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CHAPTER I

INTRODUCTION

Importance of the Arizona Cattle Feeding Industry

Cattle feeding has developed into a major agricultural industry 

in Arizona during the last twenty-five years. At the present time 
about 225 feedicts are operating in Arizona. These feedlots have a total 
capacity of approximately 300,000 head. It was estimated that over 

1*00,000 head of cattle were finished in Arizona feedlots during 1956.

It has been estimated that these cattle increased in value 20 million 

dollars while in the feedlot.

Cattle feeding operations in Arizona are concentrated in the 

Salt River Valley and Yuma areas, although feedlots are located through
out the state. Many of these operations are on a fairly large scale, 

the largest having a capacity of 30,000 head at one time.

The number of cattle on feed in Arizona, January 1, 1930, was 
23,000 head; January 1, l?ltl, 61*,000 head; and January 1, 1957, 222,000 

head. This indicates the extent to which the cattle feeding industry 

has expanded in Arizona since 1930.
This expansion has been caused by several factors. About 85 per 

cent of the total area of Arizona is devoted to range cattle production, 

and this provides an abundance of feeder cattle within a short distance
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of the feedlots* A westward movement of the population has caused an 

increased demand for finished cattle in the western United States. large 
areas of Arizona have been developed into Irrigated farmland. These 
irrigated farms provide a source of feed close to the feedlots. At the 

present time large amounts of barley, grain sorghum, hay, and other live

stock feed produced in Arizona are used by cattle feeders within the 

state.

The Problem

Every feedlot operator is faced with the problem of what price 

margin he needs to break-even when feeding cattle in his feedlot. . 
Margin is the difference between the sale price per pound of the slaugh

ter animal and the purchase price per pound of the feeder animal that 

goes in the feedlot to be finished. In order to break even, the cost 
of the feeder animal plus the total cost of the gain must be less than, 

or equal to, the sale value of the slaughter animal.

If the cost per pound of gain is less than the selling price per 
pound, the feeder does not need any positive margin between the selling 
price of the slaughter animal and the purchase price of the feeder ani

mal in order to break even. A feeder needs a margin when the cost per 
pound of gain is more than the selling price per pound. With feed prices 

at the 1957 level and with 1957 selling prices, it is essential to have 

a margin if the feeder is going to break even. This break-even margin 
is affected by the initial weight of the feeder animal, feed efficiency, 

total pounds of gain, feed prices, cost per pound of gain, and expected 

selling price.
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The problem facing the feeder is to take into account enough of 

these variables that affect margin to be able to purchase feeder animals 
at a price which will give him enough margin between the purchasing price 

of the feeder and the selling price of the slaughter animal to make a 

profit, or at least break even.

Purposes of the Study

The purposes of this study are as follows:
1. To provide cattle feeders with detailed data on the various 

changes in the operation of an Arizona feedlot over the sixteen year 
period, 19bl-1956. This will cover changes in initial and final weights, 

gain per day, cost per pound of gain, selling price, necessary margin, 

ration, and feed costs.
2. To provide detailed data on feed efficiency^*! this feedlot 

over a sixteen-year period, 19U1-1956.

3. To provide feeders with detailed data that might be of some 

help to them in determining the break-even margin needed under various 
conditions such as difference in length of feeding period, rate of gain, 
different "feed costs, and initial weight of the feeder animals.

Source of Data

Data used in this study were obtained from Mr. E. Bay Cowden of 

the Cowden Livestock Company, Phoenix, Arizona.
Records from 188 lots of Hereford steers were used as the basis 

of this study. These records cover the entire period from 19U1 to 1956*

^ Feed efficiency as used in this study means pounds of feed per 
pound of gain.
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All of these lot records are detailed and complete. The same type of 

form was used for the whole period. Figure 1 shears a sample of the 

fora used to keep the detailed information regarding each lot of steers 

fed.

Figure 1. CCWDM LIVESTOCK CO.
CORRAL FEEDING RECORDS

Date In - Date Out

LOT TOTAL WEIGHT

HEAD OUT 
HEAD IN

TOTAL GAIN________________ ____________  '
AVERAGE WEIGHT OUT
AVERAGE WEIGHT I N ___________________________ ________
AVERAGE GAIN
TOTAL NUMBER FE&) DAIS
AVERAGE NUMBER FEED DAYS
AVERAGE GAIN PER DAT
TOTAL CORRAL CHARGES
AVERAGE DAILY CHARGE
AVERAGE COST PER POUlffi GAIN
AVERAGE SELLING PRICE PER PtitHT '
AVERAGE COST PER POUND GAIN ABOVE

SELLING PRICE______  ,________________________
NET RETURN PER CWT. ABOVE FEED COSTS 

AT BEGINNING OF PERIOD
NECESSARY MARGIN PER CWT. ___________________________
FEED CONSUMED PER HEAD PERTdAI FOR 

_________DATS
FEED COST PER TON 

HAT
ENSILAGE
MEAL ..........
GRAIN 
HULLS 
ERLY FAT 
MOLASSES
MINERALS _______________ __ ____________________
GREEN FKtd)
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Methodology

All data used in this study were recorded on the same type of 

form. Mr. Gowden made available all of the lot records for the sixteen- 
year period, 19l|l-1956, and from this group of records 188 lots were 

selected. These 188 lot records represent 35>063 steers and are the 

basis of this study.
Table 1 gives the number of lots per year, as well as the number 

of steers fed per year.

Table 1. Number of Lots and Number of Steers Fed 
Per Tear, 1941-1956.

Tear Lots ' Number of
___ ______ ? Head

1941 16 1,953
1942 19 2,831
1943 12 1,709
1944 22* 2,076
1945 9 1,719
1946 9 1,716
1947 10 2,337
1948 9 1,927
1949 11* 2,713
1950 32* 2,556
1951 12 2,515
1952 12 2,780
3953 16 3,128
1954 12 2,779
1955 3 703
1956 7 1,621

Total 188 35,063

Source: Lot records, C<
1941-1956.

3wden Livestock Company, Phoenix, Arizona,
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For purposes of analyzing the records and reaching conclusive 
results, it was decided that only lots of the same breed and sex would 

be used. Therefore, only Hereford and Hereford-Cross steer lots were 
used and lots that contained Brahman steers were discarded. Brahman 
animals are not normally fed to the same degree of finish as Herefords, 

and for this reason they are not included in this study.

There was an insufficient number of lot records available to run 

an analysis on heifers. Lets that had been on feed less than 60 or more 

than 180 days were also discarded. Further, all lots that contained 
"mixed sexes11 were not used. Lots of steers with less than 600 pounds 

initial weight were omitted from this study. These lots were omitted 

because of the limited number of lots available with initial weights of 

less than 600 pounds.
Information from 188 lots included in the analysis was punched 

on IBM cards to facilitate analysis and to give a permanent record of 

the data used.

Limitations of the Study

This study is a case study, the study and analysis of records 
from one feedict in Arizona. This one feeder's records were used 

because he had the only available set of complete and detailed feeding 
records that covered more than just a few years.

When using information from a case study such as this, the reader 

must realize that the results from this study true only for this one 

study. If the reader should compare results from this study to his
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own feedlot, he must make adjustments for the differences found between 

his fe edict and this case study.
This feedlot has a capacity of slightly over U,000 head. The 

corrals are wood with cement feed troughs. The feed mill is old but still 

able to do the job. This feeder grows much of his own feed and produces 
many of his feeder cattle. Both the feed used and feeder cattle fattened 

can be duplicated.

A feedlot is like any other business, it must have a good manager 
to be successful. It is hard to estimate a manager’s ability, but this 
individual has been a successful feeder for over twenty years.

Review of Literature

In the past, few publications have been released in the West about 

cattle feeding efficiency. One of the main reasons for the lack of such 
publications is the difficulty of securing detailed records that contain 

usable information. Records are available, but few of these records are 

in such a fora as to be useful for economic analysis.

Report No. IliO, Cattle Feeding Costs in Arizona, by Dr. Andrew 

Vanvig, released October, 1956, by the Agricultural Experiment Stations, 
is the only recent publication about cattle feeding efficiency and costs 
in Arizona. This report covered Hereford steers and heifers, Brahman-Cross 
steers and Brahman-Cross calves. It was found that steers and heifers took 

about the same amount of feed per 100 pounds of gain, but the Brahman calves 

took only about 6l per cent of the feed required for the steers and heifers. 
Cost per 100 pounds of gain was about #25.50 for the steers and heifers com
pared to only $15*80 for the calves.
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Dr. Vamrig and Eldon Wheeler published an article in the fall 
1956 issue of Progressive Agriculture in. Arizona on "How to Figure Margins” • 

By using the formula in this report, it is possible to arrive at the nec
essary break-even margin.

W. B. Back, of Oregon, has an article in Oregon* s Agricultural 

Progress, fall 1955 on "When It Pays To Feed Cattle." This article deals 
with the necessary break-even margin needed with various types of cattle 

under different selling and feeder prices. The margin needed to break 

even must be larger when slaughter prices are low, as is shown in three 
necessary margin graphs in this article.

lynn H. Davis had an article in the Farm and Home Science, pub

lished by the Utah State Agricultural College in September, 1955• This 
article, "Profits From Feeder Cattle," is the experience of 103 cattle 

feeding enterprises in Utah in regard to profits made from fattening cattle 
in the feedlot. The size of operation had considerable effect on profits 
in the Utah feedlots studied. The larger operations showed a bigger net 

return per animal than the smaller feedlots. Net return per 100 pounds of 
gain increased as gain per day increased in the feedlot covered in this 
study.

The Economics Department of the Bank of America published a bul
letin in February, 1957, entitled Cattle Feeding in California. This 
bulletin is more of a study of factors affecting various costs in a feed- 

lot rather than feeding efficiency.



CHAPTER II

CHANGES IN A CATTLE FEEDING OPERATION IN ARIZONA 
DURING THE PERIOD, 1911-1956

The cattle feeding operation studied has gone through several 

changes in regard to such things as size of animals finished, feed 
efficiency, rations used, and feed prices* The following graphs will 
show these various changes daring the period, 191+1-1956, in this feed- 

lot.
The graphs give a simple yearly average plus the upper and lower 

limit for each year* The over-all average for the sixteen-year period 

is also given*
The reader most realize that since this is a case study, adjust

ments must he made for any differences, if the results on these graphs 

are to be compared to other feedlots.

Average Initial Weight

The average initial weight for these 188 lots of steers was 822 
pounds. The lots ranged from 650 to 1,066 pounds*

Figure 2 shows a steady climb from 790 pounds average initial 

weight in 191+1 to a high of 903 pounds in 191+5* This is the period of 

World War H ,  and the Armed Forces were demanding a heavy beef carcass 
on short notice* This made it necessary to put the steers into the

9
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Figure 2. Average Initial Weight of Steers Placed on Feed In Feedlot Studied, 19Ul-19$6
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feedlot at a heavy initial weight. The sharp drop in initial weight from 

1950 to 1951 could have been caused by the high price of feed in 195lj 

since heavier animals take more feed per pound of gain than do lighter 

animals. The average initial weight has fluctuated considerably since 
1951. Drought conditions on the Southwest ranges have caused some of 
this fluctuation. The feeders will have a lower initial weight during 

years of poor range conditions.
Consumer preference studies^see® to point toward a demand for a 

lighter carcass. This might cause a change in the average initial weight 

of steers entering feedicts in the future. In order to give a light

weight carcass, the animals would have to he put into the feedlot at a 

lighter initial weight in order to produce a finished animal at the 

desired carcass weight.

Average Final Weight

The steers in this study left the feedlot at an average weight 

of l,OWi pounds for the sixteen years included in this study, as shown 

in Figure 3.
Final weight started out low in 19Ll, averaging 96b pounds per 

steer, and gradually moved upward until it reached 1,076 pounds in 19b5» 

These were war years, and the demand was for heavy beef carcasses from 

the armed forces. After World War H ,  the demand dropped for a heavy 
carcass, but the average final weight gradually built back up to another 

high in 1950 of 1,090 pounds. This was the start of the Korean conflict

^ Unpublished data. Department of Agricultural Economics, Univer
sity of Arizona, Tucson. .
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Figure 3« Average Final Weight of Steers Fed in Feedlot Studied, 19LL-1956
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and the armed forces were again demanding a heavy carcass. The final 
weight has fluctuated since 1950 reaching an all-time high in 1956 of 

1,133 pounds. This all-time high average final weight was the result 

of a long feeding period coupled with a high gain per day.
At the present time, the consumer is starting to demand a lighter 

carcass, and this might cause the average final weight to go down in 

the future. At the present, heavier steers are not being penalised very 
much price-wise, however, they may be in the future.

Average Gain

The average gain per steer is directly related to gain per day 
and number of days on feed.

Figure It shows a general upward trend in the average gain per 
steer during the sixteen years in this study. Average gain for the six

teen years is 223 pounds per steer.

The gain per day was approximately the same for the period 19l|l 
to 195It. The variation in average gain during this period was almost 

all caused by the number of days the steers were on feed. The low year 

for average gain, 1946, was also the low year for number of days on feed. 
A sharp upward movement in average gain was noted in 1955 and 1956.
This was caused by both a sharp increase in gain per day and the feeding 

period during these two years was also the longest of the study.
It is hard to predict what the average gain per steer will be in 

future years, because of the changing consumer demand for lighter-weight
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carcass at the present time. If steers are put in the f eedlot at a 
light Initial weight and kept for a long feeding period, the average 

gain could continue to get larger In future years.

Average Number of Days on Feed

The 188 lots included in this study were on feed an average of 
107 days. The range was from 60 to 177 days, since lots on feed less 
than 60 and over 180 days were omitted from this study. A feeding per

iod of less than 60 days is usually classified as a warming-up period 
by the cattle feeder. During this warming-up period, cattle make up 

shrink, adjust to the feedlot, and are gradually put on a higher per 

cent concentrate ration. Cattle do not show a true ability to put on 
gain and utilize feed during this warming-up period. Therefore, lots 

on feed less than 60 days were excluded. Lots on feed over 180 days were 

also omitted. Most of the steers entering the feedlot in this study 
weighed over 700 pounds, and it is not a common practice in Arizona feed- 

lots to feed steers that weigh this much over 180 days.
Figure $ shows a general downward trend in the number of days on 

feed from 191*1 to a low in 191*6. During the war years, a price ceiling 
was in effect on carcass grades, and the demand for beef was such that 

the feeders put the animals in the feedlot heavy and moved than out as 
soon as the animals had a little finish on them. The trend from 191*6 

to 1956 has been an increase in the number of days the steers were kept 

on feed, with the exception of a decrease in days on feed noted in 1950. 
This could be attributed to the start of the Korean conflict. The armed
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forces were demanding beef and the animals were not fed as long as in 

the preceding years. The increase in 19$2 could have been caused by the 

United States Department of Agriculture upgrading beef carcass grades 
in June of 1951. Since most feeders try to feed toward the grade of 
choice, it takes a longer feeding period to reach choice than some of the 

lower grades. Another factor that has caused the length of the feeding 
period to increase in recent years is the competition among feeders to 

produce choice grade beef.
The changing consumer demand for beef might cause the feeders to 

put animals in the feedlot as calves and finish them out to choice at 

between 900 and 1,000 pounds. This could cause the feeding period to 

become longer in future years. The consumer is starting to demand a beef 
carcass of about 600 pounds. To get a carcass of this size, the animal 

must leave the feedlot weighing about 1,000 pounds.

Average Gain Per Day

The average gain for 168 lots of steers (35,063) in this study 
was 2.07 pounds per day. This ranged from a low of 1.22 pounds per day 
to a high of 3.22 pounds, as shewn in Figure 6.

Average gain per day has been approximately the same from 19Wt 

to 195U. It showed a low point at the beginning of the study and a 
sharp increase during 1955 and 1956. It is practically impossible to 

give a definite reason why a certain lot of animals will gain better 

than others. Genetic factors have an important effect on gain per day, 
but it is inpossible to measure genetic factors in this study.
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Initial weight and length of feeding period seem to have little 
effect on average gain per day, unless the animal weighs over 900 pounds 

when it enters the feedlot. It must he remembered that this study only 

covers steers kept on feed from 60 to 180 days* The findings of this 
study might not hold true if compared to heifers or animals on feed for 

a different length of time. Pounds of gain per day is affected by the 
ration, time of year on feed, and what type of feed the animal was on 
before it entered the feedlot. This feeder gets his best gains from 

January through June. The low gain per day during the early war years 

could have been caused by the way the animals were fed before they 
entered the feedlot. The general policy during this period was to rush 

the animals into the feedlot and put some finish cm them and get the 

animal to market as fast as possible. The uniform gain from 19Wi to 195L 
might be explained by the similarity in the way the steers were fed before 

entering the feedlot. A majority of the steers were kept on irrigated 

pasture for a considerable time before they were put in the feedlot.
This usually makes the animals gain better after they enter the feedlot, 
even if they are fed a low concentrate ration. This practice of bring
ing the steers off an irrigated pasture was stopped about 1951, because 

it became too expensive to use the land as irrigated pasture. At this 

time, the feeder raised the per cent concentrate in his ration. A sharp 
increase in gain per day is noted in the last two years of this study.
The feeder attributes this to a higher per cent of concentrate in the 

ration, some of the new antibiotics being fed, and the use of stilbestrol.
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Stilbestrol in this study is mixed with the feed and fed to the steers.

It is hard to predict whether the gain per day will still increase 
in the future in this feedlot. When more is known about the use of 

antibiotics, stilbestrol, and other new feed additives, it nay be possible 

to get bigger gains per day than now thought possible.

Average Selling Price Per Pound

This feeder feeds toward a grade of choice if he thinks the steers 
have the potential to finish out as a choice grade.

Figure 7 shows a general upward trend in the selling price of 
steers from 19Ul to a peak of >5*63 cents per pound in 1951• The price 

of slaughter steers and livestock in general started a downward trend 

in 1952, and it was still going down in 1956.
The average selling price for steers from this feedlot was 21.38 

cents per pound for the sixteen-year period, 19ltl-1956.

This graph shews that the steers have been of a fairly uniform 
quality when they left this feedlot. Since 1951, the maximum range has 

been less than 3 cents per pound during any one year. Average selling 
price can vary more than 3 cents per pound within any one grade during 
a twelve-month period. From this graph it would be safe to say that 

almost every stew in this study graded choice when it left the feedlot 
during the last several years.
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Average Cost Per Pound of Gain Above or Below 
Selling Price

This is the average cost per pound, of gain minus the selling 

price. It shows if the gain cost more or less per pound than the selling 

price of the steer.
During the sixteen-year period covered by this study in this feed- 

lot, the average cost per pound of gain was k»$9 cents more than the 

average selling price per pound.
Figure 8 shows that the average cost per pound of gain was actu

ally less than the average selling price per pound during 1950 and 1951. 

The closer a feeder can get the cost of gain to the selling price, the 
less positive margin is needed to break even.

Per Cent Roughage in the Ration

In this feedlot an average of 71 per cent roughage in the ration 

was fed during the sixteen years covered in this study.

From 19ltl to 1951, the roughage averaged between 7U and 77 per 
cent, but from 1951 to 1956 the per cent roughage in the ration decreased 

sharply to about 5U per cent in 1956 (Figure 9). Several conditions 
have caused this.

First, alfalfa aphid has made it more expensive to grow good 

alfalfa hay. Second, grain sorghum has become more expensive to grow 

for silage because of higher water and labor costs. And, third, the 

slaughter trade is demanding better grade cattle. The big factors are 

that at the present time roughage is more expensive in relation to
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concentrates than at the start of these records, and it takes more con
centrates in the ration to give the finish to cattle needed in order to 

meet the demands of the wholesale meat trade in competition with other 
cattle feeders.

Average Daily Charge

This is the average corral charge per day per steer. It includes 
feed costs, labor, interest, depreciation, and all other costs.

The average daily charge in this particular feedlot was 53»38 

cents per steer per day for the period, 191*1-1956.
Feed costs have the biggest effect on daily corral charges. Most 

of the variation in Figure 10 is caused by a similar movement in the 

price of feed used in the ration. Table 2 shows the price of the major 
feeds used in the ration for the sixteen-year period. These prices are 

the market value of the feed plus a mixing charge. Feed price is ad

justed once a month in order to keep it in line with current market 
prices for the feed. This price includes a four dollar per ton mixing 
charge for hay and a two dollar per ton mixing charge for the other 

feeds. In 191*1, only about half this amount was charged for mixing, but 
the charge has gone up as it became more expensive to mix the feed.

This increase in mixing charges has been one of the causes for the 

increases in the average daily charge during the period of this study.
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Table 2* Price of Feed in Ration, Arizona Feedlot, 19Ll-19$6 
(dollars per ton).

i--------- r -------11 Cotton-1 t
Tear ‘ Hay '! Ensilage ' seed - Grain i Hulls Erly Fat1 ' 1' Meal ' «

» d0l. del. ' dol. « dol. f
1

dol. dol.

1941 ! No price listed
28-311942 1 11-15 ’1 3-5 40-43 ' 1 9

1943 « 14-22 . 4-7 43 ' 31-40 I 9
1944 . 25 6-7 53-55 ' 54*55 1 12-14
1945 ' 20-25 7 55 ' 50-55 ? 14-15
1946 ' 24-28 5-8 55 ' 55-60 I
1947 ' 28 8 90-92 » 60-62 !
1948 ' 32 8 95 ’ 80 * 16
1949 ' 21-31 8 61-72 * 50-52 f 15-18
1950 * 20-26 8 61-73 ? 50-52 « 12-15
1951 ’ 32-38 8-10 73-76 » 56-66 t 14-16
1952 • 34-48 12-15 76-92 1 66-80 i 16-24
1953 ' 24-30 8-12 55-92 « 60-70 t 13-24
1954 ' 28-34 10 58-64 ' 60-62 t 18-20 42
1955 1 32-36 10 62-68 « 50-54 t 20 42
1956 ‘ 26-36 I 10 58-60 * 48-50 •

1
20 48

Source: Lot records, Cowden Livestock Company, Phoenix, Arizona,
1914-1956.

A general increase in all feed prices from 19U1 to 19U8 caused 
the average daily charge to increase during'this time. A peak in 191*8 

was caused by high concentrate prices. Feed prices were down during 

1949 and 1950, as is shown on the average daily charge graph. All 
feed prices were at an all-time high in 1952. This was also the year 
of the all-time high for daily charges in this study. Feed prices have 
shown a general decline since 1952. One thing that has caused this 
decline in feed prices is the increased amount of cattle feed being
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grown in Arizona on new land brought into cultivation since 1951 and 

on land diverted from cotton since the cotton acreage allotment program 

went into effect in 195U»
At the present time this feedict charges four cents per day per 

animal to take care of all labor and overhead charges not covered by 

the mixing charge. This charge was approximately two cents in iPltl 
and has been increased to the present four cents because of rising labor 

and overhead costs. This figure might seem low, but the operation is 
efficient and the feed mill being old has low overhead. Although the 
mill is not the most modem, it is capable of doing the job required 

in a satisfactory manner.

It is hard to predict average daily charges in the future, but 
labor charges will likely get higher and feed prices will vary, accord

ing to demand and production costs. Labor charges and feed costs seem 
to be increasing at the present.

Feeds in the Ration

This feedlot feeds mostly alfalfa hay to its cattle. Silage is 
made from sorghum and is stored in an unlined trench silo. Cottonseed 

hulls are purchased from cotton gins. Cottonseed meal is used as the 
protein supplement. Most of the grain used is barley, although at 
times grain sorghum is used if the price is low relative to barley.

Brly Fat, which is a commercial feed consisting mostly of cotton 
gin-trash and molasses, is used as a carrier for stilbestrol and certain 

vitamins. Erly Fat is classified as a concentrate in this study. A
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commercial grade of cane molasses has been used in several lots during 

the last two years. Because of the poor range conditions existing In 

the Southwest during the last several years, minerals and vitamins have 

been added to the ration the last two years. A few lots were fed straw 
and green chop during periods of high feed prices. Some commercial feeds 

fed at various times were MG-it? (a sugar beet by-product), Larro, Beef 
Booster, and Naminco.

The five basic feeds in the ration have been alfalfa hay, sorghum 
silage, cottonseed hulls, barley, and cottonseed meal.

Average Cost Per Pound Gain

Average cost per pound gain is the average daily corral charge 
divided by the average gain per day. During the sixteen-year period, 

1914-1956, it cost an average of 25.98 cents to put a pound of gain on 

the steers in this feedlot. The price of feed is the major factor in 
the cost per pound of gain, but pounds of feed per pound of gain is also 

important. The up and down movements in Figure 11 are caused mostly by 

variations in the price of feed.
Table 3 shows the amount of feed needed per pound of gain with 

various initial weights and days cm feed. In most cases, the longer 
the steers are on feed the more feed it takes per pound of gain. This 
also causes an increase in the cost per pound of gain because a heavy 

steer needs more feed per pound of gain than a light-weight steer.

Table 7, found in Chapter IH, gives the cost per pound of gain 
under various initial weights, days cm feed, and at five different 
levels of feed prices.
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Table 3. Pounds of Feed Per Pound of Gain*

Item
' Initial 1: W M I S  ON FEED

60-89 1 90-119 1 190-1),9 ISO-180
Number of lots

t 1
t I 16

t
» 23 ’» 26 8

Number of head * $ 1,922 . 3,013 . 5,567 2,004
Gain per day (lbs.) # 700-799 , 2.10 . 2.03 , 2.11 2.04
Pounds of feed per # : t
pound of gain i i

; %
13.20 , 14.08 

i
1 14.65 14.55

Number of lots ? ! 31 - 34 » 9 6
Number of head f t 5,633 ' 6,574 * 1,902 1,418
Gain per day (lbs.) ? 800-899 ? 2.02 » 2.04 ' 2.16 2.09
Pounds of feed per I :
pound of gain i t

; $ 14.37 ' 15.241 ' 14.81 25.76

Number of lots
t i
i i 15

1
, 8 , Data Data

Number of head i t 2,551 i 1,940
Gain per day (lbs.) , 900-999 * 1.88 > 1.95 t not not
Pounds of feed per 1

pound of gain ; # 17.09 » 16.51 iavailable available

Sources Lot records, Cowden Livestock Company, Phoenix, Arizona, 
W - 1 9 5 6 .

Net Return Per Hundredweight Above Feeding Costs 
at the Beginning of the Period

This is the price the feeder could pay for the feeder steer at 
the feedlot and break even on the animal after finishing it in the feed- 
lot. It is the total sale value minus the total corral charges divided 
by the initial weight.

Since this feeder feeds many of his own steers, this figure tells 
him what he could afford to pay for the feeder animal f.o.b. the feedlot
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and break even after finishing the animal. If he could have sold the 

feeder steer for more than this figure, he would have made more money 

by selling the steer as a feeder. This is not the price the feeder pays 

for his feeder steers, but it is the price he can afford to pay for the 
steer f.o.b. the feedlot and still break even.

This feeder could have paid an average of 20.28 dollars per hun

dredweight for the 188 lots of steers in this study and still had the 
necessary break-even margin.

This feeder could have paid about 10 dollars per hundredweight 
for his feeders in 19kl. This gradually went up to a high of over 37 
dollars in 1951 (Figure 12). In 1551, cost per pound of gain was low, 

slaughter prices were high and this feeder could actually pay more for 

his feeders than he was selling the finished steers for and still break 
even on feeding the animals. From 1951 to 1956, this feeder has shown 

a sharp decline in the amount he could pay for his feeders and still 

break even in feeding them. In fact, 1956 was the lowest year since 19U7 
in the price he could pay for his feeder steers. This was caused by 

high cost per pound of gain and low selling prices.

The selling price of finished steers, price of feed, and feed 
efficiency are the major factors in determining the price the feeder can 

afford to pay for his feeder steers.

Necessary Margin

The necessary margin per hundredweight in this feedlot for the 
sixteen-year period, 19U1-1956, was 1.10 dollars per hundredweight
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cheaper than he sold them as slaughter animals in order to break even, 

exclusive of transportation charges or profit*

Some of the factors that effect margin are feed prices, selling 

prices, and pounds of feed per pound of gain.

As shewn in Figure 13, the periods of high necessary margins are 
also periods of high feed prices and relative low selling prices. The 

years of 19Ult-19li5 and 1952-1956 are good examples of this. During 1950 
and 1951, it was possible to feed steers in this feedict without a pos
itive margin. This was possible because (hiring this period the cost per 

pound of gain was less than the selling price of the finished steers. 
This was caused by low feed prices and the highest cattle prices on 
record.

A study of these steer records tend to show that light-weight 
steers on a short feeding period need less margin than do heavier long 

fed steers. This is because the light steers need fewer pounds of feed 

per pound of gain than do the heavy steers, as shown in Table Iw
Table U gives the average break-even feeder prices per year in 

this feedict, and the average Arizona feeder steer price. Average 

break-even feeder price is what the feedlot owner could pay for feeder 
steers and still have the necessary break-even margin.

By comparing these two prices, average break-even feeder price 

and average Arizona feeder steer price, it is possible to get some idea 
of the profitability of feeding steers in this feedlot over the sixteen 
years covered in this study.
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Table lu Break-Even Feeder Price and Average Feeder Price.

Year Average Break-even 
Feeder Price

Average Arizona Feeder 
Steer Prices

1 do Is. per cwt.l 1 dols. per cwt.^
191*1 1 10.06 ?

1 9.92
19U2 1 11.66 11.28
191*3 t 13.85 1 12.70
19W* 1 13.81 1 11.53
191*5 1 13.60 I 12.66
191*6 1 Ik.87 1 llt.36
191*7 1 22.11 1 19.00
191*8 1 2l*.7lt 1 26.52
192*9 1 23.71* 1 22.50
1950 27.81 I 25.93
1951 1 37.25 f 36.00
1952 t 29.61 1 27.93
1953 1 20.1*0 1 17.1*8
1951* t 21.69 1 18.80
1955 t 20.1*3 I 19.22
1956 I

1
18.88 !i

17.68

^ lot records, Cowden Livestock Company, Phoenix, Arizona, 19bl-19$6. 
2 Department of Agricultural Economics, University of Arizona, unpub

lished data.

In this feedlot, 191*8 was the only year when average Arizona 

feeder steer prices were higher than the average break-even feeder price. 
During the years 19U1, 191*2, 191*5, and 191*6, the break-even feeder price 
and average Arizona feeder steer price had a difference of less than one 

dollar per hundredweight. During all other years except 191*8, the differ

ence was greater than one dollar per hundredweight.



CHAPTER m

FACTOBS D1 NECESSARY MARGIN

Every feedict operator is faced with the problem of arriving at 

the necessary break-even margin when buying feeder animals. Break-even 
margin is the difference between the purchase price of the feeder ami 

the selling price of the slaughter animal. Some positive margin is 
needed whenever the cost per pound of gain exceeds the selling price per 
pound of the slaughter steer. This break-even margin is affected by 

feed efficiency, cost per pound of gain, feed prices, days on feed, total 

gain, and initial weight.
When the feedlot operator is buying feeder animals, he is faced 

with both fixed and variable factors. The fixed factors are feed prices 

and initial weight. The variable factors affecting margin are feed 

efficiency, cost per pound of gain, selling price, and total gain. If 
the feedlot operator can estimate these variable factors, he can arrive 

at the necessary break-even margin.
The following section of this chapter gives the findings of this 

study as applied to these variable factors. The feedlot operator can 

use the findings of this study as a basis for arriving at the necessary 
break-even margin. It most be remembered that some adjustments must be 

made to these findings when they are compared to another feedlot because 

of differences found between feedlots. Some of these differences will

37
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be in the ration, initial weight of the feeder, days on feed, feed prices, 

cost per pound of gain, and feed efficiency.

Factors Affecting Feed Efficiency

Feed efficiency is the potmds of feed required to produce one 
pound of gain. Some of the things that can affect feed efficiency are 

the condition of the feeder animal when it enters the feedlot. Initial 
weight of the feeder, days on feed, gain per day, and per cent concentrate 
in the ration. In this study, the steers that showed the best gain per 

day also showed the better feed efficiency, that is, it took less feed 
per pound of gain than expected. The general trend was for the steers 

to take more feed per pound of gain as the initial weight and length of 

feeding period increased.

Table 5 shows the gain per day and pounds of feed per pound of gain 
under the various initial weights and lengths of the feeding period for 

which data were available from this feedlot. Initial weight and days on 
feed have little effect on gain per day unless the feeder steer weighs 
over 900 pounds when it miters the feedlot. After 900 pounds initial 

weight, the feeder steers showed a slight decrease in gain per day.
Steers with a 700-799 pound initial weight showed a steady increase in 
pounds of feed per pound of gain from 60 to lit? days on feed. From this 

point up to 180 days on feed, pounds of feed per pound of gain seemed to 

stabilize. With 800-899 pounds initial weight, the steers in this study 
showed an increase in pounds of feed per pound of gain as the feeding 

period increased in all but the 120-1U9 days on feed period. This period
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Table 5* Pounds of Feed Per Pound of Gain* * 2 3

I

INITIAL WEIGHT OF FEEDER
700-799 # 800-699 ' 900-999

Days on feed Days on feed ! Days on feedI I i 1 I I 1 1 »
60-59 , 90-119,120-11*9 il50-lB0i 60-89 « 90-1191120-li;9i 150-I80i 60-89»90-119

Number of lots ! 36 23 26 8 1
. 31 34 9 6 ' 15

1,418 ;2,551
8

Number of head .1,922 3,013 5,567 2,004 . 5,633 6,574 1,902 1,940
Pounds of feed per pound 1 1 t

of gain 1 t i\
Hay . 4.62 4.93 5.12 5.10 ! 5.02 5.32 5.18 5.50 . 5.98 5.77
Silage1 . 3.08 3.28 3.42 3.40 . 3.35 3.56 3.46 3.68 , 3.98 3.85
Hulls . 1.54 1.65 1.71 1.70 , 1.68 1.78 1.73 1.84 « 1.99 1.93
Cottonseed meal* . 1.39 1.48 1.54 1.52 . 1.51 1.60 1.56 1.66 t 1.80 1.74
Grain « 2.57 2.74 2.86 2.83 . 2.81 2.98 2.88 3.08 « 3.34 3.22

Total pounds of feed per 1
» 14.37

«
pound of gain3 » 13.20 14.08 14.65 14.55 15.24 14.81 15.76 117.09 16.51

Gain per day . 2.10 2.03 2.11 2.04 ! 2.02 2.04 2.36 2.09 1 1.88 1.95
! f

Silage has been divided by 3 to get it on a hay equivalent basis.
2 Cottonseed meal or other protein supplement.
3 This ration is a 30 per cent concentrate, ^0 per cent roughage ration. The concentrate is 6.5 parts 

grain and 3.5 parts cottonseed meal or other protein supplement. The roughage is 3 parts hay, 2 parts 
silage (hay equivalent basis), and 1 part cottonseed hulls.

Source: Calculated from data derived from lot records, Cowden Livestock Company, Phoenix, Arizona, 1941- v>
1956.
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showed a decrease, which was most likely caused by the highest gain per 

day of any period in this study. The general trend has been for feed 
efficiency to increase as gain per day increases. This increased feed 

efficiency associated with a better gain per day is also found in the 

900-999 initial weight steers.

The average ration was composed of 30 per cent concentrate and 70 

per cent roughage. The results are actual gains per day and pounds of 

feed per pound of gain as determined from an analysis of the 188 lots of 
steers studied. Steers in some other feedlot, which are being fed a 
different ration, might not react quite the same in regard to feed effi

ciency as did these steers. If these results are to be compared to 

another feedlot, some adjustment would have to be made to take care of 

any differences found between the two feedlots.

Factors Affecting Cost Per Pound of Gain

Cost per pound of gain is the major factor which must be considered 

when trying to arrive at a break-even margin. Feed efficiency has the 
most effect on cost per pound of gain because feed costs account for about 
8$ per cent^- of the cost of gain on feeder animals.

Table 6 shows the price of hay, silage, cottonseed hulls, grain 
and cottonseed meal for the five different levels of feed prices used to 

calculate the cost per pound of gain in Table 7* Level i n  feed prices 1

1 Vanvig, Andrew, Cattle Feeding Costs in Arizona. Arizona Agri
cultural Experiment Station Report No. 11*0, University of Arizona, Tucson, 
October, 1956, p. 5.
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are the 1957 average feed prices In Arizona for these five feeds. All 

of these feed prices have a mixing charge added to them. Four dollars 
per ton was added to the price of hay and two dollars per ton to the 

price of the other feeds. Tip labor charge used in this study is four 
cents per day per animal under all levels of feed prices.

Table 6. Level of Feed Prices (Dollars per ton) •

Item , I . n H I IV , V

; — : dol. dol. ' doH
Hay2 , » 20 ' 25 30 35 1 1(0
Silsge3 - 7 • 8 10 12 ' 15Hulls3 ! 12 i 16 20 22 1 2U
C. s. m.3 , 50 ' 55 60 65 * 70
Grain3 ' 5o 55 60 ' 65t

1 Labor charge is 1* cents per day per animal under all levels of feed 
prices.

2 To all hay prices, per ton mixing charge is included.
^ To all other feeds a $2 per ton mixing charge is included.

Cost per pound of gain is shewn in Table 7 for the five differ
ent levels of feed prices under the various initial weights and lengths 

of feeding period covered by the available records of this study. To 
show how this table works, use the following example:

(a) Initial weight - 750 pounds.

(b) Days on feed » 105 days.
(c) Level H I  feed prices.

(d) Expected cost per pound of gain - 27.92 

These figures are underlined in Table 7.
cents.



Table 7* Cost Per Pound of Gain ( >.1

Initial
weight

Days
on

feed

‘Pounds
Total 'of feed 
gain 'per lb* 

?of gain

m m ,  OF FEED PRICES

I
. I I I

II 1 H I  , IF , 7
Um .

J 2 2 -

£2ZE
75t

lbs. '

158
213
285
336

i lbs.
i — —
13.20
HuOB
1U.65
Ui.55

cents.

19.92
21.20
21.91
21.82

cents » cents ' cents ' cents

22.82 » 26.19 l  29J|2 » 33.09
24,31 ' 27.92 ? 31.34 ? 35.28
25.15 1 28.89 ' 32.47 ? 36.56
25.03 ? 28.76 • 32.31 ‘ 36.37

850
751 151

21k
291
3U5

14.37
15.24
34.81
15.76

21.63
22.79
22.06
23.U6

24.81 i 28.48 , 31.99 t 35.99
26.16 , >0.06 , 33.77 i 38.03
25.35 ‘ 29.14 » 32.76 i 36.90
26.94 ‘ 30.97 ‘ 34.82 ! 39.22

950
1

75
105

l

U tl
205

17.09
16.51

25.50
24.61

29.26 ! 33.64 t 37.82 • 42.59
28.26 , 32.48 . 36.51 . 41.12

i i i

Labor charges are k cents per day per animal under all levels of 
feed prices*

Source: Calculated from data derived from lot records, Cowden Livestock
Company, Phoenix, Arizona, 19il-1956*

In most cases in this study, as the initial weight increased and 
the days on feed increased, the cost per pound of gain also increased, 

the reason being that it takes more feed per pound of gain on heavier 
animals and animals that are nearing finish*

Table 8 shews haw a feeder can derive cost per pound of gain*
If the feeder knows the initial weight of the feeder, he can look at 

Table $ and get the expected gain per day and pounds of feed per pound 
of gain for the length of feeding period he thinks the animal will need 

to reach the desired finish* The feeder then takes the pounds of each 
feed per pound of gain in the ration times the total gain, which gives
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the total pounds of each feed for the entire feeding period. The feeder 

must then use his own feed costs to get the total cost of each feed for 
the entire feeding period. To the feed costs must be added all overhead, 

mixing and labor charges per animal. All. these costs are added together 

to get the total cost for the entire gain* To get the cost per pound 
of gain the feeder has only to divide the total charge for the gain by 

the total gain. This gives the cost per pound of gain. An example of 
this is worked out in Table 8. A feeder needs pounds of feed per pound 
of gain, total gain, feed prices, other charges, initial weight, and days 
on feed to get the cost per pound of gain#

Table 8. Method of Deriving Cost Per Pound or Gain.^

Ration ,
«

Pound of 1 
each feed ? 
per pound 1 
of gain *

Total
gain

, Total .Feed price* 
, pounds r current 
, of feed , level

l Total
? costs 1

t # 3
- lbs. IbSj - del./ton 1 dols.

Hay » % 213 « 1,0$0.09@ 30 t 15.75
Silage (wet)'5! 9.8k X 213 " 2,095.92 8 10 ! 10.k8
Hulls . ! 1.6$ I 213 - 351.15 @ 20 t 3.5k

9.k6C.S.M. ! l#k8 %. 213 - 315.2k @ 60 1
Grain ! 2.7k X 213 - $83.62 0 55 1 16.05
Labor ;
Cost per lb. "

W  Per day x 10$ days ! k.20
59^6,

of gain 1 1 27.92*
^ The following factors were used for this calculation: initial weight - 

750 Ibsi days on feed - 10$; gain per day - 2.03 lbs.; lbs. of feed 
per 2b. of gain - 1U.08 lbs.

2 Includes a $1* per ton grinding and milling charge on hay, and $2 per 
ton on all other feeds.

3 Divide this by 3 to get to hay equivalent.
k $$9.1*8 divided by 213 (gain) ■ 27.92 cents per pound of gain.
Source: Calculated from data derived from lot records, Cowden livestock 

Company, Phoenix, Arizona, 19ltl-1956# .



Necessary Margin Under Various Initial Weights, Days on Peed. 
and give Levels of Feed Price#

A feeder needs a margin when the cost per pound of gain is more 
than the selling price per pound of the slaughter animal« The big prob

lem facing him is, "What margin does he need to break even?” If the 

feeder can estimate the selling price of the slaughter animal. Initial 
weight of the feeder, total pounds of gain, and cost per pound of gain, 

he can arrive at the necessary break-even margin*

Table 9 shows the various margins needed,^-when the selling price 
of the slaughter animals is 20, 23, and 26 emits per pound, under five 

levels of feed prices, different initial weights, and lengths of feeding 

periods covered in this study. To show hew this table works, use the 
following example: The feeder buys a 750 pound feeder; it will be kept

on feed 105 days. What margin does he need using level H I  feed prices 
and with an expected selling price of 23*00 cents per pound? Using 
Table 9 the feeder finds that he would need a margin of l.iiO cents per 
pound if the animal performed in the feedlot like the average steer in 
this study. These figures in Table 9 are underlined*

In Table 9 several numbers have negative signs in front of them; 
this means that the cost per pound of gain is less than the selling 

price. In a case like this, the feeder can break even with a negative 
margin. He can actually pay more per pound for the feeder than the 

expected selling price of the slaughter animal and still break even.

* Adjustments must be made in Table 9 when cattle are being fed 
stilbestrol and other new feed additives because of the increased gain per 
day possible with the use of them*
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Table 9« Necessary Break-Even Margin (cents per pound)*

Initial Days on. 
feed ,

Selling Tjk!y KL nu1 TtTJTffTI PRTfl^S
weight i , II
lbs* dags t cents 1 cents cents t cents t cents

26 ; -1.28 ! - .67 .oi* ; .72 j l.b9
75 ? 23 - .65 -.ds .67 1.35 2.33

! 20 ; - .02 . 1.30 ; 1.99 | 2.76
I 26 ; -1.36 ! - .be .5b ! 1.52 ! 2.63

750 j s l  ; - 8 -  ;
*• *51
.3k

.37 
I 1.22 - * * ■ ;

2.37
3.22

3.1*9 
; k.3k

! 26 1 -1.55 ‘ - .32 1.10 - 2.1*6 1 b.01
135 ' 23 * - .ia * .82 2.21* » 3.60 » 5.16I

t 20 * | .73 * 1.96 Y 3.38 '1 b.7b • 6.29f
» 26 « -1.87 - - .1*3 1.23 ! 2.83 « b.6b

165 1 23 ? - .53 ? .91 2.58 ‘ b.17 • 5.99t 20 * .82 l 2.26 3.92 ! 5.52 1 7.33
I 26

£#8 i — .21 .w* r 1.06 \ 1.77
75 , 23 . — *2li 1 .32 .98 , 1.60 . 2.31

! 20 , .29 , .86 1.51 . 2.31 , 2.8b
1

26 I — .81 ! .01* 1.02 1.96 3.03
1(5 , 23 ; - .05 , .80 1.78 , 2.71 ; 3.79

! 20 , .70 , 1.55 2.5b , 3U*7 1 b.5b
850

1
t 26 -1.3b ; - .22 1.07 i 2.31 i 3.73

135 , 23 , - .31 , .81 2.21 i 3.3b , b.7620 ; .72 , 1.83 3.13 , b.37 , 5.79
»
t 26 \ -1*03 ! .38 2.02 3.58 i 5.36

165 ; 23 , .19 ; 1.60 3.2b ; b.80 , 6.58
20 , l.la ; 2.82 b.l*5 J 6.02 , 7.80
26 ■ - .07 | .1*8 1.13 ; 1.75 ; 2.b6

75 ; 23 .37 i .93 1.58 2.20 2.91
20 .82 1.37 2.03 2.65 3.35

950 t
I

i
26 » - .30

t

‘ .1*9
9

1.1*0 ? 2.27
9
• 3.26

105 ! 23 ? .35 • l.ll* 2.05 ? 2.92 ? 3.91i 20 ‘ 1.00 '■ 1.77 2.67 f 3.57 ! b.56
Sources Calculated from data derived, from lot records, Cowden Livestock 

Company, Phoenix, Arizona, 19ltl-1956*



Dr. Andrew Vanvig and Eldon Wheeler developed a formula with idiich 
necessary margin can be calculated."^ This formula is:

Necessary
Margin

Pounds Cost per pound of
of X gain minus selling

gain______  price per pound
Initial Weight of Feeder

To illustrate how it works, take the example used before. Using 
a 750 pound feeder on feed 105 days, level H I  feed prices and expected 

selling price of 23.00 cents per pounds From Table 7 it is found that 

a 750 pound feeder steer on feed 105 days, at feed price level HI, would 
gain 213 pounds and cost 27*92 cents per pound of gain.

Using the formula*

Necessary 213 x (27*92 - 23.00) _ 213 x U.92
Margin ~  756 “  750

This gives 1.1*0 cents per pound margin (this is the same nec
essary margin found in Table 9).

With this formula and using Table 7 to get total gain and cost 
per pound of gain, any feeder can calculate his necessary margin at var
ious selling prices. The feeder can also use cost and gain figures from 

his own feedlet with this formula. He will need the following informa

tion. (1) Initial weight, (2) pounds of gain to be added, (3) expected 
cost of gain, (1*) expected selling price of finished animal at end of
feeding period. With this information, the feeder only has to put his 
data in the formula to get his necessary margin*

Vanvig, Andrew and Wheeler, Eldon, "How to Figure Margin," 
Progressive Agriculture in Arizona. Agricultural Experiment Station, Uni
versity of Arizona, Tucson, Fall 1956, p. 5.



CHAPTER 17

SUMMARY AMD CONCLUSIONS

1. Average initial weight of feeder steers entering this feedlot was 

822 pounds. These animals left the feedlot as slaughter steers at 
an average weight of l,OWi pounds.

2. Steers were kept on feed an average of 107 days and gained 2.07 
pounds per day.

3. The average ration fed consisted of 29 per cent concentrate and 71 

per cent roughage. The main feeds in this ration were hay, silage, 

cottonseed hulls, barley, and cottonseed meal.

U. Average cost per pound of gain was 25.98 cents per pound for the 
sixteen-year period, 191*1-1956.

5. Average selling price for the steers in this study was 21.38 cents 
per pound.

6. Necessary margin in this feedlot was 1.10 dollars per hundredweight 

for the period, 191*1-1956.
7. During the period, 191*1-1956, 19l*8 was the only year average Arizona 

feeder steer prices were higher than the average break-even feeder 

price.
8. Initial weight and days on feed have little effect on gain par day.

9. Greater feed efficiency is associated with a larger gain per day.
10. In most instances, pounds of feed per pound of gain increased as

initial weight and days on feed increased.

1*7



1*8

11. The price of feed has the greatest effect on cost per pound of gain.
12. Cost per pound of gain increases as initial weight and days on feed 

increase because of the decreased feeding efficiency of heavier 

animals.
13. A positive margin is necessary when cost per pound of gain is more 

than the selling price of the slaughter animal.
lit. As feed efficiency decreases and cost per pound of gain increases, 

the necessary break-even margin increases.

15. It is possible to calculate necessary margin if initial weight,

pounds of gain, and cost per pound of gain of the feeder and sell

ing price of the slaughter animal can be estimated.
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