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HISTORY, PURPOSE, CONTRIBUTIONS, AND FUTURE USEFULNESS 
OF CARCASS EVALUATION WORK 

O. D. Butler, Head 
Department of Animal Husbandry 

Texas A&M College 

Beef carcass evaluation has been practiced at least since new testament 
times. Biblical references to the "fatted" calf indicate that consumers in 
those days did discriminate~ The early British had rather definite opinions 
concerning beef and they exported their preferences widely, as well as their 
cattle. 

Land grant colleges were established in 1862, and from the outset showed 
interest in beef cattle and carcasses. The official standards for beef grades 
of the USDA were forna,lated in 1916 based mainly on trade practices and some 
experimental data from the University of Illinois published in their 1910 
bulletin titled ''Market Classes and Grades of Meat". T~ grade standards were 
adopted in 1926, and have undergone a number of revisions since. 

The great ~t packers have always done some beef carcass evaluation work 
and have done a remarkably fine job of fitting the supply of beef to the demand. 
Each national packer developed a classification system based on sex, age, weight, 
conformation, finish and quality which they use for beef trade purposes. 

Traditional geographical area preferences soon came to be recognized, with 
the climate, nationality of the people, and supply of beef available being 
primary influences. 

Keenly increased interest in beef carcass research seemed to occur at the 
close of World War II. The OPA with price controls and compulsory grading made 
the public somewhat "grade conscious". The relaxation of controls and restorati 
of the free market along with the tremendous expansion of self-service meat 
merchandising made the shopper king, or perhaps queen, again. Several factors, 
primarily more sedentary living and weight control pressures, have combined to 
foster aversion to excess fat on meat~ 

Several land grant colleges began studies of consumer preferences for beef 
in the early 1950's. These studies established that consumers desired a maximum 
of red meat and a minimum of fat and bone, which was very well realized by meat 
retailers. That consistent tenderness and desirable flavor could be found in beef 
without much trim fat was more difficult for the industry to believe. 

Cutting tests have long been practiced by meat retailers as a basis for 
pricing retail cuts. During the last decade several land grant colleges and 
the USDA have been conducting numerous cutting tests on various kinds of 
carcasses to determine more exactly the factors influencing the yields of 
wholesale, retail, and boneless cuts. 

The purpose of carcass evaluation work is to obtain objective, unbiased, 
factual measures of the cutout value and eating desirability of beef carcasses 
and to relate these measures to live beef animal evaluation for selection purpo~. 
To do this the factors affecting cutout value and eating desirability must be 
identified, measured, and classified according to influence, positive or negatt 
This i~fluence must then be measured under various oombinations of characteristu. 
to establish a sliding scale of values. It gets complicated .• 
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been rather thoroughly investigated for 
on cutout value of carcasses. The Texas Agricultural Experiment 

and the USDA have published rather extensively on these, and the 
DOW has very good mathematical expressions of the influence of certain 

of conformation and of fatness. 

The factors affecting tenderness and flavor of beef have been much more 
t to isolate, classify, and measure objectively. Unfortunately, many 

research findings have been of a negative nature. Fatness, marbling, 
and several other factors have been found to exert less influence on 

~~ue~i~, for instance, than commonly believed. Perhaps artificial tender
as exemplified by Swift1s patented ProTen process will go a long way 

tenderness standardization. 

Evaluation of beef for flavor is likely to be the most difficult of all. 
r .~.g~ions in beef at slaughter time, and changes due to post-mortem handling 

impossibly confounded with human variations and inconsistencies. 
problem may not be too critical, however, for the evidence is strong that 
18 the meat of preference in the United States, and demand for it is on 

increase. 

h the future carcass and beef measures are destined to provide a better 
for beef cattle selection. Certain muscling and tenderness measurements 

beeh shown to be rather highly heritable. The main deterrent at present 
_ , ___ Ug of identifying the desirable attributes in breeding stock. Science 
.aely measure up to this challenge. Ultrasonics, specific gravity 

s, and scintillation counters are all being brought to bear on the 
by well trained research scientists. 

~ Beef Carcass Contest of the International Livestock Exposition was 
ished in 1908 and has been conducted continuously since, with the exception 

war years. It is paradoxical that the steers normally selected for 
in this contest would be considered to be decidedly inferior in the 

classes. I like Car.,Qll Plager1s description of a show barrow, "a good 
hog with a bath", and think that is applicable also to show steers. 

~ increasing influence of this carcass contest is evident. The fact that 
ary of one major breed association now assists with it is particularly 

The following data were tabulated and reported by K. R. Fulk, 
of the American Shorthorn Association. 



-5-

TABLE 10 LOIN EYE AND FAT COVER MEASUREMENTS 
(Avg. of 384 cattle that ,.,er~ shown in International Carcass and. Carlot 

JUNIOR YEARLINGS 
(Avg. 21 months) 
(75% Prime"· 

25% Choice) 
SUMMER YEARLINGS 
(Avg. 17 months) 
(60% Prime--
35% Choice--

5% Good) 
SENIOR CALVES 
(Avg. 13 months) 
(35% Prime--
45% Choice--
20i'0 Good) 

384 Steers 

Smallest Loin Eye 
Largest Loin Eye 
Smallest Loin Eye~er 1,000 pounds 
Largest Loin Eye per 1,000 pounds 
Most Fat Cover on a Prime Steer 
Least Fat Cover on a Prime Steer 

VARIATIONS 

7.65 
16.2 

7.8 
14.9 

2.33 
· .47 

sq. in~ 1,035 pound 
sq. in. 1,250 pound 
sq. in. 1,145 pound 
sq. in. 840 pound 
ins. on a 1,192 pound 
ins. on a 900 pound 

The demonstration group of steers to be slaughtered and cut here will 
likely show the range in values reported in Table 1, but the differences 
carcass values as measured by the yield of salable retail cuts will 
that conformation and fatness are very important considerations~ 

D~sirable conformation' must ~mp~aaize muscle development in the h 
cuts, which cont~ibutes greatly to carcass value when combined with a re 
degree of fatness. 

For the past three years a carcass contest has been featured as a part 
short course. The purpose of this contest is to demonstrate the difference 
carcass value of slaughter steers and the factors responsible for the dif 
The "contest" is a means of increasing interest by capitalizing on the 
American fascination for eompetition and winners. Entries are limit~d to 
number of steers for which detailed slaughter, and carcass information c&n 
obtained. 

The winner is determined by factual information obtained by impersonal 
and cooking tests. Results are sometimes a bit surprising, but it is f 
believed that informed uncertainty stimulates progress much more than 
beliefs or arrogant ignorance. 
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A DUAL GRADING SYSTEM FOR BEEF 

David M. Pettus 
Agricultural Marketine Service 

United States Department of Agriculture 
- Washington, D. C. 

The present official grade standards for beef obviously are useful to the 
This is evident from the fact that, although grading is a voluntary 

ice, about 50 percent of the total commercially slaughtered beef is now 
ally graded. If this percentage is calculated on the basis of block beef, 
is, by excluding the Utility, Cutter and Canner grades, this percentage would 

between 60 and 65 percento We in 'the Department who have responsibility for 
ting the grading service and for developing the standards on which grading 

based are continually seeking new ways to make this service even more useful. 
is with respeet t .o some of our efforts along this line that I want to visit with 
today. 

To be most useful, the Federal grade should measure those characteristics of 
associated with its value. Two main factors deterDdne 

in a beef carcass. First, the quality or palatability of the lean meat and, 
, the percentage of the carcass that is available for sale as trimmed retail 

A great deal of research has been and is being aimed at determining the factors 
onsible for variations in quality or palatability of meat. Results have general

indicated a direct relationship between grading factors and eating quality of 
, but they have further indicated that quality evaluation is a complex problem. 

does not seem likely that a simple, direct, and precise measurement of eating 
will be developed in the near futureQ 

Very little work has been done, however, on variations in -yield of salable 
and the factors responsible for them~ For that reason~ in 1953 and 1954 we 
cted an extensive study involving the measurement, evaluation, and cutting of 

beef caI'casses of different sexes varying widely in grade and weight. These 
ies indicated considerable variation in yield of trimmed retail cuts or 
ability" among carcasses of the same grade. This variation resulted in 
spondingly wide differences in value. The amount of fat trimmed off a carcass 

making retail cuts was the most important factor affecting "cutability." How-
, conformation, as expressed by measures of muscling in relation to weight, also 
in important factor. 

Since our present standards include consideration of only one of these factors
conformation of the carcass-- and do not include consideration of the overall 

ity Qffat, as ·su.ch, it is quite obvious that they cannot accurately reflect 
nces in "cutabi1ity." Also, since there is so much variation in "cutability" 

carcasses of the same quality, it is quite obvious that even if the standards 
d a very accurate means of estimating "cutabi1ity," combining variations in 

iIity" and quality to arrive at a single grade for a carcass would be far 
useful than if each of these factors were given separate identification. Fo~ 

e, it does not seem appropriate to give a carcass with high "cutabi.1ity" ~nd 
quality meat the same grade as one with low "cutability" and high quality ~1,:' at. 

carcasses would have entirely different characteristics and should not be 
:f.dered as interchangeable from any standpoint. Therefore, all our recent 
ies and tests have been predicated on a so-called "dual" grading sysLem--
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one in which a carcass would be given two grade identifications, one for the 
of its meat and another for its "cutabilityo." We have felt that in this sy 
the present grade names--Prime, Choice, Good, etc.--could be used to indicate 
differences in quality ~nd that some system of numbers likely could be used 
indicate differe'nces in "cutability." 

To further improve the procedure for estimating "cutability" in beef 
and to develop and field-test methods of grading whj.ch might best indicate 
tions in "cutability, It we recently conducted another series of extensive 
different sexes, grades, and weights of carcasses. These tests involved 
400 ca~casses and were made in cooperation with a number of retail chain 
a midwestern packer, and a large boning establishment. 

In conducting these studies we used the combined yield of boneless 
trimmed retail cuts from the round, loin, rib, and chuck as the measure of 
bility" of the carcaas. These represent more than 85 percent of the value 
carcass. These studies indicated that "cutabi1ity" can be estimated with a 
high degree of accuracy by using only four factors: (1) the amount of fat 
the outside of the carcass as measured by the thickness of fat over the rib 
(2) the amount of kidney and pelvic fat, (3) the size of the rib eye muscle 
(4) the carcass weight. We feel that a grading system employing these four 
factors can be applied by graders with a high degree of accuracy. 

Our studies have indicated that among all kinds of carcaSS2S thare is a 
of about 25 percent in yield of these boneless c:utSa At present retail pr 
Choice grade beef, each peEcent variation in yield of these cuts is equi 
a difference in value of about $1~25 per hundredweight of carcass. From 
it appears to us that there is jU8ti~ication for 10 "cutability" or yield 
to cover the entire range of production. These would be numbered from 1 to 
with No. 1 representing the highest yield of cuts and No. 10 the lowest yie14 
cuts. 

How this system would be applied I will leave to Mr. Charles Eo Murphey 
our Standardization Br·anch. On Wednesday he will discuss the carcasses of 
steers you will see here today and will point out just how each of the care 
would be gy:aded for yield. 

I will show you some slides which will illustrate in a general way the 
of beef that would be in some of these grades. I would like to make a coup 
ad:1itional comments, however, with respect to this system of yield grades we 
considering. Evaluating carcasses for variations in these factors may 80und 
what complicated. If so, I assure you that this is undoubtedly because it 
appr.oach to grading. Our experience in testing this proced~re has not 
it to be a difficult one. These tCf:lts have shown that. in a grad1:ug progr 
practically no carcasses would actually have to be measured to determine 
yiald grade. On most carcasses graders would be able to estimate these 
and combine them into a yield grade with. a satisfactory degree of accuracy 
speed. However~ in case of diaagreement_ these factors could be measured an4 
yield grade dete1:mined very accu-rately. This would be one of the big Ild'V'4Dt::.

of such a system. 
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Having 8 quality grades and 10 yield grades does not mean that there will be 
times 10, or 80 grades of beef~ In actual practice a big percentage of the 

_c:aO~ies in anyone quality grade would be in only about three different yield 
s and practically all carcasses of a given qua11ty--even Prime-- would be in 

more than 5 or 6 yield grades. 

Since meat grading is conducted prtmarily for the benefits that accrue to 
.ve~st()Ck producers, we have felt that we should not propose this method of beef 
~8Qlng until we had ascertained that these same differences °in "cutability" of 

asses could be recognized in live animalso To get some general information 
this subject, we have conducted a series of studies which have included nearly 
individual live animals. These studies have indicated that variations in 
ability" can be recognized with a very satisfacto~y degree of precision and that , 
ing practices on live animals could be developed to give proper recognition to 
factor. For instance, in some of our most recent studies, for about 50 percent 

the live animals we have been able to estimate the yield of boneleGs cuts from 
round, loin, rib, and chuck within 1 0 0 percent of that from evaluating the 

and in about 80 percent of the animals we have estimated this within 2.0 
This, we think, is very acceptable. 

From our studies we are satisfied that the same differenceS in muscling and 
ss that are responsible for variations in "cutability" in carcabses can a Iso 

recognized in live animalso Dr. Butler and his staff here at A. and M. have 
come to the same conclusion based on re.search work they have donee Dr. Butler 

his staff have pioneered in this work and have been very instrumental in pointing 
to the whole industry the importance of differences in "cutability." 

I would now like to show you some slides to illustrate what I have been saying 
"dual" gr ading. 

(SLIDES) 

As most of you probably know, the American National Cattlemen's Association 
long had a policy favoring Federal meat grading on a voluntary basis. It 
also been in favor of having the grade standards developed and applied ' in such 

eumer that they will be of the very greatest benefit to the industryo Since 
it has had an active Beef Grading Study Committee, and during this time the 
tee has held meetings with representatives of all segments of the livestock 

meat industry and the Land-Grant colleges. The Committee has studied proposal& 
have ranged from major changes in the grade lines to the elimination of 

JDtoltmcLtion as a grade factor.. However, after carefully studying these many 
sals, this Beef Grading Study Commdttee has consistently urged the Department 

dp.velop a system of grading along the lines I have been discussing--a system 
which each carcass would be given two different grades--one for the quality of 
meat and arlother for its yield of retail cuts. The Committee has felt that 
method of grading would provide the means for precisely identifying the thick

, high quality beef which has a minimum of fat that must be trimmed in 
retail cuts. This is beef from the meat-type animal which the entire 

stry is striving to produce. By the same token, this grading system would 
identify the overfat, wasty beef to which consumers and others in the trade 
indicated so much aversion. 
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The Department has consistently recommended that new or revised At 
be adopted until the ~ntire industry is fully aware of how such proposed 
might be applied and has had ample opportunity to express opinions regardu. 
Yet we definitely feel that in the near future we need to find some 
of grading in order to identify carcasses for differences in fatness and 
About 10 years ago we made an adjustment in our beef grade standards in 
lowered the quality lines rather drastically. But this has not brought ab~ 
noticeable reduction in the fatness of the beef generally produced. The 
is even more acute now than it was then. Nevertheless, the suggestion has 
made that the excess fat problem can be solved by another reduction in the 
requirements of the various grades. As illustrated in the slides, this 
grade lines will not accomplish that purpose. It would do nothing construct 
toward reducing the wide variation in fatness among carcasses with the BamB 
of meat nor would it encourage in any way the production of "meat-type" 

The only sure way to get cattle with high "cutability" produced is for 
to be given proper recognition in trading in carcasses and live animals and 
provide the incentive for these kinds to be produced. We sincerely believe 
the system of "dual" grading will furnish the means whereby this can be 

RElATIONSHIP OF RANCHER AND VETERINARIAN 
IN HERD MANAGEMENT FOR CALF CROP IMPROVEMENT 

Robert E. Jones, D.V.M. 
Childress, Texas 

I would like to express my sincere appreciation for this opportunity to 
to you. I think it is net only an honor for myself, but for my profession 
for being invited to present this paper to the Beef Cattle Short Course here 
Texas A. & M. College. 

By way of introduction, I would like to introduce myself by saying t~ 
am in General Veterinary Practice in Childress, Texas, and have been in 
going on ten years. The practice consists primarily of beef cattle practice 
ranch practice. 

It has been said that we are beCOming a country of specialists. 
In your business as cattlemen and livestock raisers, some of you specialize 
registered cattle, some in commercial caw herds, some in feed lots, some in 
range cattle. The type of veterinary services which we are performing on r 
today is changing and will change as rapidly as you cattlemen are making 
in your business, The rapid advances in scientific res~arch, in medicine, 
and herd management points toward a more economic and more efficient J)r~oa\llCt:La 
beef for our nation. 

The title of my paper which I wish to present today is 
the Rancher and Veterinarian in Herd Management f01:' Calf Crop Improvement." 
have been doing this type of work for several years o · I am glad to have this 
opportunity to appear before you today for two reasons: First, I do not 
that you as cattlemen realize the services that your veterinarian can render 
in herd health and calf crop improvement. Secondly, I do not believe that 
veterinarians fully realize the importance that they could play in helping 
Our profession has become aware of thia rapid change in the cattle industry. 
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ink it could be to the ,mutual benefit in understanding to the cattleman and 
terinarian in the sexvice that could be rendered. 

What services can the veterinarian render you? First he should be in an 
advisory capacity~ helping you with preventive medicine and herd health; second~ 
• is qualified to help in nutritional problems; and third, to help you with calf 
crop improvement. If you are not producing to the maximum capacity in your herd, 
whether it be one hundred cows or one thousand cows, you are losing money. 

Before proceeding~ there are two points which I would like to make clear. 
The data and statistics which I will give shortly are from one ranch. All my 
ranch practice is not like this~ This type of ranch practice is in a peTiod of 
education, consultation, and understanding between the cattleman and the veterinarian. 
hcond, I will not take full credit for the foresight in carrying on the programs 
blch I will describe. At this time I would like to give credit to the ranch owner 

and his associates who operate ranches in Texas, Kansas and Montana. I have had 
he good fortune of working with them since 1952. 

We initially started calfhood vacci~ation for Brucellosis in 1952 and this 
has been carried on continuously_ At the present time the county is one of the 
Counties which will go under the Modified Accredited Brucellosis Program. 

Like a lot of big ranches during the drouth period, the percentage of calf crop 
an extremely low. From 1953 to 1956, the calf crops were probably running 60 to 

70 percent. In 1957, we had a calf crop of approximately 70 percent and in 1958, 
he calf crop was about 69 percent. In 1958, we undertook a program to increase 
alf crop percentage-wise and to increase quality, weaning weight and the uniformity 

of the calves. In the Spring of 1958, we started the bull evaluation and semen 
testing on the entire bull stud on the ranch in Texas. All bulls were tested for 
semen quality prior to turning into pasture. ApprOXimately 10 percent were found 
to be undesirable for herd sires. This percentage concurs with the records of the 
Society for the Study of Breeding Soundness in Bulls in that nine to 11 percent 
of range bulls have been found to be unsatisfactory for breeding service. In the 
Fall of 1958, we examined all cows for pregnancy. As I will explain shortly, the 
job was a big one but it worked out very well and the results as you will Bee were 
worthwhile. 

Bull evaluation~ as the term implLes, is the evaluation of the bull for breeding 
purposes. The examination of semen should be only a part of the total evaluation for 
breeding soundness. At first, I, as well as other veterinarians, was not satisfied 
lth the system of merely evaluating the semen, Also, we lacked uniformity of 
echnique and standardization of grading and reporting. At this time I would like 

to give credit to the Extension Service here at Texas A&M College for pushing this 
program. As a matter of reference and credit, in February of 1954, the Rocky 
~untain Society for the Study of Breeding Soundness of Bulls was organized in 
Colorado. Dr. H. J. Hill was instrumental in the organizing and has been important 
m carrying on this society which is now called the Society for the Study of Breeding 
Soundness of Bulls. In order to standardize the techniques and evaluation of bulls, 

ny veterinary practit'ioners in the Rocky Mountain Area, Midwest, Southwest and 
Weat of the United States are using the standards as set forth by this society. 

t only is the semen examined~ but the bull should receive a thorough physical 
txaminatioQ of the internal and external reproductive organs, his feet, legs, eyes 



and his general physi('.a]. condition. A bull which is not: in good physical 
although the semen is satiafactory, unnot serve your purposes as a range 
facilitiGSvfor testing bulla on your ranch &;hould be a good sound chute, nut 
essarily a aqueeze chute. A working chute where you can block the bull and 
veterinarian can have acc~ss to the Sheath for the collection of the ~emeQ 
satisfactorily. 

What is the importance of bull evaluation 1 Perhaps some of you have had 
misfortune of running a small group of cows with one bull in the pasture and 
from 0 to 50 percent "calf crop. I have actually seen thi.s in my practice, 
doubt 1f you cattlemen have experienced 8Uch~ Here you can see the 
bull evaluation" In large oparations where several bulls were turned out ill 
pasture, I ha.ve tested these bulls and have found over 10 percent which 
be undesirable for breeding purposes. Under such eondit:f.ons you are putting. 
work on the sound breeding bulls, you are causing your calf crop to be 
a longer period of time, yml are lowering the percentage of your calf crop, 
are feeding bulls which are free boa:cders. On our l8.l:ger ranches, we have 
a practice of re-testing all the bulls eve~ yeare We feel that it is not 
to handle some of these wilder bulls and merely do it every two or three 
test all replacements. I think it is important that bulls from fourteen and 
months of age and older should be tested before going to sales. 

Pregnancy examinatiolls of cows should be done in the fall of the year, 
60 to 90 days after the bulls have been removed. The advantages of pre~Uc~~J~'. 
diagnosis are obvious. You are eliminating barren c.ows and the slow prc::JC1ucel:. 
is commonly known that many cows, while they produce good calves, will nrc)~. 
once every eighteen to twenty-four months& In small herds, it might be de 
to keep such cows, but in large commercial herds, I be~ieve it is advant:agE~O&It 
remove such cows to increase annual yield. It is also advatltageous to test 
fall for the cows are usually in good condition following a good summer and 
culls go to market carrying good flesh; you also will eliminate the heavy 
board bill of non-productive cows~ All the equipment needed to teat cows 
pregnancy is a good chute or squeeze chute which provides access to the rear 
the cow for rectal examination by the veterinarian. 

Now to give you the results of such a testing program on the Texas and 
ranches. As previously mentioned, our calf crop in 1958 was only 69 percent 
Following bull evaluation and s"emen testing in the Spring of 1958 and pre 
testing of the cows in the Fall of 1958. the 1959 calf crop was 83.5 percent. 
During the pregnancy examinations "at this time, we noticed some cows abortlDl 
calves. Tests were made and the diagnosis was leptospirosis. We feel the 
of the Leptospirosis infection prevented an even higher, percentage of calf 
The pregnancy diagnosis was again made in 1959 and the prospects of the 1960 
crop look to be even better. 

In the Montana unit, bull evaluation and pregnancy diagnosis was begun 11\ 
In 1957, 4,481 cows produced 3,404 calves or a 75.97 percent calf crop. 
pregnancy diagnosis in 1957, the calf crop in 1958 from 3,762 cows was 3,550 
giving a 94.5 percent calf crop. In other words, in-1958 146 more weaner 
were produced from 716 fewer cows than in 1957. In 1959, 3,847 cows produced 
calves or a calf crop of 89.52 percent. This was low due to the calving of 
500 heifers. Thus, an increase was seen f-rom 75.97 percent in 1957 to 94.5 
in 1958 and 89.52 percent in 1959. 
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Let's look at the dollars and ce.nts. With ·400 cows, if you are getting only a 
70 percent calf crop, you are .:receiving 280 calves weaned yearly. Assuming that 
these calves sold at 400 pounds for twenty-six eemts per pound, this will give a 
~oss receipt of $29,120.000 If you can inc.rease this · to a 90 percent calf crop, 
living you 360 calves at 400 pounds bring twenty-six cents per pound; this will 
live you $37,440 0 00 or an increase of $8,320.00.gross income on 400 head of cows. 
On a herd of 4,000 head of cows, this would amount to $83,200~00 increase gross 

from calves -- or in the case of a herd of 100 cows, it would give you an 
~ome gross incr~ase of $2,080.00. This is not taking into consideration other 
factors in that: you have fed less cows and produced more calves as exemplified in 
~e 1958 report from the Montana herd. Another efficiency factor, you must consider 
the fact that fewer bulls are needed. 

While we have been striving to increase calf crop, we have undertaken programs 
increase the uniformity in our calf crop as well. The ~\l-al cutting and culling 
cows and bulls while examinations are made each year has been one factor which 
helped. Formerlys. bulls were put into pastu~e in April and removed in October 

'_"'A_ the cattle were l>Jorked.. Bulls are now btaing remo-ved irl August.. This has worked 
well along with the pregnancy examiroE..t::f.ons in that the cows we are maintaining 

regular and early p'coducing cows resulting in a shorter calving per.iod and more 
calves. This t:-ast sprir!g, the o"Wnex's purchased an interest on an outstand

tag bull. We artific:f.ally bred 126 of the ix' purebred cows. · This is only a portion 
the purebred herd yhich is maintained for bull replacements for all their ranc.R
units. We hope to produce more uniform bulls in large enough number:'s for 

" ,WU\laL replacements. 

Other veterinary se'rvices rout ine1y rnedered which help to improve the etJOI1~ 
efficiency of production are as follows: Examination and removal of growths 
eyes of the cows twice each year when they are worked. Early treatment will 
eyes and prolong p~oductivity of the cows. Preventive medicine in infectious 

aees such as Brucellosis, Leptospirosis, etc., and in the maintenance of nutri-
in the herd. Another program which we have carried out the past three years 

which has paid great dividends 1s the- injecti.on of a tranquilizer at weaning 
~ to all calves~ The tranquilization results in the calves going on feed and 

quickly, cute down the stress, eliminates most of the "walking and bawling", 
pneumonia complex we usually have is greatly eliminated and the calves are 
iately put on pasture. 

Bull evaluation, pregnancy diagnosis, preventive medicine and therapy are but 
few of the many services which your veterinarian can render. To a ranch veteri

there is a great deal of self-satisfaction if he feels he has helped his 
in the improvement of production of the herd. 
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EFi'ICIEN~ USE OF RECORDS IN A BEEF CATTLE SELECTION PROGRAM 
FOR COMMERCIAL AND FOR PUREBRED BREEDING 

L. A~ Maddox, Jr~ 

Ext.ension Animal Husbandman 
Texas Agricultural Extension Service 

If your goal is to have the best looking cow herd in the county, thi. 
help you. If your goal is to sell the most uniform, the heaviest, the be 
formation calves in your county, one of the ' procedures outlined in this 
will allow you to do that. . 

Progeny testing, performance testing and production testing have 
considerable publicity in the last five to 10 yearsa It is not my purpo. 
engage in a discussion of the merits or demerits of using this type of 
in a breeding program. The ' four ' methods of obtainiug production records 
be disucssed are being used by ' commercial cattlemen who have seen ,the p 
of breeding more productive beef cattle~ These methods work primarily 
weights and conformation grades. Regularity of calving, ability to gain 
information should be included in your production records if possible. 

Good usable production records can be obtained if dates of birth can 
corded on each calf; if the calves can be worked every month and marked 
to the '30 day period 1a which they were dropped, or if the calves can be 
every two months and individually identified and weighed. A weight and 
weaning time will complete the information needed for the calf records. 

The intelligent use of production records will help a breeder select 
that are or will develop i'nto outstanding producers, or select matings 
result in animals capable of outstanding producti()n~ You should not exp~ 
results from this or any other breeding program when overgrazing causes 
supply of forage to be ·short most of the year, your supplemental feeding 
does not make up for this shortage of total feed or you have a disease or 
problem that keeps your cows in a low state of production all the time. 

, I 

Certain correction factors will have to be applied to the actual we 
this weaning weight information is usable. The first correction is for 
the calf.. All calves should be adjusted to a standard age~ comparison 
group of calves with less than 30 days differenee in age or individual 
on group 60 days of age or less. The second correction is for age of dam, 
10 percent should be added to the weight of the calves out of 2-year-old 
and cows 11 years old or older. If the dam is 3 or 10 years old a con~ect~ 
of 5 percent is needed. When cows are grouped according to age these 
will not be necessary. The third correction is for the sex of the calf. 
calves will be the heaviest, steer calves next and heifer calves the 1 
The simplest method is to compare only heifer calves with other heifer 
bull calves with other bull calves and steer calves with other steer cal 

Now let's take a look at the program which involves dates of birth OD 

calf. This is the program used by registered breeders. The only addit 
required for them is the weaning weights, usually taken between 160 and 
of age. For the commercial man, this is a new experience. We have been 
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at the number of commercial cattlemen with 200 head of cows or less who are getting 
dates of birth and using this type of production records in thei.r bI'eeding programs. 
The individual identification of each cow, usually with a fire brand or a neck 
chain,.· is important in this program. This is the big stumbling block to many 
ranchers because they do not like to use number brands on their cattle. Some 
ranchers start out using ear tags or neck chains, but after 2 or 3 years they 
usually go to the fire brandso After the calf is identified as to birth date and 
dam, there is no ·· additional ·work until weaning timeoi Generally these weaning 
weights are taken at about 7 months of age. The chart used in Texas will correct 
weaning weights from 160 to 250 days of age. This means that if the calving period 
is 90 days or less, only one weighing will be required. If the calving period is 
5 months, when the oldest calf is 8 months old you should weigh all calves between 
5 and 8 months of age. The remainder of the calves could be weighed 90 days later. 

After the correction factors have been applied to the weights and the grades 
have been recorded, you are rea9Y to see what use can be made of this information. 
The first and most important use is in selecting replacement heifers. The top
~ading and heaviest-weighing calves should be the ones selected. If you select 
the top 40 percent of your heifers, based on adjusted weaning weights, and buy 
a bull that is 100 pounds heavier at weaning time than the average in your herd 
it is possible to raise the weaning weights an average of 20 pounds in the next 
generation. The second important use of this production information is to identify 
the low-producing cows in your cow herdo The bottom 10 or 15 percent of the cow 
herd, based on the production records, should be culled and sent to the packer. 
The typical rancher likes to give a cow a second chance, but when this is done, most 
of the low"producing cows this year will be the low-producers next year. Over a 
period of years, by weeding out these low-producing cows, you can help raise the 
overall weaning weights o 

Many ranchers find it impractical to obtain birth dates on their calves. 
lor ~his group, other programs that are more practical under range conditions 
have been developed. If a commercial cattleman can work his calves ~very 30 days 
during the calving season, it is possible for him to do an excellent job in 
obtaining production information., The proceduI'e is simply this: if you start ' 
calving January 1 then about February 1 all of the cows and calves should be penned 
and the calves maTked in some manner to identify the month in which they were 
dropped" This could be done in several ways. One is by marks in different posi
tions in the ear for the different months. Some people like colored ear tags where 
red could be used for January, black for February J gray for March, etc .~ The cattle 
should be rounded Up again about March I and all of the calves not previously 
marked should be marked at that time. The same proceduYe would be followed as many 
months as your calving period lasted o At or near weaning time, these calves should 
be weighed, graded and comparisons made between calves of the same sex dropped in 
tho same month. The heaviest and best grading heifer calves should be kept as 
replacement heifers. The lower 10 to 15 percent of the calves in weight and grade, 
and their dams, should be identified and marketed. 

Maybe working calves every 30 days is too much for your particular ranch. 
If so, the procedure can be simplified more. If your cows start calving January 1, 
good production information can be obtained if the calves are worked every 60 days. 
This involves more work and more record keeping, but it may be the most practical 
way to get production records on your herd o About March, the calves should be 
identified and weighed individually. The same procedure should be repeated about 
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2 months later, with the calves born during the preceeding 60 days. These two 
workings would take care of a calving season of 4 months. If the calving peri~ 
lasts 6 months, ona more tattooing and weighing would be required. When these 
calves are 6, 7 or 8 months of age~ they should be weighed again and graded. 
subtracting the initial weight from the weaning weight, it is pODsible to ¥a,~a~ 
most of the age factor and usc the gain of each calf to make a comparison with 
other calves of the same sex dropped in that same period. Those with the high. 
gain would have had the highest adjusted weight if you have dates of birth on 
calves. The seleetion of replacement heifers and of cows to be culled would be 
on the same basis as in the previous programs. 

To the rancher who has explored these three possibilities and 
that none is practic.al under his particular condition, we have one more sugse 
That is the use of an ~ herd. This herd is selected by finding the calves of 
type and size you want to raise and putting their dams in a separat.e hexd. Do 
select the cows of the type and conformation you have been taught cows should 
like. Many of these wide, deep-bodied, heavy-fleshed cows are the dams of your 
lightest, poorest conformation calyes. The cows that have been doing the best 
of producing Jmavy calves every year may be carrying less finish and are not 
well grown out. 

Use any of the three breeding programs we have previously described with 
~ herd and select most of your replacement heifers from this groupo The use of 
this special herd will reduce the number of cows and calves on which you are 
records to one-third of the total 'cow herd. 

The remainder of the cows should be handled in the usual manner. 

FREQUENCY OF SUPPLEMENTAL FEEDING FOR RANGE CATTLE 

A. A. Melton 
Assoeia.te Animal H\lshsudmari. 

Texas Agricultural Experiment Station 
Balmorhea, Texas 

The cost of cattle production continues to increase 
securing labor, regardless of the cost, is a problem. Every cattleman is 
for ways and means of reducing all costs, including labor. This is evident in 
supplemental feeding for some feed cottonseed cake daily or every other day, 
others feed meal and salt, or porte in-mineral blocks, and of late liquid feeds 
are being used. Little is known as to whether or "ot daily or every other day 
feedin,g of cottonseed cake is a better practice than the supply of equal 
at less frequent intervals. Feeding 'Tes.s frequently save·. labor .::but doea ~ 
QUc-'t'£on su f fer? 

EXPERIMENTAL PLAN 

In 1958 an experiment was designed at the Texas Agricultural Experiment 
Station, Substation No.9, Balmorhea in cooperation' with the Joe T. Lane Ranch 
Marfa, and Western Cottonoil Co., Pecos, to deter~ne if protein supplement 
could be fed to range cattle le~s frequently than daily and production be 
maintained. 

, Thre~ groups of weaned Hereford heifer calves were to be fed protein 
supplement during the wintering period on the range as follows: daily, twice 
weekly, and three times weekly. This was to be done with the same group of 
females for four or five years to determine the effect of frequency of feed1q 
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protein supplement upon growth, reproductive performance, weaning weight of calves, 
and the cost of the differen t · methods of feeding. 

FIRST YEARns RESULTS 

On February 17, 1959, 150 good quality Hereford heifer calves were weighed 
hdividually, tattooed and divided into three groups of 50 each. Their average 

ight w~s 483 pounds. All groups were fed 14 pounds of cottonseed cake weekly 
on the range during the period 2/17 to 5/29, 1960. Group 1 was fed 2 pounds 
&dIy, Group 2 was fed 7 pounds twice weekly, and Group 3 was fed 14 pounds in 
three equal feedings during the week, i.e o Tuesdays, Thursdays, and Saturdays. 
On May 29, 1959, after 101 days, supplemental feeding was discontinued and each 
heifer was weighed again. The three groups were to be rotated in the pastures 

...... VIli~,I;"V two weeks during the feeding period; however, they were not rotated for 
the first nine weeks. For this reason the winter feeding results shown in Table 1 
are considered preliminary because of the possible pasture influence. 

1. Results of frequency of feeding cottonseed cake on the range from 2/17 
to 5j29, And following sUmmer gains from 5/29 to 12/9, 1959. 

Group 1 Group 2 Group 3 
Fed Daily Fed 2-Wkly Fed 3-Wkly 

No. of Heifers 50 50 50 

Winter gain; lbs. 2/17-5/29 91 88 38 

Summer gain, lbs. 5/29-12/9 218 240 271 

Gain 2/17/59 to 
12/9/59 (295 days) 309 · 328 309 

Daily 1.05 1.11 1.05 

After supplemental feeding was discontinued all three g~qup$ ware pasLured 
together until they were divided for the 1959-60 winter feeding period. 

On December 9, 1959 all the heifers were again weighed. The grass was 
getting rather dry and it was assumed that maximum gains from summer grazing 
has been attained. The heifers had been bred to begin calving in January, 1960 
and this was about three weeks prior to that date. It will be noted in Table 1 
that Group 3 gained enough more than Group 1 after 5/29 to make their gains 
equal from February 17, 1959 to December 9, 1959. 

SECOND YEAR'S RESULTS 

Heifers Fed in Drylot 

Because of the results of the previous year, 30 good quality Hereford heifers 
were placed in the feedlot at the Texas Agricultural Experiment Station, Balmorhea, 
Texas on December 23, 1959. These heifers weighed an average of 553 pounds and 
were placed in thre.e lots of ten each. Each lot was self-fed groundhegari 
stover as the only roughage for 79 days. For 32 additional days they. were self-fed 
15 percent hegari stover and 25 percent cottonseed hulls. In addition to the 
roughage, each lot was hand-fed 140 pounds of cottonseed cake per week as 
described above. Once each week ten pounds of cottonseed meal~ fortified with 
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Vitamin A, was substitued for ten pounds of cottonseed cake in each lot. 

On April 12, 1960 the final w,eight was taken and this phase of the exper 
was coneluded~ The results are given in Table 2. The differences in gain 
lots were no~ significant. 

Two animals are the primary cause of the lower gain for Group 2. One of 
was unthrifty from the beginning of the test, and gained only 77 pounds~ 
heifer gained only one pound from March 11 until April 12, and was unthrifty. 

Table 2. Results of frequency of feeding cottonseed cake in the feedlot 
December 23, 1959 to April i2, 1960 - 111 days ' 

No .. 
ifers 

Group 1 
Fed Daily 10 552 717 165 

Group 2 
Fed 2-Wkly 10 553 705 152 

Group 3 
Fed 3-Wk1y 10 554 724 170 

Heifers Wintered on Range 

By the time it was necessary to begin supplemental feeding during the 
of 1959-60 some of the 150 heifers used tbe previous year had been sold. 
from Groups 1 and 2 and six from Group 3 were culled because of being open as 
by a pregnancy test made September 15, 1959. The others were culled for 0 

reasons and 10 select heifers were sold from Group 1. Therefore~ enough 
were taken from Groups 2 and 3 and placed in Group 1 to make the numbers 
each group for the 1959-60 winter feeding period. On February 5, 1960 the 
ing heifers ~ich had, c~lved were divided into the same feeding groups 8S in 
previous year, except those mentioned above, and supplemental feeding was 
After that date, as each heifer calved she w,as put with her respective feeding 
group. During the 1959-60 supplemental feeding period the groups of heifers 
rotated in the pastures every two weeks. During this feeding period 21 DOtlnQ'~d 
cottonseed cake was fed per animal each week. Group 1 received 3 pounds UCU • .&.YD 

Group 2 received 10~ pounds twice weekly and Group 3 received 7 pounds three 
weeklyo 

There was no sign of digestive disturbance during either of the two years 
among any of the groups. 

As is normal for cattle fed daily, those in this experiment were watch 
the pick-up so they could be fed. Those fed twice weekly would come to the 
wbeu~J~he·-hom vas:.:eiown; however, they were not always on the look out to be 
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Those fed three times weekly were intermediate in this respect. On the days Groups 
2 and 3 were fed they lay around ~ore and grazed less than Group 1; however, on the 
days that Groups 2 and 3 were not fed they grazed more than Group 1. 

On May 31, 1960 supplemental feeding was discontinued and all heifers were 
weighed againQ Table 3 summarizes these results. The weight gain or loss shown 
~ Table 3 was taken from the weights of December 9~ 1959 and May 31, 1960 even 
though the feeding period did not begin until February 5, 1960. The loss in weight 
of the wet heifers was greatest for those fed daily and least for those fed three 
times weekly, with those fed twice weekly being intermediate. The dry heifers in 
Groups 1 and 3 made a slight weight gain, but those ia Group 2 lost weight. These 
differences were not significant. 

Table 3. Results o.f feeding cottonseed cake on the range 
February 5, 1960 - May 31, 1960 - 116 days 

Group 1 Group 2 
Fed Daily Fed 2-Wkly 

No. wet heifers 28 29 

-78 -73 

dry heifers 8 8 

gain or loss 7 -24 

Group 3 
Fed 3-Wkly 

27 

-58 

10 

11 

All the heifers calved, but only those with a living calf are listed as wet. 
se listed as dry lost their calves during calving. 

As each heifer calved her calf was tattooed and the birth date was recorded. 
The fall weaning weights of 1960 will be adjusted to a common age to determine 
1f there are differences. 

SUMMARY AND CONCLUSIONS 

• Three lots of 10 heifers each were fed ground hegari fodder and cottonseed 
Is free choice for 111 days in dry10t during the winter of 1959-60. Each 

1 in each lot was also fed 14 pounds of cottonseed cake weekly as follows: 
1 received 2 pounds daily, Lot 2 received 7 pounds twice weekly and Lot 3 
ived 14 pounds in three feedings. The average gains of 165, 152 and 170 
s, respectively, per animal for the three lots did not differ significantly. 

Three groups of two-year-old heifers that calved were fed 21 pounds of cotton
cake weekly on the range during the winter of 1959-60. Group 1 was fed 3 
s daily, Group 2 was fed 10~ pounds twice weekly and Group 3 was fed 7 pounds 
times weekly. The wet heifers in the three groups lost 78, 73 and 58 pounds, 

ectively, on the average. These differences were not significant. The dry 
s in Groups 1 and 3 gained averages of 7 and 11 pounds, respectively, where

those i~ Group 2 lost an average of 24 pounds. 



3. Feeding 7 pounds of cottonseed cake per a.nimal at one time to weaned 
heifers and 10% pounds at once to two ... year~old Herefurd heifer s did not ea\\88 
di.gestive diatui:bances. 

4. Cattle fed protein supplement en the range two or three times weekly, r 
than daily, spend more time grazing and range farther f~om the £~eding area 
those fed dailye In large, rough pastures this is certainly an advantage. 

S. Results of one ye.ar I s work would indicate that beef cattle can be fed 
supplement on the range less tbanv1:WU'"':.m!~t1utfie.,Ji.time.s weekly rathel:' than daily 
without affecting production. This might well be twice weekly or less. ~ 
is being continued" 
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GENETIC INFLUENCES IN REPRODUCTIVE PERFORMANCE 

T. C. Cartwright 
Professor, Departments of Animal Husbandry and Genetics 

Texas AM-i College 

"Weaning a high percent cal f crop is considered to be the number one p 
problem of the cow and calf operator. "* Average calf crop percentage varies 
tng to locality, operator, breeding and many other factors but we know that, 
generally speaking, it is often too low for calf production to yield a prof 
return on labor and investment. Economic studies show that the difference in 
caused by differances in calf crop percent range from about $5 to $15 per 
each 10 percent difference in calf crop. Using $10 as an average, income 
each cow in the herd would be $10 more at 85 percent calf crop than at· 75 
calf crop.** Baaed on just this consideration, the average dollar return 
each cow is $20 to $30 more in some herds than in other herds. 

Reliable sources usually place the Texas average calf crop for beef herds 
about 70-80 percent. The maximum realistic potential might be set at 90 
plus. Obviously, there is need for impeovement and the economic stimulus is 

In . attempts to improve calf crop, much more intelligent decisions can be 
if we know what causes our troubles. Basically there are two things to 
from a genetic standpoint. One is inheritance and the other is environment 
every thtng such as climate, soil type, nutrition and disease are classified 
environment. Any difference between two animals is caused by either dif 
in their inheritance or differences in their environment - or differences U 

* Statement by Dr. O. D. Butler in a recent talk. 
** These figures are based on the ranges in prevailing prices and weaning 

and ignore differences in the salvage value of "dry" and "wet" cows. 



-20-

i DU~fe:rellces in fertility are caused both by differences in heredity and environ
Since there are differences in fe:ctility one obvious action would be to select 

highly fertile for breeders and cull the less fertile. 

should like to consider what can be expected in the way of improvement in cow 
y as a result of selectionc The genetic improvement that can be expected 

result of selection is best described by "heritability" estimates. The herita
of fertility is difficult to measure and experimental work is just arriving 
point of establishing more adequate conditions under wh:J.ch heritability 
should be conducted. Hawever 2 a review of results published to date are 

in Table 1. Each line under each heading represents a different study. 
same line under the same heading represent different estimates 

Percent heritability of fertility characters in beef cattle 

per 
n 

5, -18, -24 

-12 

Live calf. 
at birt 

14 

15 

14 

Interval calving 
to 1st breedi 

2, 22, 30 

18 

Interval 1st 
breeding to 

ion 

4, 1, 1 

2 

Interval 
calving to 
conce ion 

4, 12, 14 

10 

All of the estimates are low espec ially if viewed overall studies. These 
s Simply indicate that individual selection will genetically improve fertility 

herd only very slightly. Not much will be returned for your effort. For 
, after selecting a cow herd very closely for improved fertility for 5 years, 

auld expect very little (if any) improvement. 

~ritability should not be confused with repeatability. Repeatability is the 
of an individual to repeat its own performance at a different time. For 

, the repeatability of calving interval is thought to be fairly high in some 
Repeatability is due to the entire array of environmental forces that have 

'UUI~~:U growth, development, health, etc. of the cow and her heredity influence. 
se, only the hereditary influences are passed on in any measure to the off
s inherited abilities. 

The conclusion best justified at our present state of knowledge is that it is 
management procedure to cull out slow breeders but don't expect the next 

ion to be more fertile. Also, if a slow breeder has other very distinct 
s there is no indication that keeping her will do much if anything to breed 

into her offspring so culling her is not indicated from that standpoint. 
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The reason that selection for fertility i~ so ineffective, in my opi 
that there are so many complex things that affect fertility that when we cull 
low in fertility we don't know whether its because she has a disease, wrong 
hormonal inbalance, or even emotional incompatability ~ whether her inher 
not of the desired sort. We are very often badly misled when we lay poor 
on inheritance. 

There are two things that will aid somew~t in overcoming 
situation which I have reviewed. One is to do the obvious thing - get your 
well under control, employ good management and sanitation practices, and as 
ade'quate nutrition. If you are overstocked and you are in hard country 
old cow can't raise a calf every year and is actually better to be on an 
year calving basis~ Optimum nutrition in raising heifer calves for replac 
an area that we are understanding better all the time. We have known that 
to show condition had adverse effects but even a moderate amount of fatteniul 
be detrimental and have lasting effects for the animals' entire life. The 
in relationship to genetics is that we have not known enough about nutritiou 
fertility and these other things mentioned so that we could provide good 
conditions for the beef female to exhibit her genetic potentia14 We must f 
vide a reasonably good environment before individual selection can be a pr 
tool for improvement. If we can provide an environment approaching anything 
to optimum for the average cow, then I would expect heritability to be hi 

The second tool to employ is more workable at the moment but is also 
efficient as environment is made more suitable for fertility. Select for 
by considering the cows own record - such as calving interval - plus giving 
tion to her relatives. Her relatives include dam, full sisters, 1/2 sisters 
daughters. A more sophisticated evaluation would include an index for the 
on his dam, Sisters, etc. The reason this plan helps us, in this case, is 
the environmental influences that have been midleading us tend to balance 
average out when a number of individuals are included such as the 1/2 si 
is important to have enough relatives so that this averaging effect can be 

Complicated formulas can be computed but I suggest that a weighing or 
done just be using your own judgement is most workable at present. Look at 
fertility record., If it is exceptionally good, keep her; if it is except 
cull her. If she is one of the great majority in between these two ~xtrf~me8 {. 
extra credit if her relatives are better than average or deduct credit if 
lower than average. Of course, the extra credit or deduction is given emp 
according to the amount the cows' relatives are above or below average. 

Following similar thinking, selecting 01:' culling entire families 
(or breeds) is more effective than individual selecting and culling. 
often feasible. 

Summarizing, selecting for higher fertility is likely to yield little 
for our efforts although considering relatives' performance will help. But 
selection can even be very productive, we must first learn more about how ta 
and feed heifers and cows and also to employ the verY many good practices 
already know. 
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RESOURCES FOR CATTLE FEEDINq IN TEXAS 

Alvin B., Wooten 
Associate Professor 

Department of Agricultural Economics and Sociology 
Texas A&M College 

The feeding of cattle for slaughter has never been a major enterprise 011 most 
in Texas o This never ceases to be a source of amazement ~o many poop Ie who 

ow that we are the largest range-cattle producing state in the Nation. There is 
good explanation for this because in past years Texas has beell a deficit grain

.r4~d~lcing state. However, in recent years$ we have changed our position in the 
d of grain pr.oduction until today we produce enough grain to feed out the calves 
in the state each year. But still, we see only a limited expansion in our 

feeding interesto For the past several years, many of our feeder-calves 
been shipped to feedlots in the l-Jestern states, namely Arizona alld California, 

d much of our grain sorghum produced in Texas has gone to the same feedlots to 
feed these calves. If Texas cat't:le can be fed profitably in Arizona and Calfornia 

Texas grain, why can't they be fed profitably in Texas? This chain of events is 
difficult to explaul from an economic standpoint and will be discussed more 
by a following speaker. 

Li~e other parts of our agricultural industry, there has been a drastic change 
beef-cattle feeding enterprises in the last 4 or. 5 years. Perhaps the biggest 

has been the shift away from on-farm feeding in small numbers, to large 
IODmeI~cial feedlots in the Western part of the Nation. Since we do have a sharp 

in this direction, I will limit my discussion to feeding cattle in feedlots 
a capar.ity of 500 head or more. 

A farm feedlot is like a factory; a shoe factory or a steel factory in the 
lems it faces in location and in operation. If we are go~ng to talk about 

... vv ... ,LlLI; cattle c.ompetitively alld profitably in Texas, we are going to have to look 
our feeding operations as a factory manager looks at his operationse In locat
a factory, there are two major sets of items that have to be considered care-

1y in arriving at the most profitable location. On the one side z there is a 
of raw mB.;,erials that it needs to produce a finished product, along with 

• On the other side the tant matter 
This is 

a:l.nly true for our cattle feeding operation. as our framework 
reference, let's analyze Texas in the light of being a profitable location 
a cattle feeding operation or a beef factory. 

What are the raw materials needed in this operation? 

thing that comes to mind is the matter of feeder-cattle. On this 
certainly we can give Texas a mighty fine score. We have produced each year 

the last ten years approximately four million head of calves. In 1960 it is 
imated that we will produce 4.25 million head~ These calves come in all shapes~ 

and color and gradation of quality but certainly furnish us with an abundant 
!y of raw material for a feedlot operation as far as the feeder c.attle are 

It might be pointed out that according to the best estimates we are now 
ing in Texas each year just slightly over one-half million head of this 4.25 
ion head that are born here each year. Approximately two million are being 
somewhere else. 
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2" What about feed? As was mentioned earlier, T~xas has moved from a 
deficit producing state t.o a grain surplus producing state. This has come 
in the last 4 or 5 years. For four years now, we have produced on an ave'fllll 
250 ~mtll~on bushels of grain sorghum each year. Grain sorghum, as we all 
is eo~servatively ·estimated to be 95 percent (or better) the value of corn 
rati.on for heef-cattle.. In 1958, it was estimated that we had available in 
of feed grain, 1.5 tons for each grain-consuming animal fed in Texas. It i 
that in many areas of the state we aloe still deficit in rvughage for cattle 
of the feedlots now operating in the state are depending upon cottonaeed 
their roughage. Certainly there are not enough of these to go around to 
cattle that we could feed here in the state. But ~here is reason to bel 
roughage ~ould be produced in sufficient quaat1~y and at a price so that 
be used compatitively in a livestock feeding operation. 

3. Another· raw material item is labor. In a modern~ mechanized feeding 
a great amount of labor is not requiredo The labor that is required is 
in almost any area of the state in the quality and quantity desired and at 
competitive wage. 

4. One of the most crucial items need,~.d in a successful cattle fe@ding 
is capital. Texas is noted far and wide for the great :amount of capital 
in the state. However, this might be one of our 'stumbling blocks in cattle 
because so many of our, lending institu:tions have not had the experience of 
great alOOunts of money in the cattle feeding enterprise. There is no que 
capital is available. But in many areas there needs to be evidence 
vincing to bankers that money can ,b~ used profitably in cattle feeding. 

5. The climate in Texas' is ideal in most sections of the state for a 
ing enterp'rise'. Certainly we don I t experience extreme heat as is found, 
Arizon~, or the ext~~me eold and wint~r that might be encountered in Neblra.~ 

On all the raw material it~ms Texas ranka ext.remely high a8 an excel 
location for a cattle feeding enterprise. But when we turn to the market 
for beef, . Texas . does not rate a.o hi.gh. Perhaps our attention needs to be 
more on the cattle · coming from the feedlots, in order to answer Rome of 
questions and Bolve some of the problems of cattle feeding in Texas. 

To produce a product profitably we mllst have customsrs for that 
is blessed with some nine and one-half million c:onsumers of beef. This is 
of people, but still ~ is not enough to consume more than about one
beef we could produce with our raw materials. However, this is aomething 
work on in the future. At the present time a great number of T~xane, 1)erlllDt 
many as half, are not eating beef that is fed in Texas. 

This is a rather strong statement and to get some ~vidence to back it 
have checked with pur'chasing agents from two of our large chain syst~ms. 
the story they tell me~ They buy beef for 243 large supermarkets in this 
they buy according to their specifications. They want grain-fed beef, 
long-fed beef; steer carcasses to weigh between 600-650 pounds, heifer 
to weigh betwe~n 450-500 pounds. These outlets purchase millions of pounda 
meat each year. When asked w~ere the beef came from that they used tar 
markets, they both said, "Most of it comes from the Midwest, it's shipped 
Texas live and slaughtered here." Further preliminary investigation ~~I~~C~ 
that only ~ large food chain operating in Texas gets most of ita beef 
state. 



These large food chauis do not diet.ate that their beef. come from the Midwest 
or from any particular areao They order their &~pply from major packers and from 
large, independent packerso The specifications they set forth for the meat they use 
in their stores makes it mandatory that a large j stable supply of fed beef be 
available at all times. Since' the ~lidwest has been a traditional feeding area for 
a number of years, major packers have established their supply contacts there. 
Consequently this is where they have been going to fill the orders of our large 
~permarkets. ~lr. large food chains are going to play a more important r.ole in 
cattle feeding ill Texas in the future. They are calling the shots UlOI.,'e and more 
on quality and quantityo Uost of. them have expressed a sincere desire to purchase 
nom the farm producers in TeK8S. We must remember that they are in a business to 
make money a'nd they can only purchase those products that they feel will do this 
for them. 

Too long, potontial cattle feeders in this state have looked upon the business 
of feeding cattle simply as building some pens, feed bunks, mixing facilities, 
ptting the cattle and feed together in a lot, feeding them until they get fat 
and then selling them to whatever market they can findo If futu.re cattle feeding 

to be successful in this state, I firmly believe that the building of a 
ket outlet must come simultaneously with the building of pens, bunks and feed ... 

mixing facilities. A cattle feeders association could perform an outstanding 
~rvice in building market outlets. The operator who feeds cattle and looks for 

market after he gets them fat is doomed for failuree 

WHAT A TEXAS CATTLE FEEDERS ASSOCIATION MIGHT ACCOMPLISH 

Lloyd Bergsma 
Livestock Marketing Specialist 

Texas Agricultural Extension Service 

The development and expansion of the Texas Cattle Feeding Industry is assured 
the large resource base available in Texas to this industryo If this develop

is to be aaeomplished in a businesslike manner, a statewide industry organi
ion is necessary_ Many of the problems which develop could be answered through 
organized effox,to 

This expanding cattle-feeding industry will mean additional millions of dollars 
the Texas ecollomyn It will be to the advantage of all TexaDs to encourage the 
lopment of the cattle-feeding industry on a sound and sustaining basis. 

One of the majox' factors which has retarded the development of this industry 
date has been the lack of adequate marketing outlets. These market outlets are 

developed and will become stronger under the guidance of industry-wide 
lI'''I§'Du ... ~a.tion .. 

Such problems as inadequate market news, beef grading standards and the need 
additional livestock statistical and outlook information require the immediate 

ion of a Texas Cattle Feeders Association. 

The needs and viewpOints of the industry could be relayed to the state and 
a1 legislative bodies through this organization. Our soctety is becoming 
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increasingly eomplex6 As a reAult, addit1.onal rules and regulations are 
heing proposed.. If we are to keep these new rules and regulations from 
unfair hardships upon the cattle~feed1ng industry, a strong voice m.lst be 
to speak for all livestock feedars". 

One area which has been I!eglected by Texas feeders has been public 
I am speaking of public relations with the consuming public-both within and 
side the State of Texas and the industry groups with which cattle feeders 

The story of Texas-fed beef needs to be Cold. Who is itt a better P081ut 
tell this story than Texas Cattle Feeders themBelves? 

OBJECTIVES OF THE ASSOCIATION 

Objectives of the Texas Cattle Feeders Association could include the 

1. Tell the sto'cy of Texas-fed beef, particularly in Texas~ 

2. Strengthen markets for Texas-fed beef through the improvement of the 
of the Texas pTOduct and improved producers' bargaining power through group 
ing arrangements. 

3. Expand and improve market -news information available to Texas feeders. 
emphasle should be given to accurate reporting of the dressed~meat trade. 

4. Provide the factual information to our legislative bodies which will 
to understand the needs and problems of the livestock feeding industry. 

5. Make available to members· current information which will be useful in 
making--especially information which will result in improved operating ef 

This is certainly not a lengthy list of objectives, but I believe they 
offer a real challenge. to an organization of Texas Cattle Feeders. It 
difficult- to attach a price tag to any of these objectives. In fact, most of 
accomplishments of 1ndustry~.1de organizations are of rather intangible 
When these objectives are. achieved, the Texas cattle-feeding industry will 
a much stronger competitive position. 

As is true with any organization, the objectives of the 
Association will need to be continually analyzed and revised 
a dynamic industry. 

ORGANIZATION 

I have contacted livestock feeder groups in other leading feeding st 
Without exception, they have encouraged the establishment of a Texas organ 
and offered their support in any way possible. 

The National Livestock Feeders Association, headquartered at Omaha, 
has offered their support and assistance in furnishing a sample constitution 
set of by-laws. Mr. Don Magcianc, Executive Secretary of the National As 
stated that if genuine interest was indicated in our state, he would be glad 
meet with a representative group to discuss all aspects of the situation. 
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Mr. C. W. Mc}allan, Executive Vice-President of the American-National 
Cattlemen's Association, also offered the support of this natJ.onal association. 

The staffs of Agricultural Economdcs and Rural Sociology Department and 
Animal Husbandry Department of Texas AM-I College stand ready and willing to assist 
you in any way possible in the founding of this organization. 

There will be many problems to be resolved before a Texas Cattle Feeders 
Association can become operational. These problems are certainly not insurmount.able, 
and I believe far-reaching benefits can be obtained by the organization of a Texas 
Cattle Feeders Association. 

WHAT'S BEING DONE WITH FARM FEEDLOTS 

Grady Shepard 
Farmer and Feedlot Operator 

Hale Center, Texas 

Think of the farm feedlot as a processing plant 

A. What is the base ration 

B. What form of feed yields the highest return per acre 

1. Silage 
2. Small grain pasture 
3. Stalk fields 
4. Grain 

• A plan 

A. Kind of cattle best suited to the feeds and program on a given farm 

1. Quality 
2. Size and weight 

B. Fit the number of cattle and the length of time on the farm to the feed 
supply 

C. Safety of program--assurance of feed supply 

1. Quality in silage and feed grains 

DeterGdned by fertilizer, yield, mechanical processes 

2. Kinds and varieties of silage 

Cost of silage 

3. Grains--supply 

D. Length of time on farm - determining factor in profit of the enterprise 



COMB INING CALVE S AND FEEDS PRODUCED ON THE PLACE 

Oliver Whitener 
Cattle Feeder, Farmer and Ranchman 

Burton, Texas 

For a good many years we have followed a program of feeding out 
calves each winter that were produced on the place and feeding these 
grain also produced on the 1>lace .. 

Due to the fact that our farm is located in the black land it was 
to concrete the pens. It would be almost impossible to concentrate cattle 
during wet weather without them being concreted. Another advantage of the 
is that we are able to save all the manure produced. This manure, when put 
the cropland, greatly improves the fertility of the soil, which in turn he 
duce more grain. 

We bale approximately 500 bales of weeds, free of Johnsongrass, each 
bed these concrete pens with~ The bedding is used for the comfort of the 
and also it is necessary in the manure to be able to handle it properly. 
the bedding the manure becomes too runny in wet weather and is almost impo 
to handle. 

Before the cattle are put into the pens the concrete 
various times during the feeding period the pens are re-bedded. 
more bedding during wet weather than during dry weather. Anytime during the 
period that the fields are dry enough to get on we clean the pens, hauling 
manure on the fields and then re-bedding the pens. During extreme wet we4i~O~ 
is necessary to pile the manure in the pens and re-bed the pens. During 
wet weather we put the bedding on top of the manure in the pens without pil 
It is important to have enough slope in a COD&rete pen to allow proper dr 
A ratio of a foot drop in forty feet should be sufficient. All of our 
pens are approximately 4 inches thick with reinforcement wire in them, 
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cattle from slipping. In our operation we have around 75 square feet 
per anj~al and this is sufficient when kept properly bedded. 

We have a centrally located barn with a feedlot on each side of it. Kach lot 
ns a 20' x 40' shed where 'the self-feeders are located. 

bring the calves in off t.he cows in groups of 20 or 25. These are 
ves that have not been creep fed and had no feed whatsoever when they are weaned. 
put these calves in a small pen with hay and water for the first two days. I 

a small pen to a large pen because the calves cannot move around as much and 
ally won't draw as mucha The calves will gentle quicker in a small pen too, 

they are forced to be close to the man feeding them and after several days will 
up to the trough when the feed is being put out. In a large pen the calves 

1 run to the other side of the pen and will not gentle nearly as soon. 

after we bring these calves in we give them a dranch of 4 oz. of 
This is usually sufficient to take care of any stomach worms they 

This small pen should have a shed, a water trough, and a feed trough 12 feet 
16 feet long with a guard rail on top of it. This guard rail is important as it 

ts the calves from getting into the trough. 

These calves get only hay for the first two days, during which time they are 
ing considerably. On the third day we put a small amount of loose hay in the 

with a limited amount of a grain mixture sprinkled over it. It is important 
to give the calves all the hay they will eat during this process. When the calves 
kept reasonably hungry they will learn to eat the grain much quicker. All calves 

1 eat hay, and by being hungry they will begin to nibble on the grain • . After 
hour or so we put a bale of hay in the trough~ This is not all the hay the 
ves will eat but enough to maintain them fairly well. We repeat this process 

daily for several days.. After four or five days quite a few of the calves 
1 begin to push the hay out of the way to get to the grain. When they have been 

this for a couple of days we put a straight grain mixture in the trough. 
1y about 75 percent of the calves will eat the grain mixtureo The other 25 

.rcent will back off from the trough. We separate these calves from the calves 
have 'started eating and repeat the same process on them, giving them a limited 

of hay and at each feeding, which is twice daily, put a small amount of hay 
the trough with some of the grain mixture over it. We go through this process 
11 all of the calves learn to eat. It is important to get all the calves to 
ing as soon as possible for it is these odd few that don't start eating when the 

of them do that are more likely to get under the weather • . 

Once the calves start eating a straight grain mixture, they are given all the 
they will eat. When the calves start eating good they should be fed twice daily 
the next 14 days, increasing the feed daily so as to have them getting all they 
consume by the end of the l4-day period. They are then ready to be changed over 

the self-feeders. It is necessary to put feed in the trough of the self-feeders 
you first put the cattle on them, and pull the feed out of the self-feeder by 
for the first couple of days, or until the ca~ves learn to lick it out them-

Do not have too large an opening in the self-feeder, as the calves will 
too much of the feed if the opening is too large. A 2 inch opening is 
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sufficient for a hamnered corn base mixture. 
of 50 calves o It is better not to have more space per head than this as 
be more waste. We clean the trough part of the self-feeder once a week. Odd 
of manure along with stale feed may accumulate in the trough. Should some 0 

feed become stale for any reason we remove it from the trough and do not 
calves to eat it, as it will do them more harm than good. 

It is advisable to have a small pen with shed, water, 
confine any animals that become ill for any reason* Occasionally, espec 
the first stages of the feeding program, some of the animals may become ill. 
should be treated and put in a separate pen. All of the animals should be 
daily all during the feeding period. 

We wean a number of calves several months before we put them on full 
t.Je teach these calves to eat grain when we wean them, and then turn them out 
grass and give them a grain mixture of about 2 pounds daily. This will 
their flesh well until we move them into the feedlot around November 15, at 
time we drench them with 4 oz. of phenothiazine. They then go through the 
warming up period and then are put on the self-feeders. 

Our feedlot cattle along with our breeding herd are dipped twice in 
at l4-day intervals fQr the control of lice. 

Our feedlot calves are fed a good quality prairie hay at all times. We 
not use Johnsongrass because we haul the manure into our corn fields and try 
keep the fields clean of Johnsongrass. 

Our cattle are fed for a period of approximately 140 days. A mixture 
pounds of hammered corn and 1 pound of cottonseed meal is fed for the first 
and then a mixture of 5 pounds hammered corn and 1 pound of a good quality 
fatena for the last 60 days. 

We feed salt and bonemeal as a mineral supplement. 

We have followed a practice of putting our calves on feed around DelceD~U 
each year and marketing them around the middle of April each year. We try to 
market them in April because most of the cattle that have been fed in this 
have already gone to market by that time, and the grass fat cattle 
to come in yet, usually making this a slack period for fed cattle. Due to 
that there are not many fat cattle being marketed during this period the pr 
is usually fully as good if not a little stronger than it is at other times. 
seem to fatten a little better during the cool winter months than at other 
of the year, too. 

Our calves go into the feedlot weighing around 400 pounds and come out 
between 600 and 650 pounds and grade from Good to Choice. 

As I have previously stated, we have been feeding cattle for a good 
and I believe that this type of program is very good' for the farm and ranch 
tion that raises both calves and feedstuff. The feedlot cattle produce the 
zer needed for the land to produce more grain, and the grain in turn is fed 
the feedlot cattle, which makes a well integrated program. 
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WHAT'S BEING DONE BY LARGE COMMERCIAL FEEDLOTS 

Dean Brown 
Commercial Feedlot Operator 

Santa Maria, California 

Although cattle-feeding was slow in developing in California it has undergone 
~~meIlaOIUS growth and change during the last three decades. With the rapid growth 

the state's human population and increased demand for higher quality meat, much 
the growth has taken place since 1945. For example, the January 1, 1945 estimate 
cattle-on-feed in California was 125,000 head compared with 663,000 head as of 
ary 1, 1960. This was an increase of 530 percent compared with the estimate for 
United States of 4,324,000 head on January 1, 1945, and 7,564,000 head on 

1, 1960, or a gain of 175 percent. However, these figures fail to show 
whole picture. Most of the Corn Belt feedlots are filled only once a year, in 
fall when the corn crop is ready, while California feedlots average nearly three 
1ete turnovers during the year. 

In contrast with the Corn Belt type of feeding most of the cattle finished in 
fed in large feedlots which handle 1,000 head, or more, per year. 
are about 50 feedlots in the state with capacities of from 7,500 to 
one time. There are 9 with capacities of from 20,000 to 30,000 head. 

There are about 525 feedlots in the state with total capacity of about 1,200,000 
The 50 which I just mentioned will handle over 600,000 head, or half of the 
Most of the cattle finished in the state are fattened in these highly 

icient, push-button type of operations. During 1959 an estimated 1,514,000 
of cattle were finished in California feedlots. This placed California second 

Iowa in the number of fed cattle marketed during the year. 

six of the larger lots are adding new pens which will bring the 
ity of three up to 30,000 head. With three small lots, and one of 10,000 
capacity under construction current additions will add about 50,000 head to 

state's total capacity. 

An important factor in the development of the feeding industry in California 
the West is the constant and rapid growth of the human population. According 

the latest census figures there are 15,500,000 people in California. 

We are told that the state has grown at the rate of 1,320 persons per day, 
481,000 a year for the last ten years. If that is true then we need the meat 

an additional 80,000 beef animals each year. 

One thousand people per day are reported to be coming into Southern California. 

During the last 10 years, population in the three Pacific Coast states increased 
14,486,000 people to 20,035,000 -- a gain of 38.3 percent. 

And 30 percent of those people live in Los Angeles County! If you don't 
lieve it just try to drive the Los Angeles freeway som~ afternoon around five 
clock. 
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You asked me to discuss what an association might do for its members, 
for the industry. Perhaps I can best answer that by telling you about some 
things which have been done by the California Cattle Feeders Association. 

The California Cattle Feeders Association was organized 
was opened in June of that year. Cattle feeders who were active in creat 
association felt that the industry had grown to the point where it needed 
zation, adequately financed, ready and available to represent the cattle 
industry wherever and whenever necessary. They felt that they had problems 
were peculiar to their own industry, distinct and different that the n~r'~n~l. 
problems. : 

For that reason we have tried to confine our activities to 
more directly concerned with the cattle feeding industry. Some 
are: 

1. Market information is very important. Even though the association was 
up as a marketing organization, the directors felt that there was a need for 
and more up-to-date information regarding market condition, supplies of 
and feeder cattle. For example, they felt that they should have current 
tion regarding the number of cattle on feed. Quarterly reports were good, 
too many things couId happen in three months time. Consequently we Asked 
to compile and issue monthly reports of cattle on feed. Part of the goal 
reached last fall when the USDA started issuing reports of cattle on feed ~ 
monthly basis for California and Arizona. And the quarterly reports were 
to other states. 

In addition to the USDA reports the association publishes the Western 
Report. This report furnishes current information for most of the feedlots 
California and Arizona, and a few in Nevada. It shows the number of cattle 
feed in the listed lots, plus the number brought in and shipped out the 
week, and a comparison with the same week a year ago. 

2. BEEF GRADING: When the association began many feeders complained that 
Federal grading of beef was not done on a uniform basis from plant to plant, 
t 'OY1ns and even between areas. A series of conferences with grading service 
and a continuous follow-up has minimized such complaints. We have probably 
more effort, and study to this matter than any other livestock group in tM 

3. WESTERN FED BEEF: A large number of the better hotels and restaurants 
Cal ifornia were featuring "Eastern Corn Fed Beef." It was felt that 
needed to be done about this situation. First, some facts needed to be 
upon which to base a program. The livestock industry,--producers, feeders 
packers, financed a research project at the University of California, Davis. 
compare corn versus barley fed beef. Many of you are no doubt familiar w 
results. The taste-test panel of experts was unable to detect any diffel~enu 
the flavor or tenderness of the meat from the animals fed eastern grown co 
California barley. But to make certain that the results were incontestible 
test was repeated a second year, and with the same results. That gave us 
to "han,g our hat on" in an advertising program. 
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FREIGHT RATES: Shortly after the association was formed the railroads filed a 
ition with the ICC to lower freight rates, westboun£, on fresh meats and packtng- . 

products. This developed into a long and drawn-out fight between the railroads 
trucks, with the livestock industry caught in the middle. However, it was kept 

ative from February 1954 until August 1957. 

The association has a very active research committeeo Frequent 
'DIerE~nces have been held with College of Agriculture representatives in an effort 

keep up-to-date with nutritional and disease problems. Some of our feeds need 
aluating~ 

problems at the University has been the lack of a feedmill and 
pens to carryon a research program of any size. Our association has under

the ··taak of raising about $225, 000 within the cattle feeding industry to 
IDs~nlct such facilities at Davis. 

GOVERNMENT RULES AND REGULATIONS: In a rapidly growing industry, like the 
le feeding business, government rules and regulations are of interest and some
s concern to individual feeders. 

For example, last year there was some talk about the promulgation of a regula
under provisions of the Packers and Stockyards Act which would prohibit the 

alled consignment selling of livestock. 

There was also some discussion about "pencil shrink", a marketing practice 
has existed in the cattle business for a long time. It is a part of our 

of doing business, and may be a point for bargaining in the final stage of 
lng the deal 0 

recent suggestion by the P & S Administration is for a regulation 
would require the packer to pay, within 24 hours, for afl cattle purchased 

from the feeder or producer. In other words, the same method of payment 
now required of the packer at public markets operated under the P & S Act. 

Our Board of Directors has gone on record as being opposed to these proposals 
being further government infringement in their personal rights, and their way 
doing business. 

The California Cattle Feeders Association was very active in 
create the California Beef Council. Seven of our directors are currently 

on the administrative board of the Beef Council and several others are 
es to the regular members. 

With the rapidly growing industry and expand·iag . 
population many interesting public relations problems develop. The Association 

worked in several areas on this problem. 

are but a few of the many matters and problems which have received 
of the Association. 

Through our bi-weekly bulletin we try to keep the membership informed regarding 
s problems confronting the industry, new developments, and .activities of the 

1ation. This is followed up by many personal contacts with the feeders at 
places of business. 
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The Board of Directors meets quarterly to review activities, discuss 
and develop policy. 

One of the b igge.st tasks is to keep the member ship informed 
you are doing. 

The Association might be compared with a fire departmento 
zation for the purpose of putting out fires, if and when they start, but you 
none ever start. To prolong the day when one does start you try to create 
favorable conditions for the industry so that none will start, and if they do 
they will be short-lived. In other words, you carryon a public relations 
all of the time. 

Much credit for the success of tne Association is due the officers 
who have given generously of their money and time. Teamwork has been 
developing a program and then putting it into operationo 

RATIONALIZING THE TEXAS CATTLE AND FEED SITUATION 

J. K. Riggs 
~rofessor, Department of Animal Husbandry 

Texas A&M College 

Cattle feeding is one of the oldest problems concerning which the Texas 
Agricultural Experiment Station has carried out investigations. One of the 
projects, written about 1892, had to do with utilization of Texas feedstuffs 
fattening cattle. Since that time there has been continuous work in the f 
that there is now a history of nearly 70 years of research utilizing app 
20,000 cattle for experimental purposes. This work has covered subjects r 
from the practical use of Texas feedstuffs as they appeared on the scene, 
tion of their composition and digestibility, to the more technical problems 
nutrition and physiology involved in determining the carotene and mineral 
ments of beef cattle and the causes of urinary calculi. In recent years the 
questions of pelleting feeds and the use of modern feed additives have 
attention. The overall program of cattle feeding research has absorbed a 
portion of the experimental effort, and as a consequence, there is a wealth 
as well as of know-how to guide cattle feeding ventures in the State. 

It has been pointed out that Texas, until very recent years, has 
deficit grain producing state and, therefore, cattle feeding has never been a 
major enterprise. This is true, but the tables have turned since the appe 
the hybrid grain sorghums about five years ago. Interest in cattle feeding 
begun to pick up tremendously, but we wonder whether this interest will e 
time or die down again in a few years. For this reason I wonder to what 
grain production is really a controlling factor or whether the availability 
roughages at favorable prices as well as sustained efforts to market the f 
beef to advantage in Texas and the South may not be even greater factors in 
coming years. 

By the standards of grain production, Arizona and California never stood 
chance of developing into cattle feeding states but the iact remains they 
developed into very important feeding states. Let us exa~ine the stocks of 
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(barley, corn, grain sorghums and oats) in 'a11 positions as of July 1, 1960 in some 
of our nations leading feed producing and cattle feeding states as compared with the 

ks for Arizona, California, Colorado and Texas. 

of Grains* and Cattle on Feed July 1, 1960 in Selected States 

aska 

Grain, bu .. 

802,509,000 
522,486,000 
422,498,000 

352,840,000 
43,739,000 
12,087,000 

6,,899,000 

barley, corn, grain sorghums and oats. 

Cattle on feed, head 

1,336,000 
467,000 
523,000 

164,000 
738,000 
292,.000 
209,000 

Texas has approximately 8 times the total supply of these four grains reported 
for California and 50 times that for Arizona, yet California has 4 1/2 times as 
many cattle on feed and Arizona has 1 1/4 times as many. Texas compares quite 
favorably with Nebraska in total stocks of grains on hand, yet California moved 
into second place next to Iowa in number of fed cattle marketed in 1959. And 
these figures do not include wheat or rice both of which Texas produces in surplus 
uantity and which make excellent cattle feed if the need arises to release them 

from government price support. So we are forced to conclude that Texas now has 
ample supplies of grain to feed all the cattle it needs for it.s own consumption • 

. But how have Arizona and California been able to develop so in cattle feeding 
without any greater grain supplies, and particularly when much of the feeding is 
done in desert or semi-desert areas in the summer time? We hope Dean Brown will 
tell us about that. We do know, however, that California, Colorado and Arizona 
are states of destination for almost half of the cattle and calves moved by rail 
out of Texas in 1959. The same is true for June this year. We are not able to 
get the numbers moved by truck but know they are very substantial. We are not able 
to get accurate data on the amount of grain sorghum shipped west to Arizona and 
California but we do know that it moves regularly in mass quantities in that 
direction. We are grateful for the market for both cattle and feed, but this move
ment of raw materials for cattle feeding disturbs me because I was taught and still 
firmly believe that generally it is more economically sound to move livestock to 
fbed rather than feed to livestock, particularly when large numbers are to be fed. 
Certainly it is more economical to move concentrates than roughage which is doubt
lessly why western feeders have become interested in using very high concentrate 
rations. 

From the standpoint of a market for beef, Texas has had an enormous increase 
in human population since World War II. The 1960 census shows 9,650,000 people. 
Louisiana population stands at 3,231,198. The two states total roughly 13 million 
or 65 percent of that reported for the three West Coast states. Anyone can look 
at a highway map and see that the. conce.ntrati_on. of popuJ at ion ia gre.atet:' toward the 
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Gulf than it is farther away. In the area bounded by New Orleans, Baton 
Shreveport, Dallas, Fort Worth, Waco, Austin, San Antonio and Corpus 
there are three city areas of over 1 million population each - New Orleans, 
Fort Worth and Houston - not to mention other less densely populated 
areas. So the need for beef is here and people are willing to pay for 

Here is an interesting example of what is going on in our Texas cattle 
Near here are some cattlemen who winter lots ()f cattle on pasture taking 
and marketing the cattle for May 1 to June 1 delivery. These cattle have 
bought from as far away as Colorado and Mexico and the last four years have 
sold to feedyards at Greeley, Colorado, Omaha, Nebraska and Wichita, 
here in Houston the Weingarten grocery chain (with a branch in Bryan) has 
Beef" merchandising program which is Choice grade beef that they go to the 
area to get. There are other similar examples. There is no objection to 
program on my part and we certainly do not want to jeopardize our market 
cattle and calves, and gain, inside or outside the state. However, if we 
cattle at long distances to bring in, and at the same time ship both catt 
feed out of Texas for feeding, then turn around and buy back finished beef 
we have a short supply of it, there is a lot of waste motion somewhere and 
better take a close look at our overall operation. This is especially true 
many of the calves we ' are shipping west from Southeast Texas are making no 
for the man who produces them because they have neither enough weight nor 
to bring enough dollars per head to pay for the keep of their dams. 

The Gulf Coast region can produce enormous quantities of roughages 
be harvested at the right time and stored .properly_ While other areas may 
to depend upon cottonseed hulls for roughage and thus be limited to a de 
should not be true of this area. I suggest we give it close scrutiny from 
the production and marketing standpoints for beef. 
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PERFORMANCE OF STEERS IMPLANTED DURING SUCKLING, 
GRAZING AND FATTENING PERIODS 

A. A.. Melton 
Associate Animal Husbandman 

Texas Agricultural Experiment Station 
Balmorhea, Texas 

The use of hormones which stimulate growth have been widely accepted in the 
tIe fattening industrYe It is estimated that approximately 75 percent of the 
tle in the feedlots receive hormones either in the feed or as an implant'., 

'.I1"~rt'\11S research studies have shown that either feeding 10 milligrams daily or 
anting 36 milligrams of stilbestrol in the ear of yearling cattle at the 

inning of the feeding period will increase daily gains approximately 15 percent 
increase feed efficiency 12 percent. 

Interest in its use has spread to those concerned with the production of r ange 
f cattle. A number of studies have shown that weaned steer calves ) or: yaarlings, 
lanted with 24 milligrams of stilbestrol during a wintering or graz.i.'o:lt; p(:ri0d 
1 increase gains about the same as in the feedlot (15 percent) 0 110[,T. ' c at tle 

s have questioned the practice of implanting steers pr i.or t o gOiD ~ into the 
ot, because they are afraid performance in the feedlot will be aff~cted. Also 
say that previously implanted cattle are out of shape, or will become out of 
if implanted again and are too heavy. Some feeder buyers offer reduced 

ices for implanted cattle to offset lower gain they claim to expect in the feed
This is a problem of economic importance. 

In 1958 an experiment was designed to determine the effect of stilbestrol 
antation before weaning, after weaning and before wintering and also in advance 

the drylot fattening period in a program of farm beef produ_ctioI~. 

EXPERIMENTAL PLAN 

This experiment was undertaken at the Texas Agricultural Experiment Station, 
station No.9, Balmorhea, in cooperation with the Las Moras Ranch of Menard 
the George Merrill Ranch of Fort Davis. The objectives were (1) to determine 

ther increased weaning weight could be expected by implanting suckling steer 
s with 12 milligrams of stilbestrol~ and (2) the effect of these preweaning 

ants on subsequent gains of weaned steer calves on pasture and later as yearlings 
the feedlot, when implanted at the beginning of each of these periods. 

THE SUCKLING PHASE 

Forty suckling steer calves on the George Merrill Ranch and forty-two steer 
ves on the Las Moras Ranch were used. All were high quality Herefords. Dne-
f of the calves from each ranch were implanted with 12 milligrams of stilbestrol 
May 15, 1959. Most of the calves were dropped prior to March 15 but some were 
y January and late April calves. Birth dates and tattoo numbers were recorded 

the Merrill Ranch calves; therefore, calves with alternate birth' dates were 
1anted on this ranch. Since individual birth dates were not known for the 

s on Las Moras Ranch they were implanted or not implanted alternately as they 
through the chute. 
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Calves which received both implants made higher gain than those with o'nly one im
plant or unimp1anted indicating that the implant du~ing the suckling period did 
not prevent a second ' i~plant from being effective at weaning time. The calves 
implanted twice, however, did "not gaili'-:as well as those whi.ch received their first 
implant early in th~ grazing period on November 19. The advantage of the latter 
over the ones with two implants' was enough to eliminate 14 of the 19 pounds weaning 
advantage shown bY ,the early implanted calves. Thus the advantage of stilbestrol 
treatment for a suckling calf was three~fourths' eliminated at the end of the grazing 
phase. Grades at the end of the grazing phase the same committee used earlier showed 
no objectionable side effects. 

FATTENING PHASE 

On April 28, 1960 the steers were taken off the oat pasture and put in drylot 
for fattening. On May 3, 1960, half the steers in each of the four groups listed 
in Table ~, were implanted with 36 m!lligrams of stilbestrol. Final analysis of 
the results must await completion of the fattening period, about September 10, 1960, 
but preliminary results of the first 81 days are shown in Table 2. 

Table 2. Preliminary results of fattening phase 
April 28, 1960 to July 18, 1960 - 81 days 

Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 

steers 

Stile treatment 
Suckling 

Grazing 

Fattening 

initial wt. 

wt. 7-18 

gain 

gain 

lbs. 

gain 

9 

None 

None 

None 

800 

1031 

231 

2.85 

28.61 

1003 

10 

'12 mg. 
<Imp. 

None 

None 

826 

1044 

218 

2.69 

30.01 

1118 

10 

None 
;:24 mg. 
t Imp. 

None 

833 

1094 

261 

3.22 

951 

10 

None 

None 
',36 mg. 
: Imp. 

800 

1068 

268 

3.31 

28~57 

860 

10 

12 'DlI. 
<Imp. 

~ ' 24 mg." 
. Imp. 

None 

829 

1065 

236 

2.91 

30.66 

Lot 6 

10 

12 mg. 
Imp .. 

None 
':36 mg. 
~ Imp. 

827 

1121 

294 

3.63 

31.33 

Lot 7 

10 

None 
124 mg. 
" Imp. 
:36 mg. 
. Imp. 

823 

1103 

280 

3.46 

32.26 

Lot 8 

10 

' 12 mg. 
Imp. 

,,24 mg. 
~ Imp_ 
',:36 mg. 
"Imp. 

830 

1090 

260 

3 .. 21 

31.10 

971 



During this period, Lot 6, which had been implanted during tha suckl 
was the highest gaining lot, followed by Lot 7, previously implanted during 
grazing period. Lot 4, implanted during the fattening phase only, was the 
highest gaining lot. Lot 8, which received an implant during all three p 
was fifth in gain. The results of these four lots would indicate that i~ 
during the suckling or grazing phase also helped gains during the feedlot 
when re-implanted.. However, in comparing Lot 8 with Lots 6 and 7, it would 
cate that only one implant prior to the fattening phase should be used for 
feedlot gains. 

Lots 1, 2, 3 and 5 were not implanted during the fattening phase, and 
lower gain than the other four lots, with the exception of Lot 3, which was 
planted during the grazing phase only. Lot 3 had a slightly higher gain 
Lot 8, which had received three implants. Lot 2 which was implanted only 
the suckling phase, was the low gaining lot. Lot 1, the non-implanted, was 
low gaining lot. 

Some steers in Lots 4, 6, 7 and 8, which were implanted during the 
phase showed a slightly raised tai1head and lowered loin. All of these lotI 
showed about an equal degree of these characteristics. In other words, ~t 
with only one implant, shows as many side effects as Lot 8, which had all 
implants. Lots 1, 2; 3 and 5 showed no signs of having been implanted. 

SUMMARY AND CONCLUSIONS 

1. The results of using stilbestrol implants on high quality Hereford 
during the suckling, grazing and fattening phase are reported. 

2. Forty-one steer calves implanted with 12 milligrams of stilbestrol 
mate1y three months of age had an average weaning weight of 521 pounds, 
41 head not implanted had an average weaning weight of 502 pounds. The 
calves showed no noticeable side effects. 

3. After weaning, and during a l6l-day grazing period, steers that were 
as suckling calves gained as well as those that had not been implanted. 
that were implanted as suckling calves responded to a second implant during 
grazing period, but this response was not as great as the response of tho~ 
planted only at the beginning of the grazing period. The feeder grade was 
affected by the implants during the grazing period. 

4. One implant, either as a suckling calf or after weaning, 
lot gains when re-implanted during the fattening period. However, when 
during both the suckling and grazing periods feedlot gains were affected 
re-implanted during the fattening period. Feedlot gains of calves implanted 
during the suckling and/or grazing periods were not affected when the calves 
not re-implanted in the feedlot. Some steers in those lots implanted during 
the feedlot period showed Some signs of raised tailhead and lowered loin. 

5. These steers will be fed until about September 10, 1960~ 
will be sold on a carcass grade basis. By selling on a carcass 
difference in treatment will be reflected in the price paid. 
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6. It appears that slaughter calf producers may expect an increase in weaning 
weight by using 12 milligrams of stilbestrol on suckling calves. From these results 
it appears that if suckling calves or weaned calves on pasture are properly implanted 
during one or both of these periods, no bad side effects develope Neither does it 
contribute to side effects when an animal is re-implanted in the feedlot . 

7. Stilbestrol implants must be made at least 100 days before animals are sold for 
slaughter. 
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SEALED STORAGE FOR MOIST GRAINS AND ROUGHAGES 

H.. W. Franke 
Farm Superintendent, Department of Animal Husbandry 

Texas A&M College 

First I should like to make a few brief remarks in regard to the topic 
me. By sealed storage, we mean a glass lined, air tight, upright silo of 
construction. Moist grains for this particular feeding trial consisted of 
grain containing about 30 percent moisture. MOist roughages (haylage) co 
of Sudan containing about 50 percent moisture.> 

A major problem in utilizing sorghum grains as feed is that the grain ~ 
harvest time should not contain more than 12 or 13 percent moisture for sat 
storing. If left in the field until the grain reaches this moisture content, 
risk the chance of storm losses, and bird and insect damage.. If the grain is 
harvested early at higher moisture levels to avoid these problems, then it 
be dried artificially. Drying costs about 3¢ per hundred for each 1 percent 
reduction in moisture. 

High quality roughages play an important part in all cattle feeding 
Many farmers have dif~iculty in curing hay successfully. Many times it is 
soon, or during the process of curing, the hay is rained on and both result 
quality feed. The use of silage in cattle feeding in Texas has been slowed 
layed by the labor involved in getting it out of the silo to the cattle. The 
storage we refer to embodies a built-in device for getting the feedstuff out 
the silo and when coupled with mechanical conveyors can eliminate the problem 
high labor requirements for feeding. 

In 1958 an experiment wasf'.designed _at , the"A&bL.Planta!:iou 
feasibility of harvesting wet sorghum grain and storing it in air tight 
storage and to compare such high moisture grain in both ground and unground 
with dry ground grain from the same fields for fattening beef steers. With 
old steers the unground sorghum grain containing 23 percent moisture failed 
produce satisfactory gain or finish during a l26-day feeding period and the 
requirement per 100 pounds gain was 60 percent higher than for similar steers 
the same grain in ground form.. Ground moist sorghum grain produced gains on 
fattening steers equal or superior to ground dry sorghum grain. Both types 
ground grain were palatable and their daily intake was essentially the same. 
difficulty was encountered in grinding the grain or in keeping the steers on 
Steers fed the moist grain required 18 percent less dry matter from the grau 
12 percent less total dry matter per hundred pounds of gain than similar 
fed ground dry grain. The selling price was the same for both groups of c 
fed ground grains. Dressing percentage and carcass grades did not differ 8 

cantly. A report of the first years"work is included in the proceedings of 
short course. 

From these conclusions it was decided to continue the work with moist 
and to include moist roughages in the next feeding trial. 
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EXPERlME NTAL PLAN 

Suitable areas of land at the A&M Plantation were pl~ted to grain sorghum and 
to Sudan grass to produce these feeds needed for this study. 

Alternate strips of grain sorghum were harvested by a self-propelled combine 
when the grain contained about 30 percent moisture. This moist grain was stored in 
the sealed storage previously described without further preparation- The moist grain 
was placed in the silo by a standard blower. The remaining strips of equal area were 
harvested by combine when the grain contained about 15 percent moisture. This grain 
was stored in standard commercial steel bins equipped with blowers and was .given 
such drying treatment as was necessary to assure 'its keeping satisfactorily. Accu
rate records were kept of the yields of grain harvested and stored by each method. 
The grains were sampled in the field and moisture determinations made daily to 
develop information on the moisture decline in the maturing process. They were also 
sampled and analyses made for proximate composition as they were placed in storage 
and periodically as they were fed from storage to determine changes which may be 
attributed to stage of maturity and to method of storage. 

Sudan grass was cut between heading and early bloom stages to produce Sudan 
hay and low moisture silage or haylage. ~~isture losses were determined hourly 
from pilot plots cut for this purpose before the main harvest in order to determine 
the pattern of moisture loss during the curing process. Alternate strips of the 
cut forage was placed in a glass lined, air tight silo when the moisture content , 
dropped to about 60 percent and ending when it reached about 30 percent. The re·· 
maining strips were cured as hay and stored. The forages were sampled and proximate 
composition determined as they were placed in storage and again as they were fed. 
Determinations of calcium, phosphorus and carotene content were also made. 

Forty-eight Hereford steer calves were divided into four · uniform groups of 12 
each and fed according to the following plan. 

Group No. 
1 

2 

3 

4 

No. of 
steers 

12 

12 

12 

12 

Types of Amounts 
feeds Crowing-ll2 days 

Sudan hay ad lib. 
Dry grain 4.0 
C&S. meal 2.0 

Sudan hay ad lib. 
~ grain 4.0 
C.S. meal 2.0 

Sudan h~ylage ad lib. 
Dry grain 4.0 
c.S. meal 2.0 

Sudan haylage ad lib. 
Wet grain 4.0 
c.s. meal 2.0 

---~---~--------

fed! lbs. 
Fattening-140 days 

8~0 
ad lib. 
2.0 

8.0 
ad lib. 
2.0 

14.5 
ad lib. 
2.0 

14.5 
ad lib. 
2.0 
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TWo groups were fed Sudan hay while the other two received Sudan haylap 
the roughage. During the growing period the roughages were fed according to 
but the grains were fed on a limited basis. During the fattening period the 
were full-fed and the wet and dry roughages were fed on a limited basis. 
were ground as fed. 

RESULTS 

A John Deere self-propelled combine was hired at the rate of $6 per 
grain was harvested and placed in the sealed units averaging 31 percent moi 
By slowing down the ground speed and speeding up the cylinder speed to that 
used for threshing oats, very acceptable harvesting was accomplished. The 
moisture grain was harvested on July 13, 14, 15 and 16. The dry milo was 
on August 4 and 6 by the same equipment at the rate of $4 per acre. 

Thehaylage and hay were harvested on June 8, 9, 10, 29 and 30. 
contained 50 percent moisture as it went into storage. The haylage was 
by cutting with a sickle mower with a hay conditioner following the cutting 
After some wilting it was raked and then picked up by a field chopper and b 
trucks. From the ~cks it was put into the silo with a regular silage b 

The average acre yield for high moisture grain was 4,964 pounds and the 
grain yield was 4,228. Reduced to a dry matter basis the yields were 3,425 
for moist grain and 3,805 pounds for the dry grain. The average acre yield 
high moisture hay was 6,140 pounds with the yield of regular hay being 2,219 
per acre. Reduced to a dry matter basis', the yields were 3,049 pounds for 
hay and 1,509 pounds for the 'regular hay. These yields are determined on dry 
basis of the feeds as they were placed in storage. 

As removed from storage for feeding, the moist grain averaged about 30 
moisture. The dry grain averaged about 11 percent as fed. The haylage 
about 55 percent moisture as it was removed from the silo with the regular 
containing about 10 percent moisture. We aSSume the difference in moisture 
of the haylage from time of storage to the time of feeding was due to dr~.",.~~ 
downward in the silo since it was equipped with a bottom unloader .. 

Storage of moist grain and haylage and the ensiling process caused 
changes in the composition of these feeds. 

During the growing period (112 days) the groups receiving Sudan hay as 
had identical daily gains (1.7 lbs.). On a dry basis the daily rations were 
the same. The steers fed dry sorghum grain required about 10 percent more 
(dry basis) to produce a hundred pounds of gain. Both types of grain were 
but daily feed intake on a dry basis was .7 pound less for the groups fed hip 
moisture grain. Gains were essentially the same for both groups. No diff 
encountered in feeding the grain or in keeping the steers on feed. Both typel 
roughages were palatable. On a dry basis, the daily feed intake was 1.5 p 
higher for the Sudan hay groups and daily gains slightly favor these 
steers. No difficulty was encountered in feeding these roughages or 
the steers on feed. 
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Upon completion of the growing period, these cattle as previously group4dl were 
lfted to a l40-day fattening period simply by increasing the grain consumption 
cording to the appetite of the cattle and reducing the roughage to a fixed level. 

average daily gains slightly favor the steers fed Sudan hay.lage (.11), but were 
same for the two types of grain fed. On a dry basis, the steers fed dry sorghum 

ain required 17.6 percent more feed to produce a hundred pounds of gain. During 
fattening period, we encountered no difficulty in feeding these feeds or in 

ping the cattle on feed. 

Daily Gains, lbs. Feedlot Basis 

Growing Period Fattening Period Average 
eatment 112 days 140 days 252 days 

grain 1.7 1.96 1.84 

ylage and moist grain 1.6 1.95 1.77 

y and dry grain . 1.1 1..86 1.77 

ylage and dry grain 1.5 2.09 1..82 

Feed requirements per hundred pounds gain during a l12-day growing period 
(Dry Basis) 

Sorghum grain, Roughage, Cottonseed meal, 
eatment ounds ounds ounds Total 

ay and moist grain 163 722 100 985 

ylage and moist grain 179 688 · 110 977 

Y and- dry grain 213 738 103 1054 

ylage and dry grain 245 737 118 1100 

Feed requirements per hundred pounds gain during a 140·-day fattening period 
(Dry Basis) 

Sorghum grain, Roughage, Cottonseed meal, 
eatment ounds ounds ounds Total 

y and moist grain 537 353 89 979 

ylage and moist grain 561 365 89 1{)15 

yand dry grain 757 378 93 1228 

ylage and dry grain 709 327 81 1117 
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Feed requirements per hundred pounds gain during a 112·-day g):'owing 
fattening period (Dry Basis) 

Sorghum grain, Roughage, Cottonseed meal, 
Treatment uds ounds 

Hay and moist grain 387 513 94 

Haylage and moist grain 416 498 98 

Hay and dry grain 533 536 98 

Haylage and dry grain 541 475 94 

Results of the combined feeding periods indicate about the same average 
gains between treatments . On a dry basis, the steers fed dry sorghum grain 
12.8 percent more feed to produce a hundred pounds of gaino Dressing pe~,;en~u 
all groups was about the same. Carcass grades for the Sudan hay 
than for the groups fed Sudan haylage. There were 15 Choice and 
in the hay fed groups with 5 Choice and 15 Good 

In arriving at prices to charge the cattle for grains consumed, market 
at harvest time were used as a base. The quoted market for sorghum was $1.60 
hundred pounds for grain of 15 percent moisture or less. For each 1 percent 
above 15 percent the price dropped 5¢ per hundred. The charge for commercial 
was 3¢ per hundred for each 1 percent reduction, charged on the original we 
A shrinkage of 1.25 pounds for each 1 percent reduction was also applied. 
cost was $4.00 per acre for dry and $6.00 for moist grain. Storage costs for 
shelled corn in conventional bins and wet corn in air tight bins, both of 6800 
bushel capacity, estimated by the Farm Economics Research Division of the U.S. 
were used and 20¢ per hendred was charged for grinding. A sorghum grower wou 
to make a deliberate attempt to harvest grain at as high a moisture level (30 
or more) as that used in this work, It was, therefore, considered unjustified 
charge price dockage beyond 20 percent moisture which was the level used in 
calculations~ 

Price structure for moist and dry sorghum grains 

Base market price, cwt .. 
Dock for excess moisture (% x 5¢) 
Drying (3% x 3¢) 
Shrinkage loss from drying 
Grinding 
Harvesting (acre cost ~ yield) 
Storage 

Total cost per cwt. 

Moist grain 
20% 

1.60 
-0 .. 25 

-to. 2O 
,0.12 
fO.09 
1.76 

1.60 
-0.05 
-10.09 
.,0.06 
';0.20 
fO.09 
1-0.04 

2.03 

(l)Davis, Velmer W., June 24, 1957, Storing high moisture corn in air-tight 
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Market prices were determined for the groups on a feedlot basis. These prices 
were arrived at by taking cold carcass weights times the value according to grade 
and dividing by the average final feedlot weights. Market prices for the steers 
are as follows: Sudan hay and' dry grain $26 .. 11 per cw'tj Sudan hay and moist grain 
$25.00 per cwtj Sudan haylage and dry grain $24.81 per cwt; and Sudan haylage and 
moist grain $25.48 per cwt. Based on feed required per cwt. gain and prices of 
$70.00 per ton for cottonseed meal, $35.20 per ton for moist grain and $40.60 per 
ton for dry grain they returned about one-half as much per ton for Sudan haylage 
as they did for a ton of Sudan hay. These values were based on the feeds as fed 
from storage.. The per acre yield for Sudan haylage was 6,140 pounds per acre as 
compared to 2,219 pounds per acre for Sudan hay. With steer calves fe.d as outlined 
in this feeding trial, the production of haylage from an acre of Sudan would feed 
1.25 calves while the production of hay from an acre of Sudan would provide only 
.8 of the roughage requirements of one steer. An acre of sorghum harvested as 
moist grain would feed 1.9 steer whereas if harvested as dry grain it would feed 
only 1.5 steers if they were fed as indicated in this report. 

SUMMARY 

1. Sorghum grain can be successfully harvested at moisture levels of 30 percent 
with standard self-propelled combines by slowing the ground speed and maintain.ing 
cylinder speed at that used for threshing small grains. 

20 Moist sorghum grain and high mois~ure hay can be successfully stored without 
spoilage or loss in an air-tight glass lined silo. 

3. During a ll2-day growing period, average daily gains slightly favor the steers 
fed Sudan haYe The steers fed dry sorghum grain required about 10 percent more 
feed (dry basis) to produce a hundred pounds gain. Daily feed intake on a dry 
basis was <\ 7 pound less for the groups fed high moistu.re grain. The average daily 
gains were about the same for both types of grain. 

4. During a l40-day fattening period, the average daily gains were slightly higher 
for the groups fed Sudan haylage (.11).. The average daily gains were about the 
same for both types of grain. The groups fed dry sorghum grain required about 
18 percent more feed (dry basis) to produce a hundred pounds gain. 

S. During a 1l2-day growing and a l40-day fattening period, moist sorghum grain 
produced gains equal to dry sorghum grain and high moisture hay produced gains 
equal to that of regular hay.. On a dry basis, the groups fed dry sorghum grain 
required about 13 percent more feed to produce a hundred pounds gain. Carcass 
grades favor the groups fed Sudan hay. The Sudan hay groups consisted of 15 Choice 
and 7 Good grade carcasses while the haylage groups produced 5 Choice and 15 Good 
carcasses .. 

6. All f~eds were palatable and no difficulty was encountered in grinding the 
grain or in keeping the steers on feed. 

7. Selling prices for thes.e steers were determined on feedlot weights. Prices 
ue as follows: Sudan hay-dry grain $26.11 per cwt.; Sudan bay-moist grain $25.00 
per cwt.; Sudan haylage-dry grain $24.81 per cwt .. ~ and Sudan hlly1age-moist grain 
$25.48 per cwt. 



8. Dressing percentage for all groups were about the same, averaging 62.3 
on a market basis. 

9. Carcass grades were higher for the cattle fed Sudan hay as compared to 
fed Sudan haylage. Carcass grades were slightly higher for the cattle fed 
grain as compared to those fed moist sorghum grain. 
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TEXAS AGRICULTURAL EXPERIMENT STATION 
R. D. LEWIS. DIRECTOR, COLLEGE STATION, TEXAS, AUGUST 8, 1959 

High-moisture Sorghum Grain for Finishing Cattle 
J. K. Riggs, J. F. Cross, O. D. Butler, J. W. Sorenson, A. C. Magee and F. A. Wolters * 

SUMMARY 

Sorghum grain can be harvested successfully at moisture levels of 25 to 30 percent with standard 
!uofJ1rDtJelled combines by slowing the ground speed and maintaining cylinder speed at that used for 

ng small grains. 
The moist sorghum grain can be stored successfully without spoilage or loss in an air-tight, glass

silo. 
Unground sorghum grain containing 23 percent moisture failed to produce satisfactory gain or 

on yearling steers during a 126-day feeding period and the grain requirement. per 100 pounds 
was 60 percent higher' than for similar steers fed the same grain in ground form. The un
d grain is} therefore} considered unsatisfactory. 

Ground moist sorghum grain produced gains on fattening steers equal or superior to ground 
sorghum grain. 
Steers fed the moist grain required 18 percent less dry matter from the grain and 12 percent less 
dry matter per 100 pounds of gain than similar steers fed ground dry grain. Additional work 

being conducted to determine if cattle consistently will perform more efficiently on high moisture 
um grain. 

Both types of ground grain were palatable and their daily intake was essentially the same. No 
. lty was encountered in grinding the grain or in keeping the steers on feed. 
Selling price was the same for both groups of cattle fed ground grains. Dressing percentage 
carcass grades did not differ significantly. 

grain sorghums, introduced and accepted in 
States during the past 50 years, have long 

standard feed grain for Texas and the 
They are becoming increasingly competi-

corn because of the development of high
hybrid strains adapted to a wide variety of 

their adaptation to modern mech,~niza-
. their established nutritive value. These · 

been found about equal to corn and can 
interchangeably with corn in nearly any form 
cattle. 

major problem in utilizing sorghum grain as 
the necessity for the grain to be as low as 12 

t moisture for satisfactory storage under 
conditions. Earlier harvesting at high mois

may avoid some of these problems, but it 
artificial drying which ~osts 3 cents per 

pounds for each 1 percent reduction in mois-

professor, graduate assistant and head, Depart
Husbandry; professor, Department of Agricul

rDgiIleering; professor, DepaJtment of Agricultural Eco
and Sociology; and superintendent, A&M Plantation. 

ture. Specialized equipment, which depreciates rap
idly, is required for drying. 

There was considerable interest in South Texas 
in using trench silos for storing wet sorghum grain 
prior to 1940. Work at the Beeville station in 1940-
41 revealed high losses in grain stored in sacks at 17 
percent moisture and in trench silos at 38 and 48 per
cent moisture. The losses were estimated to be 22, 
45 and 55 percent, respectively, but chemical analyses 
of the grain showed that the method of storage had 
no effect on the composition of that portion preserved 
in edible condition. It was indicated that moisture 
levels of 30 to 40 percent were necessary for proper 
storage in the trench. Low gain and high feed re
quirement per unit of gain in fattening cattle, as well 
as the high spoilage losses, contributed to the conclu
sion that moist sorghum grain stored in trench silos 
was not desirable for finishing steers, and the work 
was abandoned. 

This work, nearly 20 years ago, indicated that 
the trench silos used did not provide sufficiently air
free conditions for preserving the grain satisfactorily. 



Air-tight sealed storage, developed in recent years, 
offers a possibility for solving this problem. It would 
eliminate the need for artificial drying if grain is to 
be used for feed without shipping, but the use of 
moist grain raises questions regarding its acceptability 
and effectiveness for fattening cattle. 

An experiment was designed in 1958 to deter
mine the feasibility of harvesting wet sorghum grain 
and storing it in air-tight sealed storage, and to com
pare such high moisture grain in both ground and 
unground forms · with dry ground grain from the 
same fields for fattening beef steers. 

EXPERIMENTAL PLAN 
RS 610 sorghum was ·planted at the A&M Plan

tation near College Station for this work. As the 
grain matured, the drying pattern in the field was 
determined by periodic moisture sampling to judge 
the proper time for harvesting at a desired moisture 
level of 20 to 30 percent. This information was need
ed to determine how critical moisture content might 
be for harvesting by standard grain combine. Alter
nate four-row strips in the field were harvested by 

TABLE 1. PERFORMANCE OF STEERS FED GROUND 
AND UNGROUND MOIST SORGHUM GRAIN IN COM
PARISON WITH GROUND, DRY GRAIN DURING A 126-

DAY FATTENING PERIOD 

Type of grain fed 

Moist 
sorghum grain, 
23% moisture 

Unground Ground 

Dry 
sorghum grain, 
13% moisture 

Ground 

Averages in pounds per steer unless otherwise noted 

Number of steers 151 16 152 

Weight and gain data 

Tnitial weight, lb. 851 853 868 
Final weight, lb. 1117 lIM 1161 
Total gain, lb. 266 301 293 
Daily gain, lb. 2.11 2.39 2.32 

Daily feed 

Sorghum grain, lb. 24.52 17.37 17.28 
Protein supplement, lb. 2.16 2.15 2.15 
Roughage, lb. 13.19 14.37 14.46 

Total, lb. 39.87 33.89 33.89 

Feed per 100 pounds of gain3 

Sorghum grain, lb. 887 556 647 
Protein supplement, lb. 89 78 81 
Roughage, lb. 543 523 541 

Total, lb. 1519 1157 1269 

Feed cost, cwt. $22.91 $18.25 $21.56 
Necessary selling 

per cwt. to 
break even $26.56 $25.02 $25.22 

lOne steer died of urinary calculi. 
20ne steer died of blackleg. Steers in all lots re-vaccinated at 
this time. 

3Feed prices charged per hundred weight: cottonseed meal, 
$3.00; roughage, $1.00; unground moist sorghum grain, $1.67; 
ground moist sorghum grain, $1.92; and ground dry sorghum 
grain, $2.12. 

combine on a custom basis when the desired 
content of the grain was reached. The 
strips were harvested later as dry grain, 
stored in standard commercial steel bins 
with blowers for further drying by unJleal:ecl 
assure safe storage. The moist grain was 
an air-tight, glass-lined silo b¥ the use of a 
blower designed for this purpose. Both 
placed in storage without grinding. 
taken to determine the moisture content 
cal composition as the grains were placed in 
arid as they were removed from storage for 

Forty-eight yearling Hereford steers were 
into three groups of 16 each and full-fed the 
grains in the following forms in a fattening 

GROUP FEED 

Unground moist sorghum 
Ground moist sorghum 
Ground dry sorghum grain 

The grains were fed according to 
the ability of the cattle to take them 
tive disturbance. J ohnsongrass hay and 
hulls comprised the roughage, and cot 
and dehydrated alfalfa meal were fed as the 
supplement. Steamed bonemeal and salt 
able at all times. All of the steers were 
with 36 milligrams of stilbestrol per head. 

RESULTS 

The moisture level of the grain 
dropped from 55 or 50 percent in the 
to about 30 percent in 10 to 15 days. A 
self-propelled combine was hired and grain 
vested and placed in the sealed unit at about 
and 39 percent moisture-averaging 23 
ficulty was encountered in threshing the 
factorily at normal combine speed because 
loss was too great. By slowing down the 
speed and speeding up cylinder speed to 
normally used for threshing oats, acceptable 
ing was done at grain moisture levels of 25 to 
cent. Grain containing 39 percent was too 
it coated the interior of the combine with 
a steam cleaning job was necessary to put 
chine back in normal operating condition. 
er ground speed reduced the acreage covered 
however, and it was necessary to pay double 
acre charge for harvesting. 

Despite some field loss-a substantial loss 
of the acreage-the average acre yield for 
was 3,475 pounds, as compared with 3,117 
acre of dry grain, harvested at about 16 
ture. Reduced to a dry-matter basis, the 
2,606 pounds for the moist grain and 2,681 
for the dry grain. 



As removed from the silo for feeding, the moist 
averaged about 23 percent moisture. The dry 
averaged about 13 percent as fed. The moist 
was ground in a hammer mill twice daily just 
to feeding. About a I-month supply of dry 
was ground in advance. The hammer mill did 

tory job of grinding the moist grain with no 
of gumming or choking the mill. 

The moist grain averaged 8 percent lower in 
-free extract content than the dry grain, a re
of the difference in moisture content. Stor

and the attendant ensiling process caused only 
changes in the composition of the moist grain, 

both the calcium and the phosphorus con
. somewhat. No carotene content was 

The cattle were able to consume about 7 pounds 
unground moist grain without looseness or 

than of ground grain either moist or dry 
1), but those fed the unground grain failed 
satisfactory gain or finish (estimated I grade 

those fed ground grain) and showed such 
feed requirement per 100 pounds of gain that 

the unground grain was discontinued after 
As a result, these cattle were changed to 

dry grain at that time to finish them for mar-
A comparison of the three groups was, there
valid for only 126 days. The two groups fed 

grain were continued for 154 days and then 
During the last 28 days after they were switched 

unground moist to ground dry grain, the previ
low performing group of steers had a great in
in gain, as shown following: 

OF GRAIN FED 

nd moist grain 
moist grain 
dry grain 

DAILY GAIN, POUNDS 

First 
126 days 

2.11 
2.39 
2.32 

Last Average, 
28 days 154 days 

2.70 
2.59 
2.17 

2.22 
2.42 
2.29 

days of feeding, the last 28 of 
included ground dry grain, these steers were 

finished satisfactorily for effective marketing and 
to be continued for an additional period of fin

after which they undersold the steers fed 
grains from the beginning by $2.25 per hun
These factors were considered sufficient evi
that unground moist sorghum grain, at least 

moisture level of 23 percent, was not satisfactory 
finishing cattle, and add up to strong economic 
~v;:mt(lge and inefficient use of the moist grain in 

form. Despite these facts, however, the 
in gain among the treatment groups were 

statis ticall y significa n t. 

The difference in gain observed after 126 days 
'ng widened slightly during the last 28 days 

for the groups fed ground moist and ground dry 
grains, but remained statistically nonsignificant. 
Based on final feedlot weights, the daily gains differed 
by 0.13 pound, but were practically identical when 
calculated on a market basis (Table 2) . 

The steers fed ground moist grain were consid
erably more efficient in feed utilization than those 
fed ground dry grain. They required 18 percent less 
dry matter from the grain per 100 pounds of gain. 
The saving in total dry matter was 12.5 percent. This 
greater efficiency was substantiated by the results of 
chemical analyses of fecal material from the different 
groups of cattle. ' 

Shrinkage enroute to market was 16 pounds 
greater per head for the steers fed moist grain, a high
ly significant difference. Even though they averaged 
15 pounds lighter at the· beginning of the experi-

TABLE 2. PERFORMANCE OF STEERS FED GROUND 
MOIST AND GROUND DRY SORGHUM GRAINS DURING 

A 154-DAY FATTENING PERIOD 

Type of grain fed Ground moist 
sorghum grain 

Ground dry 
sorghum grain 

Averages in pounds per steer unless otherwise noted 

N umber of steers 16 15 
Initial weight 853.13 868.47 
Final weight 1226.50 1221.40 
Market weight 1142.81 1153.67 
Total gain, feedlot basis 373.37 352.93 
Total gain, market basis 289.68 285 
Daily gain, feedlot basis 2.42 2.29 
Daily gain, market basis 1.88 1.85 
Shrinkage enroute market 83.69 67.73 
Shrinkage enroute market, % 6.82 5.54 
Slaughter data: 
Carcass wt. (hot 

less 2% shrink) 698.80 700.70 
Dressing %, market 

wt. basis 61.15 60.74 
Carcass grades: Choice 1 2 

Good 12 12 
Standard 3 1 

Feed consumed: 
Protein supplement 348.81 354.00 
Sorghum grain 2638.37 2671.82 
Roughage 2342.56 2379.96 
Total 5329.74 5405.78 
Feed required 

per cwt. gain: Original Dry Original Dry 
Protein supplement 93.42 81.12 100.30 87.10 
Sorghum grain 706.64 538.84 757.04 657.41 
Roughage 627.41 544.84 674.34 585.60 
Total 1427.47 1164.07 1531.68 1330.11 
Feed cost, cwt. gainl $ 20.87 $ 25.79 
Financial statement: 
Initial cost @ $27.00 cwt. $206.56 $206.55 
Interest charge @ 6% 5.96 5.96 ' 
Feed cost 77.95 91.07 
Labor and equipment cost 

@ 7c per head per day 10.78 10.78 
Market cost @ $0.71 cwt. 8.11 8.19 
Total cost 309.36 322.55 
Selling price, cwt. 28.72 28.72 
Amount received, head 328.22 331.33 
Profit 18.86 8.78 

lFeed prices charged per hundred weight: cottonseed meal, 
$3.00; moist sorghum grain, $1.92; dry sorghum grain, $2.12; 
and roughage, $1.00. 



ment, their carcasses averaged only 1.9 pounds less 
in the cooler. The difference in dressing percentage 
(0.39) was not significant. 

Any difference in carcass grades of the two groups 
of cattle tended to favor those fed ground dry grain. 
Although both groups had 12 carcasses in the U. S. 
Good grade, those from the group fed dry grain tend
ed toward the top of the grade, averaging nearly one
third of a grade higher. 

DISCUSSION 

Based on two seasons of harvest experience, it 
appears feasible to harvest grain sorghum at mois
ture levels of 25 to 30 percent with standard self
propelled combines by slowing the ground speed but 
maintaining cylinder speed at about the level used 
for threshing small grains. This means a reduction 
of about 30 percent in acreage covered per day. The 
amount of cracked or broken grain is insignificant 
because it must be ground for feeding anyway. 

One trial does not warrant definite conclusions, 
but some calculations regarding the application of 
moist grain storage and feeding should be worthwhile 
since Texas has a bumper crop of grain sorghum this 
year. 

In arriving at prices to charge the cattle for the 
grains consumed, market practices at harvest time 
were used as a base. The quoted·· market for sorghum 
was $1.60 per 100 pounds for grain of 15 percent mois
ture or less. For each 1 percent moisture above 15, 
the price dropped 5 cents per 100 pounds. Th~ 
charge for commercial drying was 3 cents per hundred 
for each 1 percent reduction, charged on the original 
weight. A shrinkage of 1.25 pounds for each 1 per
cent reduction also was applied. Harvesting cost was 
$4.00 per acre for dry and $8.00 for moist grain. This 
probably was too high for the moist grain harveste9.. 
Storage costs for dry shelled corn in conventional bins 
and wet corn in air-tight bins, both of 6,800 bushel 
capacity, as estimated by the Farm Economics Re
search Division of the USDA, were used and 25 cents 

per hundred were charged for grinding. A 
grower would have to make a deliberate 
harvest grain at as high a moisture level 
or more) as that used in this work. It, 
was considered unjustified to charge price 
beyond 20 percent moisture, which was the 
in these calculations. 

PRICE STRUCTURE FOR MOIST AND 
SORGHUM GRAINS 

Item 

Base market price, cwt. 
Dock for excess moisture 

(% x 5 cents) 
Drying (3% x 3 cents) 
Shrinkage loss from drying 
Grinding 
Harvesting 

(acre cost -;- yield) 
Storage 

Total cost, cwt. 

Moist grain, 
20% 

$ 1.60 

-0.25 

+0.25 

+0.23 
+0.09 

$ 1.92 

After marketing expenses were paid 
age enroute to market deducted, the cattle 
$28.01 per 100 pounds. Based on gains 
feed required per hundred weight of gain 
of $60 per ton for cottonseed meal and $20 
age, they returned $1.80 per hundred for 
and $1.70 per hundred for dry grain. 
values to harvested grain yields gives returns 
and $52.99 per acre for the moist and dry 
spectively, or 18 percent more for moist 
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PELLETING AS A MEANS OF FEED PREPARATION FOR BEEF CATTLE 

w. T. Berry, Jr. 
Assistant Professor, Department of Animal Husbandry 

Texas A&M College 

The beef cattle industry is extremely interested in pelleting as a means of 
preparing feeds for greater production efficiency, To what extent a specific 
~oducer can employ this feeding principle depends upon a set of factors peculiar 
to his operation that only he can fully . analyze. An examination of the current 
knowledge on the subject of pelleting with special reference to recently completed 
Texas experiments will help in making a creditable analysis. 

Pelleting saves on storage and transportation space by compressing fibrous, 
bulky feeds into compact firm pellets. An all concentrate ration occupies about 
the same space in either meal, grain, or pelleted form, hence, no particular 
advantage. On the other hand, in an all roughage ration the savings in storage 
space may be as much as 900%. 

Pellets are very well suited fo~ automatic feed handling equipment~ This can 
be of extreme importance in some operations. Even in less specialized set-ups 
pellets can usually be handled more economically and conveniently than the same 
feed in loose form. 

Pelleting works hand-in-glove with the dehydration of forages. Dehydration 
Farantees a greater yield and a higher quality product especially in areas 
plagued with unfavorable hay making weather. By pelleting the forage immediately 
following dehydration the feed is compacted into a form that (1) can be handled 
more conveniently; (2) tends to reduce nutrient losses; (3) eliminates b\Sging 
~ense and dustiness; and (4) saves considerably on storage space. 

Fine grinding and pelleting homogenizes the feeds and compacts the fines 
which eliminates selecting feeding, masks the unpalatable ingredients, reduces 
losses from wind-blowing, and assures that the cattle consume the feed according 
to the formulationo This is important where micro-additives are included and may 
separate out in the loose form. 

Pel1eting roughages (especially those of low quality) has shown the ~ most 

dramatic increases in feed intake, gains and feed efficiency. 

Self-feeding pel1eted complete rations has simplified cattle feeding, but 
the correct formulas, density and size of pellets have not been fully determined. 
Thp most consistent improvement in performance from feeding pelleted mixed feeds 
has come from (1) limiting concentrates to about 30-40% of the mixture, (2) adjust
ing types of roughages in mixture to attain a crude fiber content of about 20-22%, 
and (3) using the smaller sized pellets (1/4 to 3/8"). 

Fine grinding and pelleting practically eliminates cudd chewing, hastens the 
movement of feedstuffs along the digestive tract, usually brings about a . lower 
total energy loss than is associated with coarsely ground unpelleted .feeds and 
increases propionate production within the rumen which is associated with more 
efficient gains. 



Fine grinding is expensive 

The ' two greatest items of expense connected with p.elletil1g roughages is f 
grinding and the pelleting process. Transportation of feed to and ,from the gr 
and pelleting machinery sometimes is a major expense item~ 

The most efficient pelleting operation favors grinding roughages through a 
screen 1/8" - 1/4" smaller in diameter than the pellet dies through which the 
material must be pressed. This criteria for efficient pelleting is ample 
of the extent of grinding costs, especially with the present feeding results 
favoring pellets of the 'smaller sizes. 

Fine grinding may cost from $2.00 to $10.00 per ton and pel1eting costs 
usually falls into a range of $2.00 to $7.50 per ton~ The combination of these 
two items of expense into what we :generally refer to as pelleting cost will r 
from $4.00 to $14.00 per ton in most. cases. Concentrates or mixtures high in 
concentrates are obviously the cheapest to pelletize. 

One method of comparing pelleting costs with feedlot results is shown in 
Table l~ In this illustration it is assumed that 800' pounds of a completely 
pelleted ratio~ consisting of 60% roughages and 40% concentrates, costing $2.QO 
per hundredweight before cost of pe1leting is added, is required to produce 
lbs. of feedlot gain. It is also assumed that 10%-35% more feed is required 
achieve the same gains with the same ration in a non-pel1eted form. The real 
purpose of this table is to graphically present the variations that exist in 
pelleting costs compared ·w.ith . feedi~g . re.s~lts and to stimulate the substitut 
of actual figures in this · .tah~e for analysis. 

The ~~eak-even points are emphasized in the example (Table 1). From the 
assumed figures, each $2.00 per ton increase in pel1eting cost requires a 5% 
increase in feed efficiency.. 

,Table 1. ' 

A THOD OF COMPARING PELLETI ING RESULTS 

Assumptions for this example: 
1. 800 lbs. pelleted feed to produce 100 1bs. feedlot gain 
2. Ration consists of 60% roughage - 40% concentrates and costs 

$2.00/cwt. in meal form 
NON-PELLETED 

Added feed required (percent 10 15 20 25 
Added feed required · (pounds) BO 120 160 200 

Costs of additional PELLETED Costs of additional feed 
grinding & pelleting @ 

$ 4.00/ion $1.60 $1. .. 60 
6 .. 00/ton 2.40 $2.40 
B.OO/ton 3.20 $3.20 

10.00/ton 4.00 $4.00 
12.00/ton 4.BO 
14.00/ton 5.60 

30 
240 

$4.80 
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The Texas Agricultural Experiment Station is keenly aware of the need for 
research data on pelleting of feeds common to Texas. Some work has been com
leted arid further investigations are planned. Sixty. short yearling Hereford 

steers were fed in six groups ··for 168 days at Lubbock (TAES Progress Report 2004) 
o compare the feeding v~~ue of· pelleted and ground cottonseed hulls with loose 

hulls. It was found that grinding cottonseed hulls did not cause an increase in 
average daily gain over that of steers fed loose hulls, but a group of 10 steers 
fed pelleted hulls averaged 0.24 . pound more daily gain per steer than the non
pelleted group. In another feeding trial (TAES Progress Report 2048) steers 
fed pelleted cottonseed hulls as the principal roughage had an advantage in 
gains (7.1%), feed efficiency (6.0%), carcass grade and financial return over 
those fed loose cottonseed hulls. 

A very extensive steer feeding experiment has just been completed at the 
Ysleta station and the report is now in press. The steers fed an all pelleted 
ration or pelleted · roughage with loose concentrates made equal gains and both 
groups made higher gains than steers fed a loose mixed ration. It was found 
that steers required from 2.570 to 14.5% more loose feed than pellets to produce 
equal gains. 

Coastal Bermuda grass hay pellets 

On November 1, 1959 at College Station, Texas, thirty bulls and twenty-~wo 
heifers from the Texas A • . & Mt' College registered be·ef cattle herds were 
divided into experimental groups and confined and fed in drylots for 163 days 
to study the value of pelleting Coastal Bermuda grass hay. They were hand-fed 
a daily concentrate allowance, equal for all groups, of 3.6 lbs. ground sorghum 
grain and 0.9 llb. cottonseed meal. In addition to the daily concentrate allowance, 
:one·half of the bulls (15) . and one-half of the heifers (11) were self-fed Coastal 

ermuda grass hay in metal hay racks, and the other half of each group were self
fed Coastal Bermuda grass· h'ay pellets. All of the hay, in either form, was pro
duced from one field in three cuttings. At each cutting one-half of the bales 
were sent to the pellet mill, pelleted, sacked and delivered to College Station, 
and the other half was deliv.ered to College Station, to be fed loose. 

Pellets we're· self-fed in wooden troughs, and hay was fed in metal hay racks. 
The wasted hay was weighed back to determine losses. The ·results with respect 
to gains and feed consumed are summarized in Table 2. 

An average of the performance of the bulls and heife~s showed that roughage 
intake was increased 35% with pellets. Differences in gains were even more 
dramatic ,. Cattle on pellets gained 67% more than those on the loose hay. A .... 
!ittle over 43% more feed was required on the loose hay to achieve the same 
gain. If this information is projected ·to the example (Table 1) and pelleting 
cost is charged only to the roughage portion of this ration, pelleting cost 
break-even point would be $22.50 per ton. Another way to say it--if pelleting 
costs had been $11.00 per ton, each $1.00 invested for pelleting would have 
returned $ 2.00. 
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Table 2. 

COASTAL BE 

i. 

(Average in .lbs.) 
No. animals/group Il- lS 11 
Initial. wt .. 422.5 467.9 422.4 
Final wt. 532.1 623.7 551.1 
Total gain 129.6 155.8 228.7 
Daily gain .80 .96 1.40 

Feed Consumed Daily 
Concentrates* 4.5 . 4.5 4 ~ 5 

Coastal B.G. Hay** 8.4 9.5 
Coastal B.G. Hay Pellets 11.2 
Totals 12.9 14.0 15.7 

Feed Required/lb. gain 16.1 14.6 11.2 
Added Feed Required/lb. gain 4.9 4.4 
% Added Feed Required/lb. gain 43.8% 43.1% 

* Concentrate mixture 80% ground sorghum grain, 20% cottonseed meal 
** Includes a waste of 8.7 by heifers and 4.6 by bulls (%) 

Dehydrated Johnsongrass pellets 

Hay making in the Gulf Coast and Eastern sections of Texas is a risky 
business even at best. The losses in yield and nutritive value of forages 
very high. Is it any wonder that there is so much interest in dehydrating 
pelleting as a combined means of perhaps doubling the acre yield of forages 

An experiment has recently been completed at College Station in which aD 
all dehydrated Johnsongrass pellet ration was compared with 60% roughage-40. 
concentrate mixtures in different physical forms. Thirty-two beef calves 
divided into four experimental groups, placed in drylots and fed for 120 
from November 2, 1959, to March 1, 1960. The feeding schedule was as fo1 

Group 1. Dehydrated Johnsongrass pellets 
Group 2. A mixture of 60% Johnsongrass hay (loose) , 33% ground 

grain and 7% cottonseed meal. 
Group 3. A mixture of 60% Johnsongrass hay (ground), 33% ground 

grain and 7% cottonseed meal. 
Group 4. A mixture of 60% dehydrated Johnsongrass, 33% ground sorghum 

grain and 7% cottonseed meal, all mixed and pelleted. 

The unusually cold and damp weather contributed to unfavorable feedlot 
conditions. With improved feedlot conditions th~ gains would have been 
greater; however, valid conclusions may be drawn from the data since all 
calves were subjected to the same unfavorable environment. 
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The mixed all pelleted ration (Group 4) produced significantly greater gains 
than any of the other three rations. Group 2 required 68.1% and Group 3, 24.5% 
more feed to produce equal gains. It should be emphasiz·ed that in addition to 
being pe1leted, Ration 4 included dehy~ated Johnsongrass whereas Groups 2 and 3 
ration included Johnsongrass h~y. 

Table 3. 

A COMPARISON OF DEHYDRATED- JOHNSONGRASS PELLETS WITH THREE 60% RO~GHAGE -
40% CONCENTRATE RATIONS IN DIFFERENT PHYSICAL FORMS FOR BEEF CATTLE (NOV. 2, 
1959 THROUGH MARCH 1, 1960) 

Groups (8 calves/group) 

(Averages in lbs.) 
Initial wt. 473.5 470.0 
Final wt. 601.4 594.3 
Total gain 127.9 124.3 
Daily gain 1.07 1.03 

Feed Consumed Daily 
Dehydrated Johnsongrass 14.3* 
Johnsongrass Hay 9.8** 
Ground Sorghum Grain 5.4 
Cottonseed Meal 1.1 

Totals 14.3 16.3 

Feed Required/1b~ gain 13.4 15.8 
Added Feed Required/1b 11 gain 6.4 
% Added Feed Required/lb. gain 68.1% 

Cost of Feed Mixture/cwt. $1 .. 75 $1.62 
Cost of Feed/cwt. gain $23.36 $25.00 

* Pelleted and self-fed alone 
** Loose and hand-fed (includes a 7.0% waste) 

*** Gr~und, mixed with concentrates and hand~fed 
~ Mixed, pe1leted and self-fed 

Feed Prices: (Ton) 

Dehydrated Johnsongrass pellets 
Dehydrated Johnsongrass 
Johnsongrass hay 
Ground Sorghum Grain 
Cottonseed meal 
Grinding Cost 
Pe1leting Cost 

Group 1 
Group 2 

Group 3 
Group 4 

3 

483 .. 0 
650.0 
167.0 

1.39 

9.8*** 
5.4 
1.1 

16.3 

11 .• 7 
2.3 

24.570 

$1.99 
$23.02 

$35.00 
$3l~00 
$20.00 
$40.00 
$75.00 
$ 7.00 
$ 4.00 

4 

472.4 
680 .. 7 
208.3 

1.74 

9.8 

5.4 
1.1 

16.3**** 

9.4 

$2.26 
$21.26 
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The all pelleted dehydrated Johnsongrass ration (all roughage) self-fed 
to Group 1 produced essentially the same gains and 15% more efficiently than 
the 60% roughage-40% concentrate ~~~ion fed to Group 2. 

Summary 

No feeding innovation since the introduction of stilbestrol has quickened 
the pulse of the beef producer like pellet!ng has done . This method of feed 
preparation is steadily increasing, but each producer should recognize that 
the extra cost of pelleting must be repaid through increased production, 
feed waste, and savings in storage and handling", Continued progress in the 
reduction of costs and increasing operating efficiency of pelleting and reI 
equipment plus additional nutritional and feeding know-how through research 
permit more and more producers to "cash-in" on pelleting as a means of increa8 
beef production efficiency~ 
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SIAUGHTER AND CARCASS TRAITS OF BEEF CATTLE 

L., D. Wythe, Jr. 
Assistant Profe~sor, Department of Animal Husbandry 

Texas A&M College 

Based on the contest cattle observed and evaluated for certain traits on 
Monday and the slaughter and carcass data just presented, I am sure we are all 
asking ourselves the following questions. What points did these cattle illustrate? 
Which of these slaughter and carcass traits are of most importance? What can I 
gain from a study of these demonstration cattle that can be applied in improving 
my beef cattle? My purpose will be to answer some of these questions, based on 
observations and findings of beef cattle slaughter and carcass work done here at 
the Texas Agricultural Experiment Station, other state experiment stations, and 
the Livestock Branch of the U.S.D.A. 

Most recent beef consumer studies have shown rather conclusively that the 
housewife wants a high yield of edible meat for her money, with a large proportion 
of lean in relation to fat. Her main guides in selecting beef seem to be color 
and firmness of lean, color and amount of fat, and amount of bone. 

Mr. Pettus has presented a new dual grading system for beef, which if put into 
practice would seem to more accurately describe the total yield of red meat and 
the proportion of preferred cuts to the less desirable ones. Quality estimates 
should also reflect more accuracy since all carcasses in the dual grading system 
will be ribbed and can therefore be checked in the ribeye for degree and type of 
~bling, and color, firmness, and texture of lean. In my opinion this system or 
some similar system of determining "cutability" and quality should provide the 
1ncentive to meet the challenge to produc& muscular, high quality cattle that are 

overfat~ 

Cattlemen have essentially two methods of producing more of the preferred, 
high priced (loin, rib and round) cuts Qf beef~ 

1. By increased production per animal unit, which would include higher percent 
calf crop, heavier weaning weights, increased rate of gain and increased weight per 
day of age. These production traits can and should be measured accurately, properly 
evaluated and used in every selection program. 

By increasing the proportion of preferred cuts within each animal. Our 
discussion will mainly be concerned with this method. 

With either, or a combination, of the ~ethods listed above we must continually 
stress and select for breeding traits such as sound feet and legs, longevity, 
adaptability to production conditions and desirable temp~rament. 

The U.S.D.A. has reported that beef carcasses may yield from 40 percent to 
70 percent of their carcass weight in trimmed retail cuts from the round, full 
lOin, rib, and square cut chuck. Since these major cuts represent about 85 percent 
f the retail value of the carcass, we can imme4iately see the importance of being 

able to recognize in the live animal and in the carcass those traits which have a 
major affect on these yields. In order to make much immediate progress in cattle 
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breeding, rigid selection pressure must be applied to a trait that is highly 
heritable and relatively easy to identify and measure. 

Conformation, · mainly as it relates to degree of muscling, and fatness, 
internal, and intermuscular, are the primary factors which affect the yield of 
ferred cuts and "cutability" of beef carcasses. These two factors are dis 
the attached article, written by our Animal Husbandt;y staff, titled "Evaluat 
Steers for Carcass Grade and Cutout." Please re;er to this publication for 
details on specific points which are indicative of the degree of muscling and 
finish of cattle. 

Let me stress the slaughter and carcass traits which in my opinion are 
importance in beef cattle evaluation. -

1. Live evaluation of slaughter cattle should include estimates of the 
of the live weight that can be sold in the form of high yielding, quality ( 
juicy, flavorful) meat and the proportion that will be in the preferred cuts. 
experienced, trained eye can divide slaughter cattle into cutability groups 
a reasonable degree of accuracy, but clues in the live animal which predict 
tenderness and flavor of 'the cooked beef are not well understood or defined. 

2. A truly muscular steer must comb.ine all the characteristics which indic 
muscling. In my opinion, one of our chief failings in ~valuating steer:s is 
extra development in one area make up for or overshadow an obvious deficiency 
another area. This holds true and is of e~en more importance in selecting 
cattle. 

3. Area of ribeye at the 12th rib is an easily obtained measure of muscling 
carcass and can be predicted in the live animal with some degree of accuracy. 
of rib cage and thickness of external fat covering are the main stumbling b 
in this live estimation. Ribeye size is a highly heritable (.70) carcass 
therefore, considerable progress can be made in increasing area of ribeye by 
selecting and mating bulls which are above the average of a herd in this tr 
Ultrasonic equipment offers promise of measuring the size of ribeyes in live 
cattle. Whe~ perfected, this will be an aid in identifying and selecting 
cattle, which are superior in this trait. 

4. Fatness or percent fat of the carcass is the most important trait af~v._~.~ 
"cutability" of the top three U .. S.D •. A. grades. s1ncer' the negative effect 
is about twice as great as the positive effect of muscling. We know ~egree 
finish is influenced to a large extent by type of ration and length of £eedina 
period" However,!'le do have cattle that when fed high concentrate rations for 
long periods (200 days plu's) do yield muscular high qu~l~ty carcasses that 
not excessively fat. These are the ones whose sires we need to identify and 
in our breeding programs.. . 

5. Dressing percentage is ' a major item in marketing cattle. It is primar 
influenced by amount of fill and degree of finfsh y?ith weight of head and 
having le'ss influence. Extremely high dressing cattle are excessively fat 
therefore low in yield of preferred cuts. A high percentage of 
relation to live weight \Voutd be a much more meaningful .figure, 
considering long fed cattle. . 



EVALUATION OF STEERS 
~ 

Prepared by the Staff 

0/"" 

Carcass Grade and Cutout 
Visual evaluation of slaughter steers involves an 

te of the desirability of the meat and the per
of the live weight that can be sold in the 

case. Carcass grades represent a usable classifi
of beef based on quality factors which are 
. of eating desirability. The percentage of 

steer which can be sold as retail cuts depends 
conformation and fatness. 

MARBLING WANTED 
Quality grades depend heavily on marbling, which 

related to fatness, and can be expected to increase 
increasing fatness, age and fe 'ding. Steers graded 

therefore, are of ;:Jcceptable conformation, but 
are heavy in weight and excessively fat. Many 
steers fat enn ui"' 11 for th p Prime grade are 

in marbling in the carcass. Some steers of 
fatness wi th superior conformation show 
marbling, and these produce the most 

e carcasses. 
For the past 10 years, the Texas Agricultural 

. t Station has conducted intensive research 
the relationship of steer characteristics to the 

bility and value of beef carcasses. Conclusions 
these four pages not attributed to other sources 

drawn from data collected by the Texas Station. 

CLASSIFICATION OF STEERS 
Based on the recommendation of the Department 

Animal Husbandry, the State Fair of Texas has 
nced the following classification procedure for 
to be exhibited in the Junior Market Steer 
in October 1960: 

POINTS RIBBONS 
or Choice with 

or more preferred cuts 6 Blue 
Choice with 

than 36% preferred cuts 5 Red 
or Average Good with 

36% or more preferred cuts 4 White 

This means that the top group will include only 
steers estimated to yield 36% or more of their 

weight in the trimmed retail cuts from the 
rib and round, including the rump. 

FACTORS AFFECTING CARCASS CUTOUT 
Carcass cutout, as measured by the yield of retail 
from the loin, rib and round, including rump, 

by conformation and fatness. 

of Conformation 
Desirable conformation must emphasize superior 

, though the breeder also may value desirable 
and legs and other traits. Shortness of body and 

do not increase the yield of preferred retail 

Department of Animal Husbandry 

cuts; neither do length of body and length of leg. 
Superior muscling is what counts. 

Some indications of superior muscling are thick
ness of shoulder, width and shape of back and loin, 
thickness and shape of rump and round, and bone 
development. 

The front legs must be set wide and must show 
muscle in the forearm and arm, which should be 
particularly apparent on movement. Excessively 
coarse and open shoulders, however, are not ad
vantageous. 

The back and loin should be uniformly wide, 
and should slope gently in the manner of a quonset 
roof when viewed from the rear. Hips should be laid 
in smoothly, and the width should carry evenly to 
the pins. 

The round should carry down thick and full, 
with the widest point about half way from the rump 
to the hock, when viewed from the rear. The steer 
should stand wide, and walk with the hind legs set 
wide while traveling true. 

When viewed from the side, the neck should be 
at least moderately short; the back should be strong. 
Compactness is not advantageous. The rump should 
be long, and the round should be deep and wide at 
the stifle. Length is desired from hook to hock and 
from pin to stifle. 

A bulging round is desired, but unless it is long 
and deep, the bulge will not insure a high percentage 
of round steaks. 

Moderate depth of body is desired, but extreme 
depth decreases the percentage of the preferred cuts. 

Bone circumference is related to muscle develop
ment, and a relatively heavy bone is desired. 

A truly muscular steer combines all of the char
acteristics listed. A deficiency in one or more cannot 
be made up adequately by extra development in the 
others. For instance, a wide-backed steer with a 
narrow tapering round almost never will show a large 
ribeye. The width of back may be the result of a 
wide rib cage or excessive finish. 

A good measure of carcass muscling obtained 
easily is the area of the large muscle called the "rib
eye," which is exposed on quartering the beef carcass 
between the twelfth and thirteenth rib. An average 
1,000-pound slaughter steer has about 1 square inch 
of ribeye area per hundredweight alive. Muscular 
steers may show as much as 1.5 square inches per 
hundredweight alive. Carcass contest steers at the 

(continued on page 6) 

3 
Reprint from the May-June 1960, TEXAS AGRICULTURAL PROGRESS. Vol. 6, No.3; pages 3.6. TAP-lS9. 
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STEER 1 

This steer weighed 977 pounds. The carcass graded 
High Choice and had a 10.7 square inch ribeye. The 
fat covering over the ribeye averaged 0.9 inch. 

This steer illustrates the conformation and finish 
required to cutout 36% or more of the carcass weight 
in retail cuts from the loin, rib and round, including 
rump. 

Note the moderate depth of body, the wide set rear 
legs. The widest point is approximately midway between 
the rump and the hock in the straight away rear view. 
In the high rear view, the uniformly broad back and loin 
are apparenL There is a gentle slope of back down over 
the sides. 

He shows a less pendulous brisket than the other two 
steers, and also less fullness of rear flank and cod. The 
steer showed a uniform, smooth finish with a relatively 
finn, but slightly springy feel over 'the ribs, back, loin 
and rump: The fat trim on retail cutting amounted to 
14.5% of the carcass weighL 

STEER 2 

This steer weighed 989 pounds. The carcass graded 
High Choice and had a 9.2 square inch ribeye. The fat 
covering over the ribeye averaged 1.2 inches. 

The carcass yield of retail cuts from loin, rib and 
round, including rump, was 32.6%. His yield of preferred 
retail cuts was low because of below average muscling 
and too much fat cover. 

The side view shows a slightly pendulous brisket and 
a deep rear flank. Perhaps the excessive fatness accentu· 
ated the depth of body. 

The straight away rear view shows a narrower stance 
than steer 1. The rounds appear to be tapering and flat· 
sided, lacking the desired maximum width midway be· 
tween the rump and the hock. 

The high rear view shows that the widest point was 
the center of the back, and the steer tapers to the pins. 
The boat shape of this steer denotes excess fat and sub
standard muscling. The fat covering was soft and uneven. 

The fat trim on retail cutting was 18.0% of the 
carcass WeighL 

CARCASSES OF STEERS I, 2 AND 3 

STEER 3 

This steer weighed 954 pounds. The carcass graded 
Low Prime and had a 9.9 square inch ribeye. The fat 
covering over the ribeye averaged 1.1 inches. 

The carcass yield of retail cuts fr~m loin, rib and 
round, including rump, was 30.5%. The yield was ex. 
tremely low because of excessive fat, particularly in the 
brisket, plate, flank and lower round, combined with 
only average muscling. He was a naturally deep-bodied 
steer, but the excessive fat made this too extreme. 

The side view shows a pendulous brisket and an 
extremely deep flank. The rump was short and there 
was a lack of width through the stifle area. The round 
was plump, but was too short from hook and pin to stifle. 
The extreme depth of twist noted in the straight away 
rear view was caused by excessive fat in the cod area 
instead of the desired muscling. 

The high rear view shows a top wider than steer 2, 
but the boat shape indicates excessive finish, confirming 
the side view observations. This steer was patchy, and 
very soft over his ribs and down the center of his back, 
loin and rump. The extreme fatness was particnlarly 
apparent in the heart girth area. At the walk, the exces
sive fatness and softness were accentuated. The fat trim 
on retail cutting was 22.9% of the carcass weighL 

The intact right carcass side from each steer shows the conformation differences described above in the live 
steers. The fat trim, shown at the 'bottom of each right side, resulted from a retail trim of the wholesale 
cuts of the left side. 



DIFFERENCE IN MUSCLING, FINISH AND CUTOUT OF STEERS OF 
SIMILAR WEIGHT AND GRADE 

STEER 4 

This steer weighed 1,006 pounds. His carcass graded 
Low Prime and had a ribeye of 11.4 square inches. This 
steer was deep bodied, lowset and excessively finished. 
Although he showed above average muscling, his excess 
fat covering of 1.55 inches reduced his yield of retail 
trimmed loin, rib and round, including rump, to only 
30.1 % of the carcass weight. 

This steer weighed 980 pounds. The carcass 
Low Prime and had a ribeye of 13.3 square 
fat covering over the ribeye averaged .95 inch. He 
the desired muscling and conformation, but had 
more than the ideal finish. He cutout 36.5% 
carcass weight in retail cuts from the loin, rib and 
including rump. Note the large, full ribeye. 
finish is much less than that of steer 4. Steer 5 
have cutout about 38% preferred cuts if the 
covering had measured about .75 inch. 

Dotted lines in the two ribeye illustrations denote points of trim to satisfy retail 
shoppers. Chine bone and short ribs are removed and the external fat is trimmed 
to within about .25 inch of the ribeye muscle. To determine the size of the 
ribeye, the outline of the darkest shaded area is traced and measured with a 
planimeter. Light shaded areas illustrate other muscles of lesser importance. 
Measurements of the three solid lines in the external fat perpendicular to the 
ribeye muscle are averaged to obtain a measure of fat covering. 

(continued from page 3) 
International Livestock Exposition in 1958 ranged in 
ribeye area from 7.8 to 14.9 square inches per 1,000 
pounds live weight. 

The USDA has shown that each increase of 3 
square inches in rib eye area increases the carcass yield 
of retail cuts by about 2.0% among carcasses of the 
same weight and fatness, which increases the carcass 
value about 2 cents per pound. 

Effect of Fatness on Cutout 
Retail cuts must be trimmed closely for self

service meat shoppers. Fat trimmed from these cuts, 
combined with the interior fat from the carcasses of 
Choice and Prime 1,000-pound steers, ranges from 
approximately 10 to 25 percent of the carcass weight. 
It is obvious that fatness is the most important factor 
affecting the carcass yield of retail cuts. 

The USDA has concluded that the negative effect 
of fatness is approximately twice as great as the posi-

6 

tive effect of muscling. They found that 
inch increase in average fat thickness over the 
at the twelfth rib reduced the yield of 
by 2.6%. 

It is estimated that a 1,OOO-pound steer 
need about 0.75 inch average fat thickness 
ribeye to qualify for the Choice grade on 
normal distribution of fat elsewhere. It is 
however, that any steer with more than I 
average fat thickness over the rib eye could 
high as 36% of its carcass in the retail cuts 
loin, rib and round, including rump. 

Steers with excessive fat normally will 
pendulous briskets, thick and soft fat in 
flank, crops and over the shoulder, deep 
rear flanks and extremely full cod and twist. 
walk, these excesses are most apparent. 

Steers with desirable finish will appear 
the touch along the center of the loin and 
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6. Quality factors in the live slaughter animal. (refinement of head, hide, hair, 
bone, etc.) and beef carcasses (degree of marbling, color, texture, firmness of 
lean) can practically be narrowed down to a prediction of tenderness since tender
ness is the one main attribute desired in beef. It is encouraging that tenderness, 
as measured by shear force values, seems to be about 50 percent heritable. This 
means gradual improvement can be made in the offspring of a herd by id~ntifying 
and mating sires which are more tender than the average of the herd. 

7. Progeny testing is presently the most practical and sure method of identifying 
sires which are capable of improving degree of muscling and tenderness of beef in 
their offspring. A recent detailed study made by our Animal Husbandry Department 
on 28 steer progeny of one bull revealed the following; (a) estimate of muscling 
of a bull can be made by accurately measuring the ribeye area from a sample of 5 
to 10 of his sons (steers); (b) a sample of 10 steers should give an accurate esti
mate of the average carcass value of a bull's steer progeny; (c) a progeny sample 
of 15-20 steers is needed to accurately measure a bull's average tenderness trait. 

Progeny testing with direct selection for the most important production and 
carcass traits combined with sound visual appraisal is presently our surest method 
to progress. 

FACTORS AFFECTING YIELD OF RETAIL AND BONELESS CUTS 

C. E. Murphey 
Agricultural Marketing Service 

United States Department of Agriculture 
Washington, D. C. 

Application of Yield Grades 

The system of yield grades for beef carcasses which the Department is consi
dering is designed to reflect differences in the yields of closely-trimmed, bone
less, retail cuts that would be produced by various kinds of carcasses. 

Our studies of a very wide variety of carcasses indicate that there is 
sufficient variation in the yields of these cuts to justify ten different yield 
grades. These would be numbered from 1 to 10 with No. 1 indicating carcasses with 
the the highest yield of cuts while the No. 10 grade would indicate a very low 
yield of cuts. 

This system of yield grades would be applied independently of the quality 
grades. Thus, a No. 3 would have the same yield cuts regardless of its quality 
grade--whether it was Prime, Choice, Good or some other grade. This does not 
mean, however, that since there would be eight quality grades and ten yield grades 
that there would be a total of 80 grades. Actually, most of the carcasses in 
anyone quality grade, such as Choice, would fall into only about three 
different yield grades. Although we feel that there is justification for ten 
different yield grades, there would be relatively few carcasses in grades No.8, 
No. 9 and No •. 10. Carcasses qualifying for these grades generally would be from 
very heavy cattle that have been fed for a long period of time. 
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Under the system of yield g~ades we are considering, each grade would 
range of 2.3 percent , in yield of boneless, closely~trimmed retail cuts from 
round, loin, rib and chuck. Since at recent prices for Choice grade beef 
cent variation in these cuts makes about $1~25 per cwt. difference in the 
sales value of a carcass, a full yield grade difference would be the equiva 
nearly $3.00 per cwt. in retail sales value. In this connection, on the basil 
a dressing percentage of 60 percent, live animals of the same quality grade 
differing by one yield grade would have a value difference of about $1.75 per 
Those that differed as much as three yield grades--and this would not be u 
would have a value difference of about $5.00 per cwt. On a 1000-pound 

.; .would mean $50.00. 

The following are the four factors whdch we have found can be used 
·the yield of cuts and the importance that should be attached to each in 
at the yield grade. 

1. Thickness of fat over the rib eye. This is the actual thickness of fat 
the rib eye at a point 3/4 of ' the length of the rib eye from the edge nearest 

' backbone. This is, of course, a measurement that is designed to indicate the 
amount of fat over the outside of the carcass. In the system of yield grades 
are considering, each 0.10 inch increase in thickness of fat over the rib eye 
reduces the yield grade by 0.25 of a grade. Since carcasses vary widely in 
ness of outside fat, this would be o~e of the most important factors in det 
yield grade. 

2. The amount of kidney and pelvic fat. This is the total amount of fat r 
from the inside of the loin in making the retail cuts. When expressed as a 
age of carcass weight, each percent reduces the yield grade by OG20 of a grade 
Although the quantity of kidney and pelvic fat is somewhat more difficult to 
than other factors, variations in this factor are less important in dete 
grade. Therefore, slight variations in esti~ating kidney and pelvic fat would 
little effect on grading accuracy. 

3. The size of the rib eye. This is measured in square inches where sides 
normally separated into quarters between the twelfth and thirteenth ribs. 
of the rib eye is used as a measure 'of muscling in the carcass and each squue 
·increase in area of rib eye increases the yield grade by 0.30 of a grade. 

4. Carcass weight. Each 100 pounds of carcass weight decreases yield grade 
0.40 of a grade. 

Evaluating theise factors in precise terms and combining them into a yield 
may sound ,somewhat complicated. However, this is far from being the case. 
short period of training, graders will become very proficient in estimating 
factors and they. will need to actually measure only a very small percentage of 
carcasses they grade. The fact that these factors can be measured very acc 
however, would be very advantageous from the standpoint of training graders 
getting the grades applied uniformly.. It would also aid materially in settl 
differences of opinion with respect to the yield grade for which a carcass 

, qualify. 
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One method of combining variations in these factors into a yield grade is to 
st determine a preliminary yield grade from the schedule belowe This is based 
thickness of fat over the rib eye for carcasses which weigh 600 pounds and which 

10 square inches of rib eye .. . 

SCHEDULE FOR DETERMINING PRELIMINARY YIELD GRADE 

fat 
0 .1 4" .. . .. . ; .8" . .. . 1.2" . ~o 01. 6 '.' . · 2.0". 2 .. 4!! .. ·: ·298~ . 3.2" 

,. , 

I : 
\ , 

I 
I I ~ ~ • , \ 

1 2 4 \ 5 6 

Final yield grade is then determined by adjusting the preliminary yield grade, 
necessary, for percentage of kidney and pelvic fat; for variation in carcass 

t from 600 pounds; and for variation in area of rib eye from 10 square inches. 
illustration shows how the final yield grade of a carcass would be 

of fat over rib eye--0.5"; carcass weight--500 lbs.; kidney and pelvic 
(15 lbs.); and area of rib eye--12 .. 00 square inches. 

Preliminary yield grade 
Adjustment for carcass weight 
Adjustment for kidney and pelvic fat 
Adjustment for area of rib eye 

3.25 
.. 40 

t .60 
.60 

Yield grade 2.85 

carcass would be in yield grade 2. Depending on its quality, it might be a 
or Good 2. 

EVIDENCES OF MEAT QUALITY 

-Frank A. Orts 
Locker Plant Superintendent and Lab o Instructor 

Department of Animal Husbandry 
Texas A&M College 

The word quality has many connotations and each of us probably has a different 
tion of quality in beef. Mr. Webster says that quality is a state of propoer 

essential being. When I speak of beef quality, I am referring to that comb ina· .. 
of physical, structural and chemical characteristics, which results in maximum 
ability from the standpoint of appearance and eatability. Therefore, high 

ity beef is attractive to the eye and produces maximum satisfaction upon 
tion. The right combination of these traits will not only contribute to 

~~~buying but to continued consumption of beef. 

There are several factors which contribute to appearance and eatability of 
cut of beef. These are: 
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(1) Color of lean (4) Marbling 

(2) Color of fat (5) Tenderness 

(3) Firmness of fat and lean (6) Texture of lean 

"color of Lean: Seemingly the most important factor from an appearance 
point 1s that of color of lean. The effect of discoloration or off-color on 
salability of beef is tremendous. Most of the color problems with beef are 
directly related to production, but are associated with handling at the re 
level. Some things which will cause meat to discolor are bacteria, prolonged 
exposure to air (due to evaporation) and light, and water. There 
of chemical compounds which can be used to stabilize beef color. 
controlled by Federal law, however. 

Another problem encountered in beef color is that of the dark cutter, or 
which fails to brighten on cutting and exposure to air. This particular 
has been associated by research workers with the relative basicity or acidity 
the meat. 

Numerous research workers have been attempting to devise methods by 
color can be measured, but a simple, rapid method which can be used to 
meat color in a direct meaningful manner, is still needed. 

Color of Fat: The U.S.D.A. deleted color of fat from its grade speci 
but most retailers discriminate against cattle with yellow fat. Probably one 
basis for this discrimination is the association of yellow fat with lack of 
or inferior breeding. Consumer studies in the Houston area of Texas indic 
that yellow fat is not as objectionable to the consumer as is sometimes bel 

The color of fat can be influenced by breeding and by feeding. It is 
established that Jerseys and Guernseys have very yellow fat because they s 
carotene in the fat which imparts the yellow color. Grass cattle also store 
carotene and hence have yellow fat. Therefore, the discrimination against 
fat seems to be largely a result of the association w~th certain dairy breeds 
with feeding on grass. 

Firmness of Cuts: Soft, watery cuts are very unattractive and move s 
in retail outlets. Due to the difficulty in measuring firmness, studies have 
been limited. The factors responsible for softness are not well known in b 
although extensive studies have been conducted with pork. Results lead us to 
believe that the major cause of softness in pork is related to the diet; c 
however, tend to deposit their fat in a manner characteristic for the species 
regardless of ration. This has been borne out by studies in Iowa, which 
that firmness of fat and lean was not altered by the addition of high levels 
of oils to a basal ration. Age of animal does have a de·finite effect upon 
Calves and veal are soft and · watery, while older cattle tend to be more finL 

Firmness is measured by visual ratings. The .indications 
muscle separation and stringiness of the lean as evidenced by 
and sponginess of the lean. 
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Marbling: Marbling is defined as the intermingling of fat within the lean 
tissue .. In the past marbling has been associated with tenderness. The basis for 
this is unquestionably the result of early experimental work which showed that 
beef from cattle of higher finish was more tender. Evidence obtained over 20 years 
ago, however, showed marbling was not an important factor in tenderness. Within 
the last three years workers in Texas found a disappointingly low relationship 
between marbling and tenderness, although the relationship is positive •. 

Marbling has been found to be highly related to juiciness- and also highly 
correlated with overall satisfaction when rated by consumers, so let's not throw 
marbling out the window completely. I still like to eat a highly marbled steak 
or roast. 

The measurement of marbling can be accomplished by extraction of fat from 
the ground muscular material J Another method is that of determining specific 
gravity ~ The most widely used method is visual appraisal which can be accomplished 
with fairly reliable accuracy, but this method is highly variable between indivi
duals. 

Texture of Lean: Little is known about the in"fluence of texture or size 
and elasticity of muscle fibers upon the eatability of beef, although texture 
is generally accepted as being closely allied with tenderness. Some research 
workers have found that visual ratings for texture were related to mechanical 
shear values. 

Tenderness: Consumer surveys have indicated that tenderness is the most 
important single palatability characteristic desired. A number of factors have 
been suggested as possible indicators of tenderness, including such items as con
formation, maturity, finish, marbling, and texture, but there is little evidence 
to support a relation between conformation and tenderness .• 

Beef from older animals is generally accepted as being less tender than that 
from young animals. Workers in both California and Iowa found age to be related 
to tenderness. Conclusions were drawn f~om a large scale household type panel 
and from a trained taste panel. Thus, maturity of beef at the time of slaughter 
appears to be an imp~rtant factor influencing tenderness. 

Rigor mortis also affects tenderness. It has been well established that beef 
is quite tender at slaughter, becomes less tender as rigor occurs, after which 
it becomes more tender as aging is extended. 

Tenderness generally is measured by the Warner-Bratzler shear machine (which 
you saw demonstrated earlier this mo~ing), and by a trained taste panel. The 
taste panel considers softness (sensations from tongue and cheek and ease with 
which the teeth sink into meat on the first bite), friability, tenderness of 
connective tissue, and the number of chews required to completely masticate a 
piece of meat. The Kramer shear press and a specifically designed food grinder 
are other mechanical devices sometimes ·used. 

I have talked considerably this morning about factors which contribute to 
beef quality and I think you can readily see that a lot of work is still needed 
before we have all the answers. 
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SWIFT AND COMPANY'S PROTEN TENDERED BEEF 

Paul Goeser 
Swift and Company 
Chi~agg~ . Illinoi$ . 

(Editorial Note - The following questi<m and answer material has been 
Swift and Company for the promotion of its ProTen Tendered Beef and is 
here by special permission.) 

Q - What are the advantages of this new process •• c 

to the producer? 

A - The consistent tenderness of this new beef means a more desirable product 
thus a new basis upon which the beef indus'try can merchandise this popu 
meat. 

to the retailer? 

A The new process means less shrink, no need for aging, plus the powerful 
motional impact of newness. New is the magic selling word. Now it can 

. 'used on beef. This means increased promotional power backed by specific 
~ .... : .. Jlqgg-estions on cuts and cooking methods that have a direct appeal to the 

modern homemaker. It all adds up to increased ability of beef to attract 
new customers and keep regular customers. 

to the consumer? 

A - To the consumer the new process means more uniform tenderness, increased 
tenderness in all cuts of beef, and increased variety with more cuts that 
be dry heat roasted and broiled. All these facts are important~~ but the 
deciding factor in earning the consumer's satisfaction is the consistent 
tenderness of SWift's Premium ProTen Tendered Beef. 

Q - What is the Tendered process? 

A - A scientific process for developin'g tenderness in beef by the addition of 
natural vegetable proteins into the meat tissue. The activity of these 
vegetable proteins (enzymes) supplements enzymes already present in meat 
and produces tenderization during cooking, 

A - Beef tendered by this process will be merchandised under the trademark 
Swift's Premium ProTen Tendered Beef. 

Q - What are enzymes? 

A - Enzymes are natural food proteins capable of , improving the utilization 0 

food by the body_ 
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Q - Are these enzymes any different that those ~onsumed in other foods? 

A _. ·No. They are consumed daily in most of the foods we eat. 

Q - If these enzymes tender meat tissue, what effect do they have on a person? 

A - None, since the vegetable proteins used are the same as those nOlimally found 
in many foods we enjoy every day. These enzymes do not affect live tissue, 

Q - Does this process add weight to the dressed beef? 

A - No. There is no gain in carcass weight due to this process. 

Q - Does this process affect the keeping qualities of beef? 

A - No, it does not affect the keeping qualities of the beef in the market meat 
cases, in the home refrigerators, or freezers. In fact, the added tenderness 
is brought about only during the cooking of the beef. 

Q - Does this new process affect the flavor of the beef? 

A - No. The full flavor of the beef is not changed. 

Q - Does this new process affect the appearance of the beef? 

A - No. 

Q - Can this process be used on all grades of beef? 

A - Yes, it does work on all grades. The process will be available first in the 
Swift's Premium brand. 

Q - If beef is of high quality, why use this new process? 

A - Even in top grades of beef, all cuts cannot be broiled or oven-roasted. The 
Tendered process gives added tenderness, more uniform tenderness, and provides 
sufficient tendering to cook many cuts by the dry heat method (oven-.roasting 
and broiling) that are ordinarily braised (cooked covered with moisture added). 
Such cuts as chuck roasts, briskets, plates, and rounds may be oven-roasted. 
Chuck and rump steaks may be broiled. This process eliminates the variability 
in top grades of beef and assures more even tenderness. 

Q - Is the new process Government approved? 

A - Yes. It has the approval of the Meat Inspection Division. 

Q - What advantage does this process have over using a meat tenderizer at home? 

A - This process gives controlled and even tenderization through the interior and 
the surface of the cut. This eliminates the sometimes mushy texture or uneven 
tenderness which is achieved at home by an overuse or misuse of the meat 
tenderizer. 
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Q - Can this process be applied to other meats? 

A - Yes. 

Q - How long has Swift & Company been working on this new method for process 
beef? 

A - Many years. 

Q - Is this process patented? 

A - Yes. The U. S. patent number is 2,903,362. 

Q Is Swift's Premium ProTen Tendered Beef cooked in the same ways as other 
beef is cooked? 

A - ' Yes, regular methods of cooking are used for Swift's Premium ProTen TeIldel~ 
Beef. Roasting, broiling, braising, frying and water cooking methods may 
used just as they have been in the past. However, some cuts of Swift's 
Premium ProTen Tendered Beef cook in less time than comparable cuts of 
fine beef. For example, pot roasts take 15 to 30 minutes less total coo 
time. 

Q - Does the new process allow different cooking methods for any particular 

A - Yes. Certain cuts of other fine beef are best when cooked slowly by moist 
heat. This technique is necessary to assure tenderness. Some of the 
of Swift's Premium ProTen Tendered Beef are tender when cooked b 

~~~~~~~~--
For example, sirloin tips, round, chuck, and brisket can be oven-
sirloin tip, rump, and chuck steaks can be oven-broiled. Long, slow 
in moist heat is not necessary to assure tenderness of these cuts~ 

Q - Can Swift's Premium ProTen Tendered Beef be served rare, medium or well 

A - Yes. 

Q Can Swift's Premium ProTen Tendered Beef be used in favorite recipes that 
used with other fine beef? 

A - Yes. The cooking time will be the same or slightly shorter. 

Q - Will Swift's Premium ProTen Tendered Beef be sold fresh or frozen? 

A - Present plans are to sell the majority of this beef fresh in the markets. 
a later date, some may be sold prepackaged and frozen by Swift & Company. 

Q - Is Swift's Premium ProTen Tendered Beef to replace all Swift's other fine 

A- No. However, it is believed that the tenderness qualities of Swift's 
ProTen Tendered Beef will be in demand and the process will be used on 
volumes of Swift's Beef. 
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Q-- How will Swift I s Premium proT~ll Tendered Beef be recognized? 

A - It will be identified in retail markets with insert labels in each package that 
will clearly identify the ~eat o Swift's Premium Pr,oTe!! Tendered Beef will be 
indicat~d by a red, blue and silver foil label. 

This beef will be identified on the carcass with a Swift's Premium brand and 
the word ProTen. 

SAFE USE OF INSECTICIDES FOR LIVESTOCK 

Dro R. D. Radeleff 
Veterinarian in Charge 

Animal Disease and Parasite Research Division 
Agricultural Research Service, U.S.D.A. 

Kerrville, Texas 

Immediate harmful effects of insecticides upon livestock have been a continuous 
concern for livestock producers and scientists alike. Scientists have been interest~ 
in the residues of modern pesticides since their introduction almost 20 years ago. 
The attitude of livestock producers toward such residues has been one of almost 
complete relaxation. We are now at a point where a continuation of this attitude 
on the part of the producer will result in numerous seizures of livestock products, 
unnecessary losses to the producers, and a distinctly unfavorable publicity, which 
may be years in disappearingh It is extremely important that all persons concerned 
with the sale, recommendation, or use of modern pesticides make every possible 
effort to see that no livestock products are contaminated beyond the tolerances 
established by the Food and Drug Administration or their state governments. The 
pamphlet, "Safe Use of Insecticides", published by the Texas A&M College System, 
should be required reading for each person who has a part in the use of modern 
pesticides. It is so well-written that this writer hesitates to make an addition 
or deletion in the information in that pamphlet. 
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SAFE USE OF CHEMICAlS IN AGRICULTURE 

Chemicals are essential to modern agriculture. Without them we cannot 
economically'produce and market adequate amounts of safe and wholesome foods, 
feeds and fibers. 

A tremendous increase in the use and variety of chemicals used in all 
phases of agricultural production, processing, preservation and marketing 
has occurred since World War II. The immense complex of chemicals now in 
use includes many which, in varying degrees and under varying conditions, 
are harmful"t,o '~. 

It is necessary that gains in efficiency in production and distribution be 
made without hazard to our health, or that of other ultimate consumers. To this 
end, certain laws have been passed and a 'number of regulations developed by the 
federal government, some states and many local governments. 

A number of these laws have recently gone into effect and regulations based 
upon them are being issued from time to time. All who are engaged in agriculture 
in any way must become familiar with these laws and must observe the regulations 
issued under them. 

There is at present much confusion concerning the use of chemicals in agri
culture. Many technical problems are involved which cannot be answered until 
more research is done. There is a serious danger of public hysteria in this 
matter, on the basis of widely published misinformation. 

The soundest approach to the present situation lies in accumulating and 
making available to all concerned the factual information now existing,. The 
search for additional information must be broadened, within the limits of the 
funds available. Every person engaged in agriculture must be made to realize 
the necessity for knowing and observing the laws and regulations. 

THE LAWS 
The federal laws regulating the uses of chemicals in agriculture are the 

Federal Food, Drug and Cosmetic Act and the Federal Insecticide, Fungicide and 
Rodenticide Act, and their amendments. These laws affect all agricultural pro
ducts which enter interstate commerce and are the basis for state and local laws 
in this field. 

The first Federal Food and Drug Act, generally known as the Pure Food Act, 
was passed in 1906. It was designed primarily to prohibit the use in foods of 
chemicals known to be harmful to man, such as formaldehyde, boric acid and 
salicylic acid, used as preservatives. Under this law, the Food and Drug 
Administration could not bar from use any chemical unless it could prove in 
court that the chemical was poisonous or harmful to man. 

With the vast increase in the number of chemicals used in food proceSSing, 
this law was amended in 1958 to prohibit the use of chemical additives in foods 
until they had been tested adequately to establish their safety. The burden of 
proof was now placed on the chemical companies and food processors. All new 
chemicals developed as additives were placed under this law as of March 6, 1959, 
and another year was allowed for completing tests on chemicals already in use 
at the time the act was passed. 

The Delaney clause of the 1958 food additives amendment to the Federal Food, 
Drug and Cosmetic Act prohibits the sale of any food which contains any amount 
of any chemical. additive which will produce cancer ~ when ingested by animals or man. 
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The Miller Amendment to the Federal Food, Drug and Cosmetic Act, passed 
1954 as Public Law 518, requires that all pesticides used in agri,culture be 
cleared by the manufacturer through the Food and Drug Administra.tion, which 
would establis,h the legal "tolerance" for each compound (the amount of re 
of each chemical which may remain on each specific crop without barring it 
interstate commerce). 

The Miller Amendment places the responsibility for clearing each c 
with the FDA on the manufacturer. It requires that the product, when sold, 
on its label full and specific instructions for its use in order to leave no 
residue above the legal limit. Responsibility for using the chemicals CAQ,,,"IIoIool 

as directed lies with the user, and his crop is subject to confj scat,ion if it 
contains more than the le~l residue when it enters interstate commerce. 

An amendment was passed in 1959 placing nematocldes, plant regulators, 
defoliants and desiccants under the regulations of the Food, Drug, and VVI~~W. 
Act and the Insecticide, Fungicide and Rodenticide Act. 

The Federal Insecticide, Fungicide and Rodenticide Act of 1947 e 
regulations relating to the certification of usefulness of pesticides used 
agriculture, for which a tolerance or exemption has been requested under the 
Food, Drug and Cosmetic Act, requiring the registration of all compounds with 
the Secretary of Agriculture, complete labeling being required, .subject to 
'approval "ty the Secretary. This act places responsibility for registration 
with the manufacturer. 

In addition to these federal laws, there are numerous state and local 
governing the use of chemicals in agriculture. These deal primarily in Texas 
with herbicides, milk and dairy products, and in general are patterned after 
federal statutes. 

Fungicides and herbicides were s~ecifically brought under the regulat 
the Federal Food, 'Drug and Cosmetic Act by the regulations of the Federal 
cide, Fungicide and Rodenticide Act (1947) and as further defined in the 
Pesticide Chemical Amendment, or Public La\v 518, of 1954. Plant regulators 
foliants, desiccants and nematocides were specifically added by Public Law 
in August 1959, in an attempt to have uniform regulation for all agricult 
pesticides. 

With reference to chemical residues' and even before the, Federal Food, 
and Cosmetic Act was amended by the Miller Bill, or by Public Law 86-139, 
was a basic requirement within the statute that foods in interstate commerce 
free of dangerous quantities of pesticide residues. Specifically, Section 
the Federal Food, Drug and Cosmetic Act states, "unless a specific tolerance 
exemption from the requirement of a tolerance has been established for a 
or deleterious pesticide chemical, residues of the chemical should not remain 
or on a raw agricultural commodity which is in interstate oommerce. Thus, 
pesticide chemical has the equivalent of a zero tolerance until ' some specifi~ 
action is taken by regulation to establish a higher tolerance or an exempt 
for its residue.1t 

The 1ttolerance" is simply tbe amount of a pesticide which scientists 
determined may remain safely as a residue on food or feed crops without inj 
to the consumer. As stated above, the "tolerance tl is specific for the pes 
and the crop and each chemical has the equivalent of a zero tolerance until 
specific action is taken by regulation to establish a higher tolerance 
e~mption for its residue. 
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Pesticides usually ar~ cleared for use by one of four methods! (1) by the 
of a tolerance under the Federal Food, Drug and Cosmetic Act for 

_11dlles for such use, (2) by the establishment of an exemption from the require-
of a tolerance by FDA,. (3) by submission of a statement from FDA that the 

chemical is not a poisonous or deleterious substance and is safe to 
and (4) by the submission of adequate' information by the manufact'-l!"er, in the 
tion for registration and labeling to the USDA, to show there will be no 

mI~~ue when the product is used as directed o 

. F£TS ON AGRICULTURAL PRACTICES 
Agriculture has just begun -Lo feel the full impact of these laws, with the 

11J115Baf~e of the Food Additives amendment of 1958 and its Delaney clause, the 
..,oaa.1enlng of the scope of the Insecti(!.~i,des, Fungic:.des and Rodenticide Act 

the reaching of the March 6, 1960 deadline on the Miller Amendment. 

At present there is much m.i.sunderstanding and confusion concerning the 
IfelIPOllS:!.bi1ities of agricultural producers regarding deta:tls of the regulations 
1Iaued under these acts. 1 

It is necessary that all grow~rs of crops and livestock understand they 
the risk of having their products seized in interstate commerce if they are 

fGmd to contain chemical residues above the legal limits.... Every grower should 
l!arize himself with regulations governing the chemicals he uses and the 

he grows 0 He should take care that every cnerni'cal -compound he purchases 
been registered or approved and that his purchase carries the seller's 

. lIaralrltee to this effect. He must read label instructions carefully and follow 
to the letter. 

The new regulations, for the time being at least, rule out a number of 
. _liuw.',",~ ..... compounds commonly used in agriculture in the past. They limit strictly 

time, marmer and amount of use on many others.. Thi's requires care and 
on on the part of the grovTer in the use of all chemi cals, but should 

te no serious handicaps to efficient agricultural production .. 

OF AGRICULTURAL C~CAL 
Modern agriculture and the present system of marketing attractive, palatable 

nourishing foods throughout the nation in all seasons depend heavily on the 
l1despread use of chemicals. Much of the spectacular gain in agricultural 
~ciency in the last 20 years has been due to the development and use of new 
aM better chemical compounds in agriculture. 

Ch&micals are used to control insects, diseases, weeds and other pests; to 
rol or speed up the growth of plants and livestock; and to retard spoilage, 

b.~LIICLJ.U fresh quality and enhance attractiveness and flavor of crop and li've
products. 

Consumers have benefitted by being able to purchase wholesome, bigh-quality 
products, free from pest damage and contamination, in all seasons and in 

~tically all localities throughout the nation. Cr~micals nave made it possible 
produce food~ feed and fiber in sufficient quantity and at economical prices, 
that all may enjoy an improved level of living,. 

It has been estimated that the removal of chemicals from agriculture would 
let back agricultural progress in this country by at least 50 years. The shock 

the entire economy would be serious. The saf'e use of agricultural chemicals 
of vital importance to all of' us. 
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OUR RESPONSIBILITIES 
The Texas A~ and M. College System has a cle~cut responsibility to provide 

the people of Texas, including both those working in agriculture and the general 
consuming public , with all the reliable iI~orma.tion available concerning the use 
of chemicals in the .. production and processing of food, feed and fiber. It has the 
additional responsibility of developing and disseminating new information in this 
important field , within the limits of funds available. 

In meeting this responsibility, the System maintains, in its various subject
matter departments, up-to-date files of information on the uses of agricultural 
chemicals, including .safe amounts and proper methods of use, recommended safeguards 
and legal restrictions. To these files is added, as it is developed, new infor
mation from our ·own re~earch and that of other organizations. 

As much general information on this subject as possible is being transmitted 
immediately to all System personnel in the field. Extension and other field 
workers 'are being supplied with the names of designated authorities within each 
department concerned at C'ollege Station, who may be called on for specific 
recommendations at any time. 

It is the responsibility of the System to protect, insofar as possible, the 
public health and the economic stability of the State. It recognizes the dangers 
of improper use of chemicals "in the production and processing of food, feed and · 
fiber and, at the same time, recognizes the danger to the economy of the State 
as a whole, and to agriculture in particular, from possible public hysteria based 
on incomplet~ .or false information. 

INSECTICIDES 
The Department of Entomology has the responsibility of developing and making 

recommendations for the safe use of insecticides on all crops, 11v~stock and 
poultry. The recommendations are published and distributed by the Extension 
Service in L-255, "Texas · Guide for Controlling Insects on Vegetable Crops"; MP-339, 
"Texas Guide for Controlling Insects on Corn,:1 :Sorghum, Small Grains and Grasses'}; 
L-256, tfTexas Guide for Controlling External Parasites of Livestock and Poultryll 

and L-2l8, "Texas Guide for Controlling Cotton Insects." The guides are revised 
annually. If at any time changes become necessary, they are made through press 
releases and i~ Entomology Notes, which are di,stributed to all ExtenSion Service 
personnel. It is important for all employees of the Texas A. and M. College 
System to recommend the use of only those insecticides which have been approved 
by the Department of Entomology. 

The Miller Pesticide amendment (Public Law 518) covers the use of all pesti
cides. Thus, it is imperative for the user to follow the recommendations. If the 
recommendation suggests the use of an insecticide at one-fourth pound per acre, 
14 days before harvest, it should be applied at this exact dosage at not less than 
14 days before harvest. The use of the pesticides as recommended will result in 
the control of the pests without hazard to the consumer. Growers who follow the 
recommendations should, under normal conditions, have no p~oblem with pesticide 
residues. 

Pesticides are essential to assure the conti~ued supply of high quality foods 
and feeds. The law is designed to permit the effective use of these pesticides in 
the production of foods and feeds \on thout hazard to the consumer. 

FUNGICIDES, . HERBICIDES, PLANT REGUIATORS, DEFOLIANTS; DESICCANrS AND NEMATOCIDES 
tlFungicide" includes any product intended for killing or control of any filllgi 

except those in or on living man or animals. 'The term "fungi" includes all such 
organisms as rusts;, smuts" mj. ldews~ molds~ yeasT.s and bacteria. 
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"Herbicide" includes all preparations intended for use in destroying or 
preventing the growth of plants which grow where they are not wanted, such as 
weeds or brush. 

"Defoliant" means any substance or mixture of substances intended for 
causing the leaves or foliage to drop from a plant , with or without causing 
abscission. 

"Desiccant" means any substance or mixture of substances intended for 
~ificially accelerating the drying of plant tissue. 

"Plant Regulator" means any substance or mixture of substances, intended, 
through physiological action, for accelerating or retarding the rate of growth 
or rate of maturation, or for otherwise altering the behavior of ornamental 
or crop plants or the produce thereof, but should not include substances to the 
extent that they are intended as plant nutrients, trace elements, nutritional 
chemicals, plant inoculants and soil amendments .. 

"Nematocide" means any substance or mixture of substances intended for 
preventing, destroying, repelling or mitigating nematodes. Nematodes are 
invertebrate animals of the phylum nemathelminthes and class nematoda, that is, 
wwegmented round worms with elongated, fusiform or saclike bodies covered with 
a cuticle, and inhabiting soil, water, plants or plant parts, may also be 
called nemas or eelworms. 

Fungicides, herbicides, plant regulators, defoliants, desiccants and 
nema.tocides are registered under the Federal Insecticide, Fungicide and 

(£oueLl~icid~ Act for use on raw agricultural commodities as defined in Public 
518 and Public Law 86-139-

Recommendations for the use of a chemical that has not been cleared for use 
on a crop, or in a manner not approved by regulations, should not be made, since 
condemnation of the crop may result, if residues are found in or on the raw 
agricultural commodity. That this possibility exists, is evidenced by the 

~~~.~\~e in 1959 of a portion o~ the cranberry crop by the FDA, where amiuotria
!ole was used contrary to the published regulation", The absence of a published 

or exemption does not necessarily imply that a pesticide chemical may 
be used _ This is particularly critical for new chemicals, or those recently 
brought under federal legislation (plant regulators, defoliants, desiccants and 
nematocides) for which no tolerance rulings or exemptions exist for use on a 
Jl.ven crop. The critical problem regarding these compounds is the lack of 
information on which to base recommendations. For example, up to April 12, 1960, 
tolerances or exemptions have not been made for the use of defoliants and 

ccants on cotton or other crops. 

However., an extension of the effective date to permit additional data to be 
in support of petitions for tolerances or exemptions, for a period of 

year from March 6, 1960, or until regulations have been issued establishing 
~vv ................... \,. • ...,s or exemptions, has been granted for calcium cyanamide (Aerocyanamide), 

phosphorotrithioite (Merphos or Folex), magnesium chlorate, pentachloro
sodium chlorate and sodium metaborate. 

We cannot assume safely that chem~cals applied just prior to harvest will 
leave residues (unless the regulation based on research data states this) 
e, according to law, the zero tolerance applies. At the present time, 

to~rances for nematocides applied as soil treatments have been established only 
tor ethylene dibromide, methyl bromide, mylone and vapam, and then only for 
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specific ~ops in most cases. Other nematocides, including dichloropropenes 
dichloropropanes and mixtures, have been granted registration on a no-residue 
basis or given an extension until March 6, 1961, or until re'gulations have 
issued. 

Tolerances for plant regulators have been established only for napht 
acetic acid, 2,4-D and maleic hydrazide for specified crops and purposes, 
a number of fruit thinning and fruit drop sprays, inhibitors, coloring and 
maturation compounds have been granted an extension of one year or until regu
lations are established. 

Problems with fungicides are not as acute as are those vTith nematocides, 
defoliants, desiccants and plant regulators. Certain common fungicides, such 
as sulfur, lime and lime~sulfur, do not come under the Miller Amendment, since 
they have been officially declared safe. Others, such as Bordeaux mixture, 
copper-lime mixtures and certain copper compounds, are exempt from the req 
ment of a tolerance. Official FDA tolerances and prescribed restrictions for 
use have been established for most of o~ organic commercial fungicides. The 
main problem with fungicides is to become acquainted with the federal legis 
and to follow the law exactly in making recommendations. 

Tolerances for herbicides on a number of crops have been published, 
although information is still lacking for use on many crops, Some use-sit 
of weed control chemicals and soil sterilants ordinarily do not result in 
on or in the harvested crop. Uses which do not leave residues do not require 
mal tolerances. 

The legal status of some herbicides, which have been in use for over 10 
needs to be clarified under the provisions of Public LavT 518. 2, 4-D is regl. 
by the USDA under the provisions of the Federal Insecticide, Fungicide and 
Rodent.icide Act for use on a number of crops, including post-emergence weed 
control in pastures, small grains, corn and sorghum. Likewise, 2,4,5-T is 
registered for woody plant control on rangeland. Offic.ials of the USDA have 
issued a release stating that they have been accepting registrations for these 
uses on a no-residue basis and plan to continue such registrations. The 
criterion to follow in using a no-residue chemical is to insure that the 
is not found in the harvested or grazed product. R~ommendations with regard 
timing of' applications are most important in this respect.-e 

Although crops grown for planting seed are exempt from a tolerance, 
important to remember that fields treated v11 th a zero tolerance chemical i:)J.J.VY.Io\It. 

not be grazed by anima.l.s prcrlucing milk or to be slaughtered, and the straw, 
residue or stubble should not be fed. The tolerance for dinitro compounds, in 
cases on food or feed crops, is zero. Their use should be such as to produce 
residues. In general, it is not safe to recommend the use of any herbicide 
might be f~ in the milk or meat animals as the result of grazing treated 
unless specific regulatl.ons already have been established for its use. Many 
of herbicides leave no residues, if they are used in accordance with the re 
directions, and "N.R." indicates this status. If' the chemical has been ruled 
be a carcinogen, as aminotriazole, a residue in or on the crop means it is 
to seizure by the FDA. In most cases, a tolerance is not required for the use 
of a pesticide on fallow or non-crop land not being grazed. 

Changes are published periodically in the Federal Register and these " 
of tolerances and exemptions for residues of pesticide chemicals" are issued 
the FDA of the U. S. Department of Health, Education and Welfare. Copies of 



-80-

these summaries will be supplied all field personnel of the A. and M. System 
as rapidly as possible. It is well to "keep posted" with the current status 
before making recommendations. If in doubt, check ",ith the proper authorities 
at College Station. Always in your public contacts stress the proper and safe 
use of agricultural chemicals'. 

INrERNAL PARASITES OF ANIMAlS 
The use of certain chemicals in the control of animal parasites in live

stock and poultry is essential if economical production is to be maintained. The 
poultry industry, as we know it today, was made possible by coccidiostats. About 
$90,000 is spent annually in Texas on coccidiostats alone. 

Several agents are available, including sulfaquinozaline, Nicarbazine, 
Unistat, Polystat and others. Several have undesirable side effects. For example, 
Nicarbazine may not allow birds to develop good levels of immunity and cannot 
be used in laying flocks nor allowed to contaminate laying rations because of 
the effect on egg quality and production. Bifurons may cause nervousness and 
is not very effective in some instances. Unistat and Polystat produce so-called 
"3-nitro" toxicity when water consumption is low. 

Furazolidone (NF-l8o) is of value in controlling infections due to the 
Salmonellas. Another therapeutic agent, Ehheptin, is widely used in the control 
of entero-hepatitis (blackhead) in turkeys. An undesirable side effect of 
Enheptin is the interference with the development of the testes in male chickens, 
thus producing sterility. 

Although tonics are widely used by the poultry industry, they are not 
recommended. Many contain salts of heavy metals and alkaloids. For example, 
Avi tab contains zinc, copper sulfate, iron sulfate, cobalt sulfate and 
potassium iodine along with nux vomica, kamala, mustard, pepper, areca nut 
and anise oil. 

Anthelmintics (worm removers) include sodium fluortde, copper sulfate, 
nicotine sulfate, phenothiazine, peperazine salts, dibutyltin dilaurate, lead 
arsenate, cadmium oxide and organic arsenicals. 

These drugs are used in one form or another in poultry, ruminants and 
swine. We have little information on how long traces of them may be found in 
body tissues. It is recommended that no animal be marketed for slaughter 
within 30 days after receiving cadmium salts. 

IncreaSing use of organic phosphorus compounds as anthelmintics and in the 
control of external parasites raises questions on residues for which we have no 
Gnswer. We do know that cholinesterase activity in the blood may be depressed 
in some instances for as long as 25 days. 

Tranquilizers of one type or another are widely used in '-leaning young 
animals, treatment of the shipping fever complex and, more seriously from a food 
contamination standpoint, tranquilization of animals enroute to market. We feel 
that they are broken down and eliminated rapidly but have no factual information. 

It has been recommended that all milk be discarded for 72 hours follo~ng 
the administration of penicillin to lactating cows. No recommendations exist on 
the use of many other antibiotics. 

No recommendations can be made without factual knowledge to support those 
recommendations. Facts are not available on many chemicals and formulations at 
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present. Research is needed, but the personnel and funds required are ,not 
available. 

Where actual facts are not available one should so state. Read all 
follow their directions. If' drugs or chemicals are labeled "For Use Only By 
Under The Supervision Of A Veterinarian," consult a qualified veterinarian 
using the product in question. 

FEED ADDITIVES AND IMPLANTS ' 
Feed additives and implants of .non-therapeutic drugs may be classified 

according to their purpose: 

(a) The additives which improve growth and feed conversion, decrease 
mortality and incipient dieeases, and improve the general well-being of the 
poultry and animals. These include the vitamins, minerals, antibiotics, 
estrogens, arsenicals, lIchembiotics" and thyroproteins. 

(b) Those which have ' specific uses, such as the coccidiostats, 
and wormers. 

(c) Those which have special value for improving market qualities, 
and consumer acceptances of the animal products. 

(d) Those which have specific effects in the preservation and physical 
of a feed or feed ingredient. These include the emulsifiers, antioXidants, 
flavors and coloring agents. 

Feed additives have proved very beneficial in livestock production, b~ 
misuse of feed additives and implants can result not only in danger of pr 
an unsafe ·product and, hence, of seizure, but also in detrimental effects 
the animal or quality of the animal product itself. 

The 1958 Food Additives Amendment to the Federal Food, Drug and Cos 
Act provides the legal machinery to set up safety limits or tolerances for 
additives to foods. According to statutory definition, a food additive is II 

substance the intended use of which results or may be expected to result, 
or indirectly, in its becoming a component or otherwise affecting the 
istics of any food • • • • • if such substance is not generally recognized 
experts qualified by scientific training and experience to evaluate its 
as having been adequately shown tbTough scientific procedures (or, in the 
a substance used in food prior to January 1, 1958, through scientific n~,~~~.~,n 
or experience based on common use in food) to be safe under conditions of 
intended use • • • • • • ,. Additives to feed and water are included under 
regulations by present interpretations and are considered as food additives, 
regardless of whether residues of the drug become a component of the human 
derived from the animals. 

Certain substances are considered by the Federal Food and Drug Admi 
as being exempt from the Food Additives law because of a general recognition 
safety (GRAS) by competent experts. However, issued lists of such "GRAS II 

are yet limited because of insufficient time in the FDA offices for the 
strative work required. It is expected that the uses of vitamins, and pel~nal~ 

some of the other feed additives, as well as trace minerals, will be re~~~~~
as safe and be listed with "limits" or levels which the FDA deems can be 
to the daily ration without in~olving a hazard. 
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The law also permits a manufacturer or user to reach his own decision in 
classifying a substance in the "GRAS tt category, when a consensus of competent 
experts supports such classification. Thus, it is possible for feed additives 
to be included in feed mixtures even though they have received no governmental 
classification. 

Certain other drugs which are exempted from the legal definition of a "food 
additive" if they are not "GRAS" substances, but uSed as feed additives or 
implanted or injected 1~to animals, are substances used in accordance with a 
sanction granted under the Federal Food, Drug and Cosmetic Act or certain other 
laws prior to the enactment of the Feed Additives Amendment of 1958. This 
tlgrandfather clause" exemption covers most of the drugs presently added to 
feeds. Sanctions of new additives under the 1958 amendment have been severely 
limited in number, as a result of the major difficulties in obtaining FDA 
clearances for new usages, parti~ularly of drugs intended for incorporation 
into animal feeds. 

The anticancer, or Delaney, clause of the 1958 amendment states "that no 
additive shall be deemed to be safe if it is found to induce cancer when ingested 
by man or animal." This clause has been applied to limit new usage of diethyl
stilbestrol and the arsenicals in feeds, but holders of prior approvals for the 
use of these drugs are permitted continued use by the above cited tt grandfather 
clause" exempting drugs used in accordance with sanction granted prior to the 
enactment of the amendment. 

Regulation of drug usage in commercial feeds is directed by the Texas 
Commercial Feed Control Act of 1957. The Texas Feed Control Service is'sues 
periodic lists of acceptable drugs for use in animal feeds. These lists 
recognize the limits of safe usage set up in Federal FDA sanctions and are 
in agreement with such sanctions. However, the Texas Feed Control Service, 
in addition to consideration of safe usage, limits registrations of feed 
additives to only such materials for which there is evidence of efficacy. 

The suggested criteria for safe usages of feed additives are those levels 
prescribed by the Texas Feed Control Service in the monthly listings of drugs 
acceptable for use in animal feeds, regardless of whether a feed preparation is 
for commercial sale or for on-farm consumption. wrrIerever permissible levels 
in FDA usage listings differ from those in Texas Feed Control Service listings, 
the lower prescribed level should be considered the level of maximum usage for 
any functional purpose. 

Implants or injections for growth promotion are consid.ered food additives 
and under FDA regulations. Such implants, even though their purpose is growth 
~timulation, are registered for use in Texas under the Livestock Remedy Act 
administered by the State Health Department. However, with the exception of the 
antibiotics, restrictions for the usage of implants and injections have not 
received legal definition or interpretation. Recommended usages of implants do 
not appear in lists prepared by the Texas Feed Control Service. 

It is the responsibility of the veterinarian to warn livestock producers 
against the premature marketing of animals which he treats. Implants and 
drugs which do not require administration by a veterinarian should be used in 
exact accordance with directions given on the label of the product. It should 
be remembered, however, that implanted drugs generally result in greater and 
more protracted residues within tissues than do ingested drugs. Reducing chemical 
residues in animal products by removing the additive from the feed some time 
before slaughter does not apply for implants. Surgical removal of the implant is 
necessary to reduce such residues. 
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Safe usage of feed addivities and implants may be achieved if the 
rules are used as guides: 

1. A feed ingredient or implant should be used only in accordance with 
stated purpose and its prescribed dosages and restrictions. 

2. New or unusual feed ingredients should be avoided unless statements 
general recognition of safety or of FDA sanction have been made. 

FOOD ADDITIVES 
A Food Additives Amendment to the Federal Food, Drug and Cosmetic Act of 

1938 was signed into law on September 6,1958, to be become effective March 6 
1960. This law distinguishes between food additives and components of foods 
which are not additives. It further delineates incidental and intentional 
additives. All known additives, furthermore, are classified on the basis of 
their being generally regarded as safe (GROS) or proposed as generally re 
as safe, and provisions for establishing safety, including tolerance levels, 
are set forth. 

Well known common substances such as salt, pepper, sugar, vinegar, 
powder and monosodium glutamate are considered safe for their intended use. 
Supplemental lists of substances regarded as safe and substances proposed as 
being regarded as safe have been cleared and publicized by the FbA since 
November 20, 1959. Copies of these lists are being supplied and will be 
brought up to date from time to time. 

Milk and its natural derivatives are regarded as safe so long as they 
contain no antibiotics or pesticide residues. In the case of derivates of 
milk involving the introduction of milk protein and lactose, these substances 
are not considered additives. 

Invert sugar, lactose, maple syrup and dextrose come in the same cate 
as cane sugar, as well known satisfactory sweeteners. The use of sorbitol is 
limited to 7% by weight of ice cream. Non-nutritive sweeteners, such as sac
charin and saccharin com~ounds, may be used without restriction, as may s 
sulfamates. 

All of the well known frozen dessert stabilizers, including carb 
cellulose, sodium, calcium and ammonium alginates, carrageenin (Irish moss 
extract), tragacanth, agar-agar, acacia, karaya and guar, are generally 
recognized as safe or proposed as safe. It is anticipated that the propylene 
glycol ester of alginic acid (kelcoloid) will be cleared for use later. 

The mono and diglyceride emulsifiers have been cleared. Petitions to 
establish tolerances for Tween 65 and Tween 80 have been filed, and a request 
for an extension of time to prove them safe, has been made. 

FDA has published a long list of permissible flavors, 1.ncluding esse 
oils, solvent-free oleoresins and natural extractives including distillates. 
Tentative use of several hundred synthetic flavors has been requested by the 
Flavoring Extract Manufacturers' Association, pending the results of tests to 
determine if they may be used safely. 

Citric, lactic, tartaric, phosphoric and malic acids are safe or have 
proposed as safe for use in sherbet and water ices. 
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The American Petroleum Institute has proposed, on the basis of feeding 
studies, that the 26 waxes found to be safe, be given clearance for use in 
coating paper cartons. Another group of waxes is under study. 

The status of food. colors is not clear at present ; it appears that an 
additional amendment to the 1938 Act will be necessary to cover the subject of 
colors alone. Many coloring materials have been declared unsafe--colors which 
for years had been assumed to be safe. Until the present session of Congress 
ends, specific information on the legality of any coloring material is to be 
sought from FDA. 

Rubber-like or plastic parts of equipment that come in contact with m1,lk 
or milk products, may contain substances that migrate to the product; or, the 
product may extract certain components from such rubber-like or plastic parts. 
The status of such products as unintentional food additives is now under 
investigation. Np such equipment parts have as yet been classified. 

Many questions e.onc'erning the legality of food additive~ cannot be 
answered at this time «' As tests are completed on questione.1:lle materials, 
their status will be published in the Federal Register. To da.te, the materials 
already given clearance, or certain ones under study have been listed in the 
following issues of the Federal Register: December 9, 1958, November 20, 1959, 
January 20, 1960, February 2, 1960, February 6, 1960, February 27, 1960, 
March 1, 1960 and March 17, 1960, which are on file in departmental offices 
a.t College Station. 

The Federal Food and Prug Administration classifies food s .ddi ti ves 
according to intended usage. These are: chemical preservatives, buffers and 
neutraliz:i.ng agents, emulsifying agents and stabilizers, nonnutritive sweeteners, 
nutrients, sequestrants, color 1 antimycotics, antioxidants, indirect additives 
and ~scellaneous. 

A common example of a chemi~al preservative is sodium benzoate ~ Buffers and 
neutralizing agents are added either to change acidity or to ~,i!ltain certain 
pH level. Cj.trj c 8.cid and sodium acetate are good examJ?les. Emu.lsif.'y.~ng agents 
and stc.bil.:Lz8:LS ar~ addi ti ves vThich improve and maintain etall1sions. NQnnutri ti ve 
swee:teners s'~ch a~ saccharin are used in dietetic foods.. Nu·~:t:Leut:$ 5.n the form 
of vitam1.ns ana other fortifying materials are common addi'1.:.i.ve8. S~quest:rants, 
such as calcium hexametaphosphate, are added to foods to 11lain~?5,n other materials 
in solution or suspe~sion.. Color additives are commonly used to enbanc~ the 
color of fooa.s.. Antimycotics are materials which inhibit 0:.' p:revel::t the 
development of micro-orgc.nisms in food. Antioxidar:~:.;:; are USed tlj r-revent 
oxidative changes in l;et')j.s such as oxidative rancidi.ty of fats or oils~ Indirect 
add! ti ves 8lre materials ouch as those which mi~e.te into thE; f ·Jod from equip
ment or food packages. Miscellaneous foba additives are thoae which do not 
fit the above classification, but are added to foods to accomplish intended 
phYSical or technical effects. 

RECOMMENDATIONS 

Subject-matter departments within the System have the responsibility for 
making recommendations concerning the use of chemicals within their individual 
fields~ Tn the case of insecticides, the responsibility lies with the Depart
ment of Entomology; for fungicides., herbicides, nematocides and regulators, the 
Department of Plant PhYSiology and Pathology; for feed additives, the Department 
of Animal Husbandry and the Feed Control Service; for implants, the Department 
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of Animal Husbandr'y and :School of Veterinary Medicine; for food additives, 
Department of Horticulture and Department of Dairy Science; and for che ... _ ... ,_ .. 
for the control of internal parasites of animals, the School of Veterinary 
Medicine. The,se departments have supplied, or will at an early date, supply 
you with an up-to-date "summary of regulations governing the use o.f chemicals 
in agriculture and will from time to ·time issue the releases necessary to 
this informa:~ion current. · 

tn case of need for interpretation of regulations, you may contact the 
authorities at College Station below, either by letter, or in an emergency, 
telepbo~e •. ~ 

INSECTIC:q>ES: 

Dr. J. C. Gaines 
Entomology Department 
Telepho~e VI 6-5922 

FUNGICIDES; HERBICIDES, ' NEMATOCIDES 
AND REGULATORS: 

. Dr. Wayne C.. Hall 
Plant Physiology & Pathology Dept. 

, Telephone VI 6-7821 

FEED ADDI~IVES: 

.. Jack Price 
Feed Control Service 
Telephone VI 6-7707 

IMPLANTS FOR GROWTH PROMOTION: 

Dr. H. O. Kunkel 
Nutrition Section 
Animal Husbandry Department 
Telephone VI 6-5435 

or 
J Dr. Ro D. Turk 

Parasitology Department 
Veterinary Medicine 
Telephone VI 6-7427 

FOOD ADDITIVES: 
Fruits and Vegetables 

Dr. E. E. Burns 
Horticulture Department 
Telephone Vi 6-7015 

Dr", A. V~ Moore 
Dairy Science Department 
Telephone VI 6-5731 

Dr. R .. D. Turk 
Parasitology Department 
Veterinary Medicine 
Telephone VI 6-7427 
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BEEF CATTLE SHORT COURSE 
USDA DUAL CARCASS GRADING DEMONSTRATION 

August 1960 

An1m~ Number 
Measurements 1 2 3 4 5 6 7 8 

Slaughter Live Wt. 1034 966 1192 1056 1148 1036 966 870 

QU.lled Carcass Wt. 592 635 784 678 716 649 588' 490 

Dressing Percentage 57.2 65~7 65.8 64.2 62.4 6206 60.9 56.3 

~beye Area - sq. in. ;. ,; 11.0 9.6 10 .. 2 11.3 9.3 10.8 8.9 9.5 

:fat Covering over Ribeye - in. .20 1.30 1.50 .70 1.20 .60 .60 .30 
I Retail Trimmed Loin, Rib, 
~lound It Rump of Carcass 42.1 28 •. 6 30 .. 5 35.7 33.7 38.2 33.1 37.6 

" ~ Retail Trimmed Loin, Rib, 
l~iN'ftA Rump & Chuck of Carcass 65.4 46.1 50.4 58.2 55.5 59.2 55.7 58.4 

·. DA Carcass Grade G- Ch+ pr G G+ Ch- Ch- G 
" 

1;.Carcass Quali tv Grade Std+ Pr Pr G Ch- Ch- Ch G 
.' 

I!lst. Live Animal Yield Grade I ' 2 , 5 6 3 5 3 4 2 
I .... 

~ctual Carcass Yield Grade 2 6 7 4 6 0 4 4 3 
.• w~~age Loin Shear Force 

r.J.ue - lbs. . I 11.84 12.38 12.56 12.06 12 .. 06 11.81 16~63 17.06 

ass Value - dollars 45.66 36.58 41.24 41.66 39.64 45.43 41.65 42.17 
ted Carcass Value 

Tenderness 45.36 36.35 40.78 41.38 39.'39 45.10 40.61 41.11 
. 

Rank 1 8 5 3 7 2 6 4 
Procedure for determining yield grade: 
1. Fat thickness at 12th rib: Each • 10 inch = -.25 grade 
2. Carcass Wt.: 600 lb. standard, each 100 lb. over = -.40 grade 

each 100 lb. under = +.40 grade 
3. Percent kidney & pelvic fat: each 1% = ~.20 grade 
4. Ribeye area: Each square inch over 10 sq. in. = +.30 grade 

Each square inch under 10 sq. in. == -.30 grade 

SCHEDULE FOR DETERMINING YIELD GRADE 

Mckness of fat 
Jet' rib eye 0 .4" .8" ] .2" 1.6" 2.0" 2.411 2.811 3.2" . 

liminary 

1 
I i i 

1 
j I I I I i i I I I i 

I 
I i j 

I 
I i i I i i i 

l 
I I j 

I 
grade 1 2 3 4 5 6 7 f) 9 

Top 
~ , .' , , Bo 

age of 4 one-half inch core shears taken from a well done 1" thick steak from 
12th rib after 30-hr. chill. 

sted carcass value: Average annual price per pound for each wholesale cut 
within the respective USDA Carcass Grade, plus a 20% markup and a bonus or dis-
~ not to exceed 15% for tenderness score. 

10 
tt( 
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Data presented on the preceding table were obtained from 8 steers that 
specifically selected to demonstrate differences in the yield of retail cuts 
the loin, rib, round, and chuck and differences in finish or fatness. These 
were selected to demonstrate the application of the "dual grading" of beef 
casses being studied by the Standardizatio~ Branch, Livestock Division, U.S. 
Only two steers, numbers 1 and 7, in the demonstration ' group qualified for 
Steer Carcass Contest. 

STEER CARCASS CONTEST 

G. T. King 
Associate Professor, De~artment of Animal Husbandry 

Texas A&M Co11ege 

The steer carcass contest was included in the Beef Cattle Short Course in 
to demonstrate differences among carcasses and stimulate breeder interest. 
two objectives have been fulfilled. The 1960 Steer Carcass Contest had 28 

,of which only 12 qualified on the basis of live weight. Steers weighing from 
to 1100 pounds were declared, (.ligible for the contest based upon the live wei 
taken Monday morning, August 8, 1960'. 

Results of the contest are presented in the following table.. Animal i 
cation is designated by neck chain number and paint brand. Only eligible 
are included in the table; however, carcass information on the ineligible 
has been sent to the owners. The official U.S.D.A. carcass grade is given 
ed by the "dual grade" that is being considered by the Standaralization Br 
Livestock Division, U.S.D.A. Two carcasses, chain numbers 3 and 60, had gr 
under the present grading system differ~nt from the "quality" grade of the 
system. Chain No. 3 graded one-third of , a · grade higher than its "qual! ty" gr 
and No. 66 one-third 9f a grade lower. No" 3 graded higher because its conf 
mation compensated for its deficiency in quality. No. 66, however, had ~'&I~~~'~) 

quality meat, but the marbling was insufficient to compensate for the defici 
in conformation (G). 

Carcass value was determined by using the average annual price 
each wholesale cut of each U.S.D.A. carcass grade, plus 20% to approximate 
prices. The average annual price of the brisket, flank, lean trim and fat ~ 
the same for all grades. The average annual prices, plus a 20% markup for the 
loin, rib, round and chuck were as follows for the respectiBe grades: 

Prime Choice Good Standard 

Loin $1.05 $0.88 $0.79 $0.70 
Rib .76 .68 .60 .54 
Round .65 .63 .60 .57 
Chuck .46 .46 .45 .45 
Brisket ' .36 .36 .34 .34 
Plate • 17 .17 . .17 .17 
Flank .17 .17 .17 .17 
Lean Trim .47 .47 .47 .47 
Fat Trim .06 .06 .06 .06 
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It is obvious .t~at increased yield of loin and rib contributed more to the car
cass value because of the ' great~r differential in price between grades. Usually 
carcass .value was highest for carcasses with the highest percentages of retail . 
trimmed loin, rib, round and c·huck. Number 105 had 1.6% less yield of these 
cuts when compared to No.4, but the value differential was made up in the dif
ference of U.S. Good and Standard prices. The carcasses ranked generally in in
verse order of fatness, particularly within grades. 

Adjusted .value for tenderness did not change the ranking of chain numbers .3, 
105, 122, ' 124-22 and 155; however, 66 gained two ranks and 14 one, whereas 4, 
67, 124-7 dropped one rank each. Adjustment was made for tenderness of the loin . 
and rib cuts, as measured by the Warner-Bratz1er shear machine. Sixty-four centsl 
cwt. carcass was the value range between the 3rd, .4th, 5th, 6th placed carcaases , 
and 74¢ between the 7th, 8th, 9th and 10th placed carcasses. The 11th ~d 12th 
ranked carcasses \'1ere the fattest and yielded the least amount of loin," rib, 
round and chuck. 

The 1st placed carcass had a high yield of loin, rib, round and c~uck (2.8% 
higher) and the least amount of fat of any other ' carcass. A high rati'o of muscle 
to fat in the carcass, especially in the loin, rib and round, will yield a high 
valued c~rcass. 

One is not justified in drawing definite conclusions .fr'om a few- individual 
steers, but these cattle do indicate the great superiority in muscling necessary 
to overcome a little excess fat. ' . 

~ .... , ' .... . 

. . ~ . ~ 

I ..... 
, l' .. , 

. .... , ~ .' 
... '. -:..' • • t • . ~ 

...... . ~ ..... '''' ,: .. 
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BEEF CATTLE SHORT COURSE 
STEER CARCASS CONTEST 

August 1960 

Animal: Neck Chain No. 
Paint No. 

Sl Ibs. 1034 911 944 982 

Chilled Carcass Wt. 

USDA Carcass Grade 

**Dua1 Grade: 

Yield 

Final Dual Grade 

Ri . in. 

R e Area/ewt. ChId. Care. 
Fat Covering Over Ribeye 

12th rib in. 
Fat Trim: 

Retail Trimmed: 

ail Trimmed Loin, Rib, 
of Carcass 

Ound 

(:areass Va1ue/ewt. (retail trimmed) 

enderness 

Final Carcass RMtk .. 

592 539 575 590 

57.2 59.2 60.9 60.0 

G- Std+ G- G 

Std+ Std G- G 

2.5 3.05 3 .. 70 
td. G G 
2 3 3 

11.0 10.2 11.2 10.3 

65.4 62.6 56.8 56.3 

42.1 39.9 38.9 35.2 

45.66 42.46 41.94 41.34 

11.84 15.20 14.90 13. 

45.36 41.82 41.27 40.84 

1 4 6 7 

G+ 

Ch 

9.8 

42. 

41.9 

3 
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Animal: 

962 920 966 1057 970 

Carcass ~"t. 585 518 588 644 603 

60.4 60.8 56.3 60.9 60.9 62.2 

G G Std+ Ch- G- G-

G G- Std+ Ch G G-

Yield 4.60 .3.35 3-.15 4.60 5 .. 40 4.55 
G G Std Ch G G 

Final Dual Grade 4 3 3 4 5 4 

in. 10.0 11.0 9.1 8.9 9.1 8.7 

ChId. Care. 
Ribeye 
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* Producer: Chain No. 3 Moser. Ranch, Dekalb 

** 

4 
B-5 
14 
66 
67 
68 
105 . 
122 
124-S 
124-H 
155 

Moser Ranch, DeKa1b 
Mauri tz Ranch, Ganado 
Lawrence Wood, Refugio . 
Joe t. Lane, Marfa 
N. M. r~tche11, Sanderson 
N. M. Mitchell, Sanderson 
Raymond Nelson, Miami 
T. B. Porter, Austin 
PanTech Farms, Panhandle 
Lewis P. Blau, Booker 
Lewis P. B1au, Booker 

Carcasses graded for quality and yield grade. independent 
~he other. Quality factors considered are marbling, color, texture, pd 
ness. Yield. grade is based upon the yi.e1d of retail trimmed loin, rib, 
round, and chuck by measuring ribeye area, fat covering over 12th rib, 
of. ~i~ey and pelvic fat and carcass w.eight~ Quality grades . are Prime, 
Choice, Good, Standard, Commercial, Utility, Cutter & Canner. Yield gr 
ra~ge from . 1 to 10, with 1 being the highest grade. 

Pr.ocedu~e for determining yield grade: 
1. Fat thickness at 12th rib: Bach .10 inch ,= - .• 25 grade 
2. Carcass Wt.: 600 lb. standard, each 100 lb. over = -.40 grade 

each 100 lb. under = +.40 grade 
3. Percent kidney and pelvic fat: Each 1% = -.20 grade 
4. Ribeye area: Bach square inch over 10 sq. in. = +.30 grade 

Each square inch under 10 sq. in. = -.30 grade 

SCHEDULE FOR DETERMINING YIELD GRADE 

Thickness of fat 
over ribeye 0 • 4ft .8" 1.2" 1.6" 2.0" 2.4" 2.8" 

Preliminary 
1 2 . 3 yield grade 4 5 

Top 
8 6 

*** For tenderness values: Average of four shears from a well done, I-inch 
steak from the 12th rib. Shears made from a lI2-inch core after 30-hr. 

Bonus or Discount 
1.0 6.5 very tender 10-15% 
6.6 8.9 tender 1-6% 
9.9 10.9 medium O. 0 

11.0 14.9 t04gh 1-6% 
15.0 above - very tough 7-15% 

****Adjusted carcass value: Average annual price per pound for each wholesale 
cut wi thin the respective USDA Carcass Grade, plus a 20% markup and a bonu 
or discount 'not to exceed 15% for tenderness score. 
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