT VARIOUS PRICE RATIOS 

Price Levels for Corn, Hogs, and Beef Cattle 
LLL MMM HHH MLM MHM MML MMH LMM HMM 

Corn for Grain (acres) 36 36 36 33 36 36 33.4 36 36 
Corn for Silage (acres) - - - 3 - - 2.7 
Wheat (acres) 20 20 20 18 20 20 17.8 20 20 
Soybeans (acres) 13.1 13.1 9.8 - 21.2 21.6 - 14.2 9. 2 
Meadow (acres) 9.9 9.9 13.3 25 1.8 1.5 25.2 8. 8 13.8 
Hay Harvested (acres) 29.5 29.5 40.3 84. 9 - - 85.4 25.5 42.8 

Beef Cow Herd (cows) 15 15 20 22 - - - - 29 
Feeder Calves Sold (head) - - - 17 - - - - 23 
Feeder Calves Bought (head) - - - - - - 130 38 
Calves Fed in Dry Lot (head) - - - - - - 26 
Calves Fed on Pasture (head) 11 12 16 - - - 104 38 
Hogs Produced (litters) 44 44 43 2 55 52 2 42 43 
Quarters in Which Farrowed 1&4 1&4 1, 2,& 4 1 1, 2,& 4 1&4 1 1, 2,& 4 1&4 

Capital Borrowed ($) 15164 15164 15086 24535 12768 13895 24545 15384 17370 
Beef Housing Capacity Built (cows) - - 8 62 - - 62 3 6 
L. M. Feeding Capacity Built (steers) - - - 92 - - 92 
Farrowing Capacity Built (sows) 20 20 12 - 16 24 - 12 20 
Feeding Capacity Built (pigs) 339 339 214 - 277 400 - 208 332 
Corn Purchased (cwt.) 1434 1434 1493 2510 1658 1491 2514 2079 1055 

Income Less Variable Costs ($) 6361 8992 11706 7684 11796 8669 11335 9630 8516 



APPENDIX TABLE 2--0P TIMAL PLAN FOR SMALL BEEF CAT T LE FARMS AT VARIOUS PRICE RATIOS 

Price Levels for Corn, Hogs, and Beef Cattle 
LLL MMM HHH MLM MHM MML MMH. LMM HMM 

Corn for Grain (acres) 26 26 26 19. 7 26 26 26 26 26 
Corn for Silage (acres) - - - 6.3 
Wh eat (acres) 15 15 15 - 15 15 - 15 15 
Soybeans (acres) 5.1 - - - 10 . 9 11.3 - 5. 3 
Meadow (acres) 7.9 13 13 28 2 1. 7 28 7. 7 13 
Hay Harvested (acres) 21. 5 39 . 5 38. 4 95. 2 - - 94 . 5 20 . 1 39 . 1 

Beef Cow Herd (cows) 11 20 19 - - - - - 26 
Feeder Calves Sold (head) - - - - - - - - 21 
Feeder Calves Bought (head) - - - 152 - - 141 30 
Calves Fed on Pasture (head) 8 15 15 152 - - 141 30 
Hogs Produced (litters) 56 50 53 - 64 61 6 54 53 
Quarters in Which Farrowed 1&4 1 & 4 1 , 2,& 4 - 1, 2, & 4 1 & 4 1 1, 2, & 4 1&4 

Capital Borrowed ($) 14912 16262 15097 27825 12658 13981 26461 14791 17355 
Beef Housing Capacity Built (cows) - 13 13 83 - - 76 3 10 
L . M. Feeding Capacity Built (s teers) - - - 122 - - 111 
Farrowing Capacity Built (sows) 20 17 10 - 14 23 - 10 18 
Feeding Capacity Built (pigs) 381 333 218 - 281 424 - 225 360 
Corn Purchased (cwt. ) 2445 2329 2497 3573 2678 2481 3614 3006 2065 

Income Less Variable Costs ($) 5478 8253 11126 6993 11642 7970 11273 9209 7427 



APPENDIX TABLE 3--0PTIMAL PLAN FOR SMALL MIXED LIVESTOCK FARMS AT VARIOUS PRJCE RATIOS 

Price Levels for Corn, Hogs, and Beef Cattle 
LLL MMM HHH MLM MHM MML MMH LMM HMM 

Corn for Grain (acres) 27 26.6 24.1 23 27 27 23 27 27 
Corn for Silage (acres) - .4 2.9 4 - - 4 
Wheat (acres) 15 15 15 - 15 15 - 15 15 
Soybeans (acres) 25.8 24.9 19.5 - 25.5 25.6 - 18.5 25.6 
Meadow (acres) 4.2 5.4 10.5 45 4.5 4.4 45 11.5 4.4 
Hay Harvested (acres) - 3.4 - 150.9 - - 149.3 25.8 

Feeder Calves Bought (head) - 6 38 232 - - 229 38 
Calves Fed on Pasture (head) - 6 38 232 - - 229 38 
Hogs Produced (litters) 142 115 120 22 147 146 39 122 145 
Quarters in Which Farrowed 1,2,& 4 1 & 4 1,2,& 4 1 & 4 1, 2, & 4 1,2, & 4 1 & 2 1,2,3&4 1, 2,& 4 

Capital Borrowed($) 34931 35395 37312 54030 34870 35356 60986 37420 35356 
Beef Housing Capacity Built (cows) - - - 126 - - 124 
L. M. Feeding Capacity Built (steers) - - 11 45 - - 13 11 
H. M. Feeding Capacity Built (steers) - - - 160 - - 189 
Farrowing Capacity Built (sows) 51 47 38 - 46 50 9 40 49 
Feeding Capacity Built (pigs) 903 833 705 88 827 879 228 712 879 
Corn Purchased (cwt.) 7319 7620 8015 7349 7578 7514 8319 8024 7514 

Income Less Variable Costs ($) 8811 14516 20367 9094 22917 14509 17696 17328 11826 



APPENDIX TABLE 4--0PTIMAL PLAN FOR SMALL HOG FARMS AT VARIOUS PRICE RATIOS 

Price Levels for Corn, Hogs, and Beef Cattle 
LLL MMM HHH MLM MHM MML MMH LMM HMM 

Corn for Grain (acres) 17 17 17 15,4 17 17 15.4 17 17 Corn for Silage (acres) - - - 1.6 - - 1.6 
Wheat (acres) 15 15 15 15 15 15 15 15 15 
Soybeans (acres) 42.7 42.3 30.7 9.5 45 45 9. 5 43 , 3 30.1 
Meadow (acres) 7 . 3 7.3 19.3 40.5 5 5 40.5 6. 7 19.9 
Hay Harvested (acres) 16.1 16.1 56.6 136 5.9 8 136 12.4 60 
Beef Cow Herd (cows) 8 8 28 - 4 5 - - 40 
Feeder Calves Sold (head) - - - - 3 4 - - 32 
Feeder Calves Bought (head) - - - 197 - - 197 18 
Calves Fed in Dry Lot (head) - - - 52 - - 52 
Calves Fed on Pasture (head) 6 6 22 145 - - 145 18 
Hogs Produced (litters) 92 92 83 17 101 92 17 96 82 Quarters in Which Farrowed 1& 4 1&4 1,2,& 4 1 & 4 1, 2, & 4 1 & 4 1&4 1, 2, & 4 1 & 4 
Capital Borrowed ($) 2694 26941 28276 43967 24622 26846 32967 25377 31922 
Beef Housing Capacity Built (cows) - - 30 116 - - 116 - 28 
L. M. Feeding Capacity Built (steers) - - 5 180 - - 180 1 
Farrowing Capacity Built (sows) 31 31 13 - 19 33 - 17 26 
Feeding Capacity Built (pigs) 619 619 324 17 418 640 17 392 540 
Corn Purchased (cwt.) 4994 4994 497 3 6354 5278 4952 6354 5548 4294 
Income Less Variable Costs ($) 8051 11905 15960 8802 17509 11691 15153 13783 10226 



APPENDIX TABLE 5--0PTIMAL PLANS FOR MEDIUM CASH GRAIN FARMS AT VARIOUS PRICE RATIOS 

Price Levels for Corn, Hogs, and Beef Cattle 
LLL MMM HHH MLM MHM MML MMH LMM HMM 

Corn for Grain (acres) 56 56 56 56 56 56 56 56 56 
Oats (acres) - - - - 4.1 0.9 
Wheat (acres) 23 23 23 23 23 23 23 23 23 
Soybeans (acres) 64 62 . 5 62 .1 40 . 1 64 64 42 67. 8 62.5 
Meadow (acres) 9 10.5 10 . 9 32.9 4 . 9 8. 1 31 9.2 10.5 
Hay Harvested (acres) 18. 1 22 . 8 24 106. 7 - 14. 7 100.9 18. 2 22 . 8 

Beef Cow Herd (cows) 5 11 12 21 - 10 - 1 11 
Feeder Calves Sold (head) - - - - - 8 
Feeder Calves Bought (head) 11 - - 97 - 151 23 
Calves Fed on Pasture (head) 15 9 9 113 - - 151 24 9 
Hogs Produced (litters) 141 143 143 89 156 145 80 142 143 
Quarters in Which Farrowed 1 & 4 1 , 2, & 4 1 , 2, & 4 1 & 4 1, 2, & 4 1 & 4 1 & 4 1, 2, & 4 1 , 2,& 4 

Capital Borr owed ($) 43240 42447 42428 55483 38956 43240 58172 42676 42447 
Beef Housing Capacity Built (cows) - - 1 77 - - 81 
H. M. Feeding Capacity Built (steers) - - - 113 - - 151 
Farrowing Capacity Built (sows) 62 57 56 36 43 64 31 54 57 
Feeding Capacity Built (pigs) 1058 988 973 640 761 1087 564 944 988 
Corn Purchased (cwt.) 6434 6371 6380 6411 6750 6176 6955 6735 6271 

Income Less Variable Costs ($) 13375 19759 26189 12803 28238 19441 21552 22109 17484 



APPENDIX TABLE 6--0PTIMAL PLANS FOR MEDIUM MIXED LIVESTOCK FARMS AT VARIOUS PRICE RATIOS 

;Erice Levels for Corn, Hogs, and Beef Cattle 
LLL MMM HHH MLM MHM MML MMH LMM HMM 

Corn for Grain (acres) 57 57 57 55.6 57 57 55.6 57 57 
Corn for Silage (acres) - - - 1.4 - - 1.4 
Wheat (acres) 27 27 27 27 27 27 27 27 27 
Soybeans (acres) 52.9 53.9 46.3 29.5 60.3 61 35.4 54.8 46.1 
Meadow (acres) 11.1 11.1 18.8 33.5 4.7 4 29.7 10.2 18.9 
Hay Harvested (acres) 25.5 25.5 49.5 105.2 - 0.6 93.8 19.7 52.5 

Beef Cow Herd (cows) 13 13 24 41 - 1 - - 35 
Feeder Calves Sold (head) - - - - - 1 - - 28 
Feeder Calves Bought (head) - - - 36 - - 141 29 
Calves Fed on Dry Lot (head) - - - 14 - - 14 
Calves Fed in Pasture (head) 10 10 19 54 - - 127 29 
Hogs Produced (litters) 130 130 129 93 145 137 74 135 126 
Quarters in Which Farrowed 1 & 4 1 & 2 1,2,& 4 1 & 2 1, 2, & 4 1 & 4 1 & 4 1, 2,& 4 1&4 

Capital Borrowed ($) 37781 37781 36921 46128 33718 36731 51413 35630 41291 
Beef Housing Capacity Built (cows) - - 18 66 - - 73 - 16 
H. M. Feeding Capacity Built (steers) - - - 54 - - 141 
Farrowing Capacity Built (sows) 55 55 33 36 38 58 27 35 53 
Feeding Capacity Built (pigs) 963 963 610 663 693 1014 512 641 925 
Corn Purchased (cwt.) 5589 5589 5822 5201 6079 5632 6270 6411 

Income Less Variable Costs ($) 12960 18976 25221 12418 26927 18694 20549 21117 17047 



APPENDIX TABLE 7--0PTIMAL PLANS FOR MEDIUM BEEF CATTLE FARMS AT VARIOUS PRICE RATIOS 

Price Levels for Corn, Hogs, and Beef Cattle 

LLL MMM HHH MLM MHM MML MMH LMM HMM 

Corn for Grain (acres) 42 36.8 35.8 23.3 42 42 25.4 35.8 42 

Corn for Silage (acres) - 5.2 6.2 6. 2 - - 6.2 6.2 

Wheat (acres) 17 17 17 - 17 17 - 17 17 

Soybeans (acres) 27 .5 27.4 - - 39 38. 7 - - 31.1 

Meadow (ac res) 18.5 18.6 46 75.5 7 7.3 73.4 46 14.9 

Hay Harvested (acres) 46 . 4 40. 7 141 254 - - 241.5 141 27 

Feeder Calves Bought (head) 69 69 221 389 - - 371 221 40 

Calves Fed on Pasture (head) 69 69 221 389 - - 371 221 40 

Hogs Produced (litters) 166 207 151 28 240 228 94 151 216 

Quarters in Which Farrowed 2&4 1, 2 , 3& 4 1, 2, 3& 4 1 & 4 1,2,3& 4 1 , 2, 3&4 1 & 4 1, 2, 3& 4 1, 2 , 3& 4 

Capital Borrowed($) 49397 56337 83259 90146 53197 46768 115746 56313 53455 

Beef Housing Capacity Built (cows) - 98 208 98 - 196 98 

H. M. Feeding Capacity Built (steers) 69 69 221 389 - - 371 221 40 

Farrowing Capacity Built (sows) 60 48 39 - 77 53 59 37 50 

Feeding Capacity Built (pigs) 1072 873 735 112 729 967 640 735 905 

Corn Purchased (cwt.) 10229 12714 14098 12525 14356 11800 15849 14096 12410 

Income Less Variable Costs ($) 12955 22082 31531 15202 34934 21708 30337 26808 17548 



APPENDIX TABLE 8--0PTIMAL PLANS FOR MEDIUM HOG FARMS AT VARIOUS PRICE RATIOS 

Price Levels for Corn, Hogs, and Beef Cattle 
LLL MMM HHH MLM MHM MML MMH LMM HMM 

Corn for Grain (acres) 72 72 72 72 72 72 72 72 72 
Oats (acres) - - - - 1.3 1.9 
Wheat (acres) 16 16 16 16 16 16 16 16 16 
Soybeans (acres) 46 46 37.4 22.9 46 46 26.6 46 41.3 
Meadow (acres) 12 12 20.6 35.1 10.7 10.1 31.4 12 16.7 
Hay Harvested (acres) 30.7 30.7 59.4 113.3 24 24 102.3 29.2 47.2 

Beef Cow Herd (cows) 15 15 29 39 16 16 - 9 23 
Feeder Calves Sold (head) - - - - 13 13 
Feeder Calves Bought (head) - - - 51 - - 153 17 
Calves Fed in Dry Lot (head) - - 23 
Calves Fed on Pasture (head) 12 12 - 82 - - 153 24 18 

, Hogs Produced (litters) 105 106 102 64 117 110 45 110 100 
Quarters in Which Farrowed 1&4 1 & 4 1, 2,& 4 1 & 4 1, 2, & 4 1 & 4 1 & 4 1, 2, & 4 1 & 4 

Capital Borrowed ($) 27484 27484 27530 37107 25289 27689 42205 25739 28709 
Beef Housing Capacity Built (cows) 7 7 28 76 - - 83 8 19 
H. M. Feeding Capacity Built (steers) - - - 82 - - 153 
Farrowing Capacity Built (sows) 38 38 18 17 24 40 8 22 35 
Feeding Capacity Built (pigs) 727 727 423 388 502 763 243 465 682 
Corn Purchased (cwt.) 3508 3508 3622 3217 3733 3380 4248 4069 3398 

Income Less Variable Costs ($) 12395 17845 23495 12770 24345 17461 19598 19180 16628 



APPENDIX TABLE 9--0PTIMAL PLANS FOR LARGE CASH GRAIN FARMS AT VARIOUS PRICE RATIOS 

Price Levels for Corn, Hogs, and Beef Cattle 
LLL MMM HHH MLM MHM MML MMH LMM HMM 

Corn for Grain (acres) 135 135 135 130 . 4 135 135 135 135 135 
Corn for Silage (acres) - - 0 . 5 4 . 6 
Oats (acres) 6.3 4.3 - - 11.9 11.2 - 4.2 4 . 3 
Wheat (acres) 49 49 49 49 49 49 49 49 49 
Soybeans (acres) 119 119 92.4 86.9 119 119 96 .. 6 119 119 
Meadow (acres} 10.7 12.7 43.7 49 . 2 5 5. 8 39.4 12.8 12.7 
Hay Harvested (acres) 24 29.9 142. 8 163.9 1.5 7.2 129.7 30.6 29 . 1 

Beef Cow Herd (cows) 12 15 37 25 1 5 - 69 15 
Feeder Calves Sold (head) - - - - 1 4 
Feeder Calves Bought (head) - - 103 174 - - 194 19 
Calves Fed in Dry Lot (head) - - 5 45 
Calves Fed on Pasture (head) 9 12 127 149 - - 194 26 12 
Hogs Produced (litters) 127 128 59 34 141 132 44 125 128 
Quarters in Which Farrowed 1, 2,& 4 1,2, & 4 1 & 4 1 & 4 1, 2, & 4 1 & 4 1&4 1, 2,& 4 1 , 2,& 4 

Capital Borrowed ($) 32975 32003 48730 54931 29376 32677 5269 32888 32184 
Beef Housing Capacity Built (cows) - 4 104 132 - - 107 8 4 
H. M. Feeding Capacity Built (steers) - - 132 194 - - 194 
Farrowing Capacity Built (sows) 53 45 22 10 40 59 15 44 45 
Feeding Capacity Built (pigs) 902 773 413 218 695 999 - 763 773 
Corn Purchased (cwt.) 1727 1909 1624 1991 2133 1657 2583 2130 1909 

Income Less Variable Costs ($) 21406 28690 30315 23223 36333 28305 31073 29418 28004 



APPENDIX TABLE 10--0PTIMAL PLANS FOR LARGE MIXED LIVESTOCK FARMS AT VARIOUS PRICE RATIOS 

Price Levels for Corn, Hogs, and Beef Cattle 
LLL MMM HHH MLM MHM MML MMH LMM HMM 

Cor n for Grain (acres) 223 223 223 218.3 223 223 218. 3 223 223 
Corn for Silage (acres) - - - 4.7 - - 4. 7 
Oats (acres ) 2.9 1.5 - - 16. 5 16.2 - - 1.3 
Wheat (acres) 58 58 58 58 58 58 58 58 58 
Soyberu1s (acres) 131 131 131 95.3 131 131 89 . 9 131 131 
Meadow (acres ) 21.1 22.5 24 59 .7 7.5 7. 8 65. 1 24 22. 7 
Hay Harvested (acres) 53 . 6 53 . 6 59 .1 191. 3 - - 208 . 2 59 . 1 53 . 6 

Beef Cow Herd (cows) - - 8 
Feeder Calves Bought (head) 80 80 88 273 - - 294 88 80 
Calves Fed in Dry Lot (head) - - - 128 - - 149 
Calves Fed on Pasture (head) 80 80 88 145 - - 145 88 80 
Hogs Produced (litters) 192 240 237 122 271 269 139 236 218 
Quarters in Which Farrowed 1 & 4 1 , 2, 3& 4 1 , 2,3& 4 1 & 4 1 , 2, 3& 4 1 , 2,3& 4 1 & 4 1,2,3&4 1, 2, & 4 

Capital Borr owed ($) 56906 65914 67509 83061 56996 53702 98523 67508 60894 
Beef Housing Capacity Built (cows) 15 15 20 140 - - 154 20 15 
H. M. Feeding Capacity Built (steers) 80 80 88 273 - - 294 88 80 
Farrowing Capacity Built (sows) 75 64 64 40 44 67 49 64 62 
Feeding Capacity Built (pigs) 1370 11 95 1189 805 1244 1241 947 1189 1162 
Corn Purchased (cwt. ) 3901 6861 6958 5564 6051 5913 7259 6958 5638 

Income Less Variable Cos ts ($) 31439 44651 58218 33389 59419 44013 49162 471 22 46569 



APPENDIX TABLE 11-- 0PTIMAL PLANS FOR LARGE BEEF CATTLE FARMS AT VARIOUS PRICE RATIOS 

Price Levels for Corn, Hpgs, and Beef Cattle 
LLL MMM HHH MLM MHM MML MMH LMM HMM 

Corn for Grain (acres) 122 122 122 122 122 122 122 122 1 22 
Oats (acres) - - 9,9 - 23.4 23 . 5 - - 10.5 
Wheat (acres) 27 27 27 27 27 27 27 27 27 
Soybeans (acres) 107 107 107 31.1 107 107 31.2 107 107 
Meadow (acres ) 32 32 22 . 1 107.9 8. 6 8. 5 107. 8 32. 1 21 . 5 
Hay Harvested (acres) 93 86 . 2 49.5 365. 8 - - 365.6 86 . 2 49 . 5 

Beef Cow Herd (cows) - - - 1 
Feeder Calves Bought (head) 139 129 74 545 - - 546 129 74 
Calves Fed on Pasture (head) 139 129 74 545 - - 546 129 74 
Hogs Produced (litters) 167 212 241 9 274 273 9 212 218 
Quarters in Which Farrowed 1 & 4 1,2,3&4 1, 2, 3& 4 1 1 , 2,3& 4 1,2,3& 4 1 1,2,3&4 1, 2, & 4 

Capital Borrowed ($) 13996 78207 10212 129236 62118 61617 129243 78207 65026 
Beef Housing Capacity Built (cows) 42 36 - 307 - - 307 36 
H. M. Feeding Capacity Built (steers) 139 129 241 546 - - 546 129 74 
Farrowing Capacity Built (sows) 74 58 60 456 65 65 - 58 64 
Feeding Capacity Built (pigs) 1262 1007 1042 - 1118 1103 - 1007 1088 
Corn Purchased (cwt. ) 8832 11810 11140 12107 10690 10622 12113 11181 9647 

Income Less Variabl e Costs ($) 22291 33766 45635 27542 48850 33108 43273 37761 29791 



APPENDIX TABLE 12--0PTIMAL PLAN FOR LARGE HOG FARMS AT VARIOUS PRICE RATIOS 

Price Levels for Corn, Hogs, and Beef Cattle 

LLL MMM HHH MLM MHM MML MMH LMM HMM 

Corn for Grain (acres) 115 115 115 115 115 115 115 115 115 

Oats (acres) - - - - 2.3 2.3 

Wheat (acres) 41 41 41 41 41 41 41 41 41 

Soybeans (acres) 89 89 85.4 13.5 89 89 24.2 85.9 89 

Meadow (acres) 9 9 12.1 84.6 6.7 6.7 73.8 12.1 9 

Hay Harvested (acres) 13.5 8.4 19.6 284,3 - - 247.8 19.6 9.1 

Feeder Calves Sold (head) - - - 41 

Feeder Calves Bought (head) 20 13 29 302 - - 370 29 14 

Calves Fed on Pasture (head) 20 13 29 334 - - 370 29 14 

Hogs Produced (litters) 154 212 205 34 218 218 34 205 201 

Quarters in Which Farrowed 1 & 4 1,2,3& 4 1,2,3& 4 1&4 1,2,3&4 1,2, 3& 4 1 & 4 1, 2, 3& 4 1, 2, 3& 4 

Capital Borrowed ($) 42535 47737 49541 92257 46328 46328 93286 49541 45413 

Beef Housing Capacity Built (cows) - - - 238 - - 221 

H. M. Feeding Capacity Built (steers) - - - 302 - - 370 

Farrowing Capacity Built (sows) 60 47 46 - 48 48 - 46 48 

Feeding Capacity Built (sows) 1105 906 886 144 915 915 146 886 927 

Corn Purchased (cwt.) 5701 7943 8024 7384 7877 7877 8422 8023 7244 

Income Less Variable Costs ($) 20263 29753 39505 22731 42237 29681 34928 32617 26943 



APPENDIX TABLE 13--0PTIMAL PLANS FOR SMALL DAIRY FARMS AT VARIOUS PRICE RATIOS 

Price Levels for Corn, Hogs, and Beef Cattle 
LLL MMM HHH MLM MHM MML MMH LMM HMM 

Corn for Grain (acres) 38.1 41 41 36.2 43.5 38.6 41.7 41 40.3 
Corn for Silage (acres) 7.9 5 5 9. 8 2.5 7. 4 4.3 5 5 .7 
Wheat (acres) 15 15 15 15 15 15 14 15 15 
Soybeans (acres) 18 16.2 12.4 - 23 . 9 19.8 - 21.2 16. 9 
Meadow (acres) 31 32. 8 36. 6 49 25 . 1 29.2 50 27.8 32. 1 

Hay Harvested (acres) 97.6 102.5 114.5 165.9 73.3 90.8 165.8 83.9 100.3 

Beef Cow Herd (cows) - 20 26 - - - - - 15 
F eeder Calves Bought (head) - - - 68 - - 169 34 
Calves Fed on Pasture (head) - 16 21 68 - - 169 34 11 

Hogs Produced (litters) 75 94 94 9 113 94 43 99 92 

Quarters in Which Farrowed 1 & 4 1 & 4 1, 2, & 4 4 1, 2, & 4 1 & 4 1 & 4 1, 2,& 4 1 & 4 

Capital Borrowed ($) 37605 35734 35244 35291 30976 36863 47522 34054 35914 

Beef Housing Capacity Built (cows) - 9 18 22 - - 88 
L. M. Feeding Capacity Built (steers) - - - - - - 137 2 

Farrowing Capacity Built (sows) 33 38 27 - 29 35 13 28 37 

Feeding Capacity Built (pigs) 596 682 500 - 529 629 272 522 667 

Silo Capacity Built (tons) 78 36 36 105 - 70 26 36 47 

Corn Purchased (cwt.) 3778 4666 4778 1638 5198 3974 6253 5448 4478 

Income Less Variable Costs ($) 14717 1 8543 23171 14865 24535 18202 21669 20349 16941 



APPENDIX TABLE 14--0PTIMAL PLANS FOR LARGE DAIRY FARMS AT VARIOUS PRICE RATIOS 

Price Levels for Corn, Hogs, and Beef Cattle 
LLL MMM HHH MLM MHM MML MMH LMM HMM 

Corn for Grain (acres) 51.3 74.3 86.2 74.1 87.6 76.3 71.3 78.8 73.7 
Corn for Silage (acres) 21.2 19.7 7.8 19.9 6.4 17.7 22.7 15.2 20.3 
Wheat (acres) 25 25 25 25 25 25 13.4 25 25 
Soybeans (acres) 51.2 22.9 29.6 19.7 75.5 32.9 - 17.5 25 
Meadow (acres) 77.3 84.1 77.2 87 .3 31.5 74.1 118.6 89.5 82 

Hay Harvested (acres) 261,4 284.8 247.2 296.9 78.7 250 400.5 299.7 277.4 

Feeder Calves Bought (head) 127 62 226 77 - - 443 168 41 

Calves Fed on Pasture (head) 127 62 226 77 - - 443 168 41 
Hogs Produced (litters) 17 71 145 - 246 35 28 51 13 
Quarters in Which Farrowed 4 2&4 1, 2, 3& 4 - 1, 2, 3& 4 3 & 4 1 & 4 1,3, & 4 1&4 

Capital Borrowed ($) - - 79724 - 53892 - 108042 38676 
Beef Housing Capacity Built (cows) - 10 117 - - - 258 79 
H. M. Feeding Capacity Built (steers) 127 62 226 77 - - 443 168 41 
Farrowing Capacity Built (sows) 9 6 33 - 79 6.3 6 12 5 
Feeding Capacity Built (pigs) 69 46 596 - 1326 126 159 251 39 

Corn Purchased (cwt.) - 661 12435 316 11366 626 12278 5739 

Income Les s Variable Costs ($) 38771 40478 46570 40056 49543 40136 47412 41268 40367 
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