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ELECTRONIC MA.'tAGEHE~"T FOR THE LIVESTOCK INDUSTRY 

by 

J. C. Hensley, D. M. Holm, and W. Mort Sanders 

INTRODUCTION 

As the world demands more optimum use of energy in food production, 
the application of present day scientific technology to solving agri­
cultural problens will be necessary. With optimum use of the world's 
energy resources as a prime concern, the conservation of energy in 
food production is par3mount. Efficient food production will be 
measured not only in optimizing protein for animal and human consumption, 
but will also be measured in terms of decreased energy requirements. 1 

One area of conservation that can be improved is that of disease 
control in animals. New methods for disease prediction, detection, 
and forecast need to be developed. 

After a diseased animal is detected, its herd of origin and the 
source of the disease must be determined so that corrective disease 
control and eradication procedures may be initiated. To determine 
their herds of origin, animal populations must be identified. 
Computer technologies must be applied to manage the extensive records 
that will be necessary for traceback through coremerce to heed cf 
origin. Electronic technology offers long-sought solutions for 
disease detection and epidemiology problems. Developmental vmrk at 
present has shown that a subdermally-implanted, electronic transponder 
(having no batteries) can be remotely activated and transmit temperature 
and identification information back to a receiver in a few tenths of 
a second. If this electronic identification and temperature monitoring 
system is developed into a commercially available product line, and 
is widely accepted by the cattle industry, it will enable them to 
carry out more extensive management practices. Better management can 
result in greater efficiency and productivity. The system will also 
enable regulatory agencies to trace the movements of diseased animals 
through commerce, and thus assist in disease control measures. 

THE USDA/ERDA IDENTIFICATION PROJECT 

The inadequacy of present-day methods for animal identification 
are well recognized by those in the livestock industry and regulatory 
veterinary medicine. A cooperative activity between the USDA, Animal 
and Plant Health Inspection Service (APHIS) and the ERDA, Los Alamos 
Scientific Laboratory (LASL) has been underway for three years to 
seek a satisfactory solution by developing a system for effective 
animal identification. 



Several alternative reethods of identifying animals were considered. 
It was concluded that recst nonelectronic methods could not satisfy 
a preponderance of the desired characteristics from the list below. 

1. Passive (no batteries) 
2. Remote sensing (do not have to hold the animal) 
3. Capable of identifying individual animals 
4. Error free 
5. Suitable for direct input to a computer 
6. Long life 
7. Low cost 

In the winter of 1972, LASL scientists were anked to consider the 
possibility of passively monitoring the temperature of animals during 
ante mortem inspection at slaughterhouses. In considering this problem, 
a remote temperature monitoring system was envisioned using encoded 
microwave backscatter from a fixed frequency interrogator. It soon 
became apparent that identification numbers could also be encoded 
on the temperature signal, and that the resulting concept incorporated 
most, and perhaps all, of the desired properties on the above list. 
Thus, a combination of animal identification and temperature monitoring 
seemed possible, and work was started to determine the technical 
feasibility of the concept . Since the electronic development was 
at the forefront of electronics technology, many concepts used in the 
design had not been proven, and thus, considerable risk was involved 
in extrapolating existing technology to a practical system. To 
minimize the cost associated with the risks, the technical development 
was divided into five stages. 

Stage I. 

The first stage was to demonstrate the feasibility of a passive, 
remote transponder having both identification and temperature. Once 
the concept had been demonstrated as feasibile, it was determined that 
a subdermally-implanted transponder with 15-decimal digits of identifi­
cation and 3-decimal digits of temperature was desired by a large 
segment of the livestock industry and the APHIS. 

Stage II. 

The next stage of development was the demonstration of a subdermally­
implanted transponder which would work under the skin without the use of 
batteries. This was accomplished with a temperature-only indicating 
unit in September 1975. 

Stage III. 

With the successful ope ration of the equipment in Stage II, it 
appeared that there were no unsolved fundamental problems which would 
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prevent the development of a practical electronic identification and 
temperature mo~itorinb system. Although the feasibility of the concept 
had been demonstrated, considerably more electronic development was 
necessary before a practical system could be realized. 

It was recognized early that it would be necessary to use integrated 
circuit (IC) chip manufacturing techniques to reduce the size and cost 
of the transponders to acceptable values. Since a substantial investment 
is required (up to $100,000) to develop and produce IC chips, it was 
decided to develop the final circuits with hand-wired and hybrid 
circuit electronic components. Considerable circuit development was 
required, and modifications were necessary as a result of field testing. 
It was also necessary to keep the size of the working models close 
to that of the final unit. Therefore, a compromise was necessary 
for Stage III, and it l~as decided to incorporate only three decimal 
digits of identification with the temperature measurements; but to 
incorporate all of the other essential features of the final system. 
Stage III is currently underway , and a demonstration is expected 
in the summer of 1976. At the completion of Stage III, it is expected 
that the major technical problems will be solved, and it will be time 
to initiate transfer of the technology to industry. 

Stage IV. 

Stage IV involves the completion of the electronics development 
and the successful .transfer of that technology to industry. Specific 
inputs from the livestock industries and regulatory agencies will be 
required to develop specifications for the system developed in Stage IV. 

Stage V. 

Commercialization and industry-wide utilization of a practical 
electronic identification system is the ultimate goal of the Electronic 
Identification Project. Stage V is intended to encompass all of the 
activities necessary to implement Electronic Identification of Animals. 

It is generally recognized that if electronic identification is 
cost effective, it will be quickly incorporated into the livestock 
industries. Therefore, it is important that the development of the 
commercial system meet the needs of the specific industries so that 
incentive is present for its incorporation. As it becomes widely 
accepted, the cost effectiveness is likP.ly to increase. 

PRINCIPLE OF OPERATION 

The principle of operation in the final system is illustrated in 
Figure 1. The interrogator sends out a beam of 915 MHz radio waves 
towards the transponder. A small fraction of the microwaves penetrate 
the skin of the animal and generate enough voltage (about 1-1/2 volts) 
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Transponder 
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to power the transponder circuitry. The internal circuitry of the 
transponder is used to change the refleccion of the transponder 
antenna with a frequency (approximately 20 kHz) that is proportional 
to the temperature of the animal. This relatively low frequency 
reflection is detected with the same antenna that sent out the 
interrogating beam. Signal mixing and suitable filters isolate the 
return signal from the powering beam, and the signal is subsequently 
decoded into identification and temperature. The digital identification 
number uses a binary-coded decimal format in which the "zeros" and the 
"ones" are further encoded into a pattern of 10 kHz and 20 kHz frequency 
"packets."2 The receiver circuitry requires that the identical coded 
signal be received two successive times before it is accepted as 
a correct signal. This requirement eliminates essentially all erroneous 
readings. Each reading of the 15-decimal digits takes place in less 
than one-tenth of a second. 

The antenna constitutes the largest item in the transponder 
package (see Fig. 2). When operated near resonance, its length is 
proportional to the amount of voltage which can be generated to power 
the electronics. The present length of 10 em was chosen to be compatible 
with present day circuit elements, biological radiation standards, and 
the frequency of the interrogating beam. 

INTERROGATOR UNITS 

The identification and temperature monitoring systems may eventually 
be developed into two basic configurations: 1) a shoulder-harness or 
back pack model, and 2) permanently mounted models. The back pack models 
would be used by individuals to identify animals ~,;rhile the permanently 
mounted models would be interfaced to a computer and be capable of 
directly transmitting data to a large computer center. 

Back Pack Model 

A portable system with visual readout will be available for field 
use. Variations could have permanent data recording capability. The 
systems would be battery powered and carried on the operator's back, 
similar to a back pack, but with a hand-held antenna and readout. 
These units would be used for recording individual animal temperature 
and identification. The data could be recorded on a magnetic tape 
for subsequent transmission to a computer for analysis. 

Permanently-mounted Model 

The major uses for electronic identification will be found in 
permanent installations. These systems can be used to control feed 
mixutres and medication to individual animals, open and close gates 
(Fig. 3), and assign weight and performance information to the proper 
animal. 
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Fig. 2 - This photo shows the 
implantable temperature monitoring 
transponder before and after 
encapsulation. 
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These systems can be used to monitor animals as they enter a 
slaughter plant. The animal identification number will allow traceback 
to the herd of origin. This information is extremely important if the 
animal is found to be diseased and disease control procedures are 
initiated. 

APPLICATION OF REMOTE ELECTRONIC IDENTIFICATION 
AND TEMPERATURE MONITORING 

To define uses of the remote, passive electronic identification 
and temperature monitoring system, we must assume completion of current 
developmental activity,3 acceptance by the livestock industry of the 
need for implanted identifiers, and their subsequent use in domestic 
animals. We have also assumed that a network of large computers can 
be developed to manage the large amount of data that will be generated. 

Disease Detection and Eradication 

Animal diseases cause reductions in production efficiency. Since 
elevated body temperature is frequently associated with disease, the 
measurement of temperature offers an early disease detection capability. 
Therefore, frequent monitoring of animal temperature and detection of 
variations from normal temperature patterns can have significant impact 
on the economic losses associated with disease.4 This is particularly 
true in disease eradication programs where it is important to detect the 
disease early in an outbreak and initiate appropriate control measures. 
Small changes in the average temperature of a large animal population 
may give an indication of a physiological change associated with disease. 

Continuous temperature monitoring of individual animals is currently 
underway to show the effects of environmental conditions and infectious 
agents on the body t emperature.5,6,7,8 Many animal diseases cause specific 
perturbations in temperature histories. Thes e perturbations are related 
to the multiplication of the infectious organism, and in some instances 
can be used for determining the type of organiam. Initial temperature 
profile research at the USDA's Plum Island Animal Disease Center (PIADC) 
in Long Island, NY,5 showed the potential of us ing animal temperature 
histories in remote detection of foot-and-mouth disease in deer and 
cattle. 

Continuous temperature measurements show tha t there are considerable 
temperature variations in animals under normal conditions. Thus, it 
appears that it will be necessary to develop methods for cancelling out 
the normal fluctuations due to the environment, so that abnormalities 
can be identified. It· is expected that computer codes will be developed 
to assist in the identification of temperature abnormalities. 

Metabolism 

In cattle and swine, adequate intake of nutrients provides for 
physiological stability in the absence of disease. Prudent use of 
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plant protein in producing T.eat and dairy products will become more and 
more critical, and genetically efficient production animals must be fed 
exactingly to produce the end product with optimum consumption of pl ant 
protein. Electronic identification and temperature monitoring coupled 
with computer controlled feeding stations and weighing stations, will 
make it possible to monitor changes in conversion efficiences associated 
With changes in metabolism. Computer programming will allow the producer 
to become aware of animals going off their feed, or off their milk 
production. Since altered metabolic or physiological activity is associ­
ated with ovulation, parturition, and other disturbances, it is expected 
that these will be detectable by frequent temperature measurements. 

Markets 

Individual animal identification will make it possible to institute 
considerably more automation in business transactions.9 In the livestock 
markets, an animal can be immediately identified upon reaching the facility. 
The animal's identification number could be transmitted to a large computer 
center and verification of ownership could be quickly obtained. If the 
animal was removed from an infected herd, proper disease control procedures 
could be initiated. If the animal is determined to be disease free, 
its sale could proceed normally. Animals with certain diseases could 
be consigned to slaughter-only status. 

A small computer would necessarily be a part of this system. This 
computer could be used to automate many of the market operations. Sales 
transactions, animal weight, seller information, market commissions, 
and buyer information could all be handled by this computer for rapid 
and efficient operation. The resulting market data could be transmitted 
to a large computer facility. There it would be summarized and indexed 
to provide information to agencies and individuals in need of, and qualified 
to receive, the information. These data could be used to forecast world 
food supplies. 

CONCLUSION 

Passive electronic identification with temperature monitoring of 
animals appears to be technically feasible and offers the potential for 
practical individual animal management. While there are additional 
developments and experiments which must be done, there is good reason to 
expect that a practical system will evolve in the next few years. 

The development and widespread use of an accurate passive livestock 
identification and temperature monitoring system is the key to the control 
and subsequent eradication of animal diseases (Fig. 4). This will lead 
to more efficient food production. With the systems that we hav.e discussed, 
the livestock industry ~v.lll be able to better optimize the production of 
animal protein. 
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Fig. 3 - The passive identification 
system is being used to automati­
cally sort cattle. 

• 
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Fig. 4 - The animal identification 
and disease detection systems are 
shown as they may be used in 
disease control programs. 



• 
Fig. 5 The interaction of food and energy supplies are shown. 

FOOD ASSESS~ENT PLAN 



There is an important balance between plant foods for an i mal and 
human consumption, animal products and by-products, world human population 
dynamics, and political and international economic considerations (Fi g . 5). 
All available technology should be used to maint ain this delicate balance. 
New disease detection methods, remote electronic identifica t ion and 
temperature monitoring, and space-age plant-crop assessment , offers the 
means for maintaining this delicate balance. Further application of 
scientific technology to agricultural problems is needed. 
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LINE8REEDING1 

J. S. Brinks 
Colorado State University 

My topic this morning is linebreeding. I plan to make the discussion 
somewhat broader than simply linebreeding and will touch on the over­
all subject of mating systems, concentrating on how linebreeding re-
lates to the seed stock industry. · 

I plan to throw in a touch of theory, a few principles, some research 
results along with some observational experience and try to come up 
where this breeding system fits into the beef breeding en~erprize. 

Definition of Terms 

The term mating system refers to how animals are mated after selection 
of replacements. They can be 1) randomly mated or 2) nonrandomly 
mated on the basis of pedigree relationship (inbreeding and outbreed­
ing) or on the basis of phenotypic resemblence (positive or negative 
assertive mating). This discussion is on inbreeding and outbreeding 
only. 

Inbreeding is the mating of animals more closely related to each other 
than the average of the breed. vthen mates are related through common 
ancestors, the resulting offspring are inbred. Table 1 presents in­
formation for a few of the common matings of related animals. 

Table 1. RELATIONSHIP AND INBREEDING VALUES 

Mating 

Parent-offspring 
Full-sib 
Grandparent-grandchild 
Half-sib 
First-cousin 
Double first-cousin 
Uncle-niece 

Relationship 
of mates 

50 
50 
25 
25 
12.5 
25 
25 

Inbreeding 
of offspring 

% 
25 
25 
12.5 
12.5 
6.2 

12.5 
12.5 

Cattle have many thousands of gene pairs. An offspring from a sire X 
.daughter mating would be 25% inbred indicating that he is expected to 
have 25% fewer heterozygous gene pairs than an animal that is not in­
bred. 

Linebreeding is keeping the relationship to a superior animal high in 

1Presented at the Beef Improvement Federation meeting, Kansas City, 
Missouri, May 18, 1976. 
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the descendants pedigrees. A breeder uses an outstanding individual, 
usuall a sire, and he wishes his entire herd to become eneticall 
identical to that superior individua . This breeding system resu ts 
in some inbreeding even though the breeder 1 s aim is to achieve the 
high genetic relationship rather than to intentionally inbred. 

Linecrossing is the crossing of inbred lines within a breed and it 
results in restoration of inbreeding depression or heterosis. 

Topcrossing is the use of inbred bulls on unrelated outbred.cows. 

Outcrossing is the mating of animals which are less related than 
average within a breed and is used to prevent inbreeding depres~ion 
or obtain hybrid vigor. · 

Heterosis is simply the opposite side of the coin of inbreeding 
depression. It is usually defined as the amount or percent the 
average of the two reciprocal crosses exceeds the average of the tv10 
parental lines. 

A FevJ Pri nci p 1 es 

Differences among animals are due to two major causes - genetic and 
env i ronmenta 1 • L i kevli se, the observed performance (phenotype) of a 
specific animal is due to the genes it receives from its parents and 
the environment in which it is raised. The genetic makeup of an 
animal (genotype) is determined by the sample one-half of the genes 
from the sire and the sample one-half from the dam and how those 
genes are combined in the animal. ---

The genotype of an anima 1 can be divided into two portions, 1 ). the 
additive genetic value (breeding value) and 2) the nonadditive portion 
of the genotype. The breeding value is that portion of the total 
genotype \'Jhi ch is transmitted from parent to offspring and is de­
termined by the additive effects of the genes affecting a particular 
trait. Additive gene effects are comparable to adding block upon 
block as in construction of a building (gene effect upon gene effect). 
The sum of the additive gene effects totaled over all pairs of genes 
affecting a particular trait determine an individual 1 S breeding value 
for that trait. The nonadditive portion of the genotype is determined 
by the way the genes are combined in an individual. This effect is 
caused by two genes at the same position on a pair of chromosomes 
interacting (dominance or recessiveness) or by genes at different 
positions on the same or differert chromosomes interacting ~!ith each 
other (epistasis) to produce an additional effect contributing to the 
phenotype. 

A theoretical example of partitioning the overall genotype into the 
two components for an outbred, a crossbred, an inbred and a selected 
inbred animal is shown in Figure 1. 
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Figure 1. Theoretical Example of Partitioning the Genotype 
Into the Breeding Value and Nonadditive Value. 

Let the Dominant Gene (capital letter) 
Let the recessive gene (small letter) 
Let the heterozygous condition 
Let the homozygous recessive condition 

Crossbred Outbred 

A B c D A b C D 

a b c d A b c d 

Breeding value = 4 4 

Nonadditive = 4 2-1= 1 value 

Genotypic = 8 5 value 

= + 
= 0 
= + 1 
- - 1 

Selected 
Inbred .inbred 

A b C d A B C d 

A b C d A B C d 

4 6 

-2 -1 

2 5 

The above example is for a trait where both the additive and non­
additive effects on performance is important. If all individuals 
were subjected to exactly the same environ~ent, the crossbred wduld 
be expected to have the best performahce followed by the outbred and 
selected inbred and lastly the inbred. However, if used as breeding 
animals, the selected inbred would be the superior breeding animal 
with the other three being equal .. The superior performan~e of the 
crossbred cannot be passed on to his offspring because his superior 
combination of genes is not transmitted to his offspring but only a 
sample half of his genes. Systematic crossing schemes must be used 
to produce this kind of genotype to maximize performance for certain 
traits. 

Results from Inbreeding Studies 

A study was recently completed on the effects of inbreeding in­
volving cattle from experiment stations in the·Western States. 
The purpose of this cooperative study was to determine the effects 
of increased inbreeding on various fitness and growth traits. ·Both 
pooled analyses over all lines and separate analyses by line were 
used to study both linear and curvilinear effects of inbreeding of 
calf and of dam. 

Data were from 48 inbred lines from ten experiment stations located 
in eight Western States participating in the W-1 Regional Beef Cattle 
Breeding Project. The lines averaged 305 matings, 94 dams, and 11 
sires per line and were in existence an average of 13 years. The 
average inbreeding values per line were 13.9 percent for sires, 12.2 
percent for dams and 18.5 percent for matings (calves). ~lowever, 
there was considerable variation around these average values. 



4 

The traits studied were divided into the two categories of fitness 
traits associated with reproduction and survival and growth traits 
from birth ~hrough yearling ages. 

The following summary of results and conclusions are drawn from the 
study: 

Fitness Traits 

1. The least squares mean from the pooled analyses for.percent 
open was 16.3. This result indicates that 83.7 percent of 
all matings resulted in pregnancy. Of matings resulting 

.in pregnancy, 0.5 percent resulted in abortions, 3.7 per­
cent died at birth, 5.2 percent died from birth to weaning 
and 90.7 percent of calves born were weaned. 

2. There were large differences in means for fitness traits 
among stations and lines associate~ with differences in 
rate and degree of inbreeding. More rapid and higher 
levels of inbreeding were associated with lower performance 
for all fitness traits. 

3. Increased inbreeding of calf and of dam had a detrimental 
effect on all fitness traits studied. Inbreeding of calf 
was slightly more important than inbreeding of dam for all 
traits except percent open. The partial regressions of 
traits on inbreeding of calf were: percent open, .1287; 
percent aborted, .0045; percent dead at birth, .0775; 
percent dead birth to weaning, .0825; and percent weaned, 
-.1645. Corresponding regressions on inbreeding of dam 
were: .2094, .0081, .0255, .0734 and -.1070. 

4. The response to inbreeding of calf and of dam by line 
varied greatly as evidenced by both the sign and magnitude 
of the partial regression coefficients both w~thin and 
among stations. The percent of the partial regressions 
by line that were unfavorable was about 60 percent for all 
traits except percent abortions for inbreeding of both 
calf and of dam. 

Grm~Jth Traits 

1. The least squares means from the pooled analyses for males 
in pounds were: birth weight, 76.9; preweaning daily gain, 
1.71.; weaning weight, 406; initial weight at test, 451; 
test daily gain, 2.09; and final weight, 795. Correspond­
ing values for females were: 73.1, 1.62, 389, 431, 1.54, 
and 660. Males were more variable than females in pre­
weaning daily gain and weaning weight, as evidenced by 
their larger standard deviations and coefficients of 
variation. 

2. Increased inbreeding of calf had a detrimental effect for 
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all growth traits studied when only the linear effect of 
inbreeding was considered. Partial regression coefficients 
of traits on inbreeding in pounds per percent inbreeding 
were: birth weight, -.0934; preweaning daily gain, -.002735; 
weaning weight, -.6370; initial test weight, -.4574; test 
daily gain, -.003482; and final weight, -.9687. Corres­
ponding values for females were -.0661, -.003147, -.6715, 
-.1283, -.003259, and -.5548. 

Increased inbreeding of dam had a detrimental effect for 
all traits in males, and in all but birth weight and post­
weaning growth in females. The largest detrimental effect 
was found for preweaning daily gain in both sexes as de­
termined by standard partial regression coefficients. 
This effect is presumably due to decreased milk production 
associated with increased inbreeding of dam. The partial 
regression coefficients for males corresponding to traits 
listed above were: -.170, -.004865, -.8808, -.41'73, 
-.002050, and -.6777. For females'the coefficients were 
.0016, -.002492, -.5288, -.0123, .001279 and .2946. 

Increased inbreeding of dam had about twice the detrimental 
effect on preweaning daily gain of male as for female calves. 
It is postulated that male c~lves, having more growth po­
tential, are handicapped more than females by decreased 
milk_production associated with increased inbreeding of 
dam. Thus, the magnitude of effects of inbreeding may 
depend on the level of environment provided the inbred 
population. 

When both the linear and quadratic effects of inbreeding of 
calf and of dam were considered, the quadratic term· for in­
breeding of dam was significant for preweaning daily gain, 
weaning weight, test daily gain and final weight of bulls, 
but was nonsignificant for growth traits in females. The 
quadratic term for inbreeding of calf was nonsignificant 
for all growth traits in both sexes. 

A differential response to increased inbreeding of calf 
and of dam by line was again evident when only the linear 
effects of inbreeding were considered. For inbreeding of 
calf, 72 to 80 percent of the individual line regression 
coefficients were unfavorable for all growth traits except 
birth weight. The effects were less sever~ for inbreeding 
of dam; 62 to 72 percent of the regressions were unfavor­
able for preweaning daily gain and weaning weight. This 
detrimental preweaning effect was compensated for. in post­
weaning paily gain in which 64 percent (males1 and 70 
percent (females) of the regressions were favorable. 

There was no strong evidence for a quadratic growth response 
to inbreeding of calf or of dam. The largest proportion of 
significant quadratic effects (16.9 percent) was for the 
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effect of inbreeding of dam on weaning weight. 

The results of this study corroborates previous reports that, in 
general, increased inbreeding is detrimental to performance in fit­
ness and growth traits. The results also document the magnitude of 
the inbreeding effects. More important, however, the results indicate 
that the response to increased inbreeding varies with the individual 
lines; some lines show little or no detrimental effects in certain 
traits, whereas, othe~ lines are affected greatly. The differential 
response is probably due to different initial gene frequencies in 
the lines and to the combination of the inbreeding plus concurrent 
selection processes operating with different degrees of success, in 
the individual lines. 

From an observational standpoint, relatively small inbred lines 
apparently can be developed and maintained without their.loss due 
to highly detrimental effects of inbreeding in fitness traits. Al­
though some cost through ·lower performance is associated with the 
maintenance of these lines, the cost does not appear to be prohibi­
tive if the use of inbred lines is warranted in the production of 
seed stock in beef cattle. 

Some Nonrandom Thoughts 

I believe the main goal of seed stock producers should be to improve 
breeding values for important traits as rapidly as possible. I do 
not believe that inbred lines of beef cattle will be developed or 
selected for specific nicking ability. The commercial man can then 
obtain individuals with superior breeding values and then combine 
them in systematic crossing schemes to take advantage of both selec­
tion and heterosis. Also, some lines will be used in linecrossing 
or crossbreeding in a complementary fashion, i.e., utilize the· lines 
strengths where they fit into a total program as in specialized 
lines (breeds) of sire and dam. Since members of the same line have 
many genes in common (some strengths and weaknesses), there is some 
advantage in consistency or repeatability for using individuals from 
the same line. · 

Now, to improve breeding values as rapidly as possible, one must 
change gene frequencies rapidly - increase the frequency of desir­
able genes and vice versa. The main method used is selection of 
animals with superior breeding values. 

What does inbreeding do? Inbreeding speeds up changes in gene 
frequency but by itself is random in direction, i.e., inbreeding 
speeds up changes in gene frequency for undesirable genes as rapidly 
as for desirable genes. This phenomen is called random drift. In­
breeding plus selection (both between and within line) may speed up 
changes in gene frequency over straight selection especially for low 
to moderately heritable traits. Possibly, a new term called directed 
drift could be coined for this process. 

Let 1 s take a look at what this process has done in the Colorado Ex­
periment Station herd. 
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Observations on Nonrandom Mating 

The development of inbred lines of Hereford cattle coupled with in­
tense selection for performance traits and subsequent crossing of 
these inbred lines has been a major portion of the beef cattle breed­
ing work being conducted at the San Juan Basin Experiment Station, 
Hesperus, since 1946. 

The objective of this study was to evaluate the genetic progress in 
weaning weights in both the inbred and linecross populations over a 
26-year period. In addition, estimates of genetic progress in in­
dividual line and linecross groups are evaluated. The inbreds showed 
a genetic increase of 2.587 lbs per year for a total of 67 lbs over 
the ·26-year period. The linecrosses had a genetic increase of 4.617 
lbs per year or a total of 120 lbs over the entire period. The in­
breds would be expected to show less genetic improvement than line­
crosses since inbreeding intensity was increasing over the years and 
a decline in calf growth and milk production of the dam is generally· 
associated with increased inbreeding. Figures 2 and 3 also show the 
phenotypic, environmental and genetic changes per year for the inbred 
and linecross populations. 

Inspection of yearly genetic changes indicates a slight genetic de­
cline from initiation of the project to about 1955 in both populations 
after ~tlhi ch time, there was s tea ely genetic improvement. Prior to 
1955, selection of inbred bulls ~as based on weaning weight, feed 
efficiency, and yearling conformation score. In 1955 and in subsequent 
years, selection was based on weaning weight and postweaning daily 
gain, thus giving more emphasi~ to growth. Also, several of the poorer 
inbred lines based on performance were culled from the herd in the mid 
and late 1950's which also would contribute to the estimate of genetic 
progress made ever the period. 

Of primary concern in this study is how much genetic progress has been 
made in the linecross population. The increase of 4.617 lbs per year 
in adjusted weaning weight is about what breeders might expect from 
intense selection for qrowth in an outbred herd. Thus, the overall 
system of developing inbred lines with subsequent crossing among them 
has yielded about the same result as selection only. However, more 
progress has been made since 1955 and also certain lines and linecross 
groups have improved much more than the 4.617 lbs per ~ear average. 
Thus, the inbred line approach appears to sort out at least some 
superior )ines more rapidly than selection and outbreeding. 

Other Observations 

Inbreds are more susceptable to environmental stresses and, therefore, 
there is some cost involved in terms of better management and prob­
ably some~tJhat more losses -- death and lowered performance. 

When a highly inbred bull is outstanding in performance, ·he is a good 
bet for superior breeding values for those performance traits. When 
a highly inbred bull has lower performance, one is not so sure whether 
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it is due to lowered genotypic value or environmental stress and one 
should rely more on information from relatives (sire, dam, half-sibs, 
etc.). 

Small inbred lines (10-15 females) can be maintained for long periods 
of time providing some attention is placed on fertility and one uses 
the best available bull rather than using a new, young bull each year. 
Does the extra cost merit such a program? 

Inbred lines really differ in their response to inbreeding and in 
different traits. The lines remaining in the CSU herd are outstanding 
in some measure of performance -- semen production, calving ease, 
growth, maternal aspects, carcass cutability and quality. However, 
no one line ranks first in all important traits just like no one bull 
is on top for all traits. 

There have been fewer deleterious recessive abnormalities occur than 
I would have expected. Possibly, this is due to the inbreeding 
bottlenecks that individuals went through iri breed formation. 

Some people are oversold on the use of inbred bulls. I consider our 
linecross cattle at the Station to be the result of the same inbreed­
ing process as the inbreds since they are by inbred bulls and out of 
dams by inbred bulls of different lines. One should prefer using an 
inbred bull of a particular line only if that line is superior in a 
majority of the traits the breeder wants and if the estimated breeding 
values of the inbred are superior to a linecross bull. 

Application and Summary 

I believe a limited amount of lin~breedina or inbreeding is good for 
any breed. ~lowever, not all seed stock p~oducers should use this 
mating system. 

Let 1 S go back to the goal of improving breeding values for important 
traits as rapidly as possible. I would begin with a truly superior 
sire that matches your goals. This indicates he has a high frequency 
of the desired genes for the traits you consider important. I would 
then mate him to relatives and grade up the females to his superior 
breeding values. Rather than practice mild inbreeding through line­
br~eding, which I consider a compromise, I would inbred rapidly through 
sire X daughter matings. Intense selection on resulting offspring 
should be combined with the inbreeding process. Only superior off­
spring would be saved with poorer offspring being culled which should 
reduce the frequency of genes that are undesirable in the ·homozygous 
rece~sive condition. Remember there is some cost involved. 

There is no reason to keep a line closed forever. At Colorado State 
we are forming some new lines from the linecross foundations. Breeders 
using linebreeding should at the same time be introducing genes from 
other superior lines that fit their goals in a portion of their herd. 
Breeders may wish to keep a line closed until a new sub-line is 
superior. Also, when introducing new genes, one might consider 
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·bringing in cattle that have recently been through an inbreeding 
bottleneck. 

To put some of these concepts into better perspective, let's consider 
two seed stock producers over a ten year period -- one practicing 
outbreeding and selection and one inbreeding plus selection. The 
breeder practicing outbreeding will most likely have higher overall 
herd performance v1hile the one practicing inbreeding will sustain some 
cost due to inbreeding depression. The average breeding values for 
the two herds will probably not differ much. However, the one prac­
ticing inbreeding plus intense selection may have a few individuals 
in a sub-line with higher breeding values that he can then capitalize 
on. One also might consider·a third breeder who is utilizing superior 
inbred lines developed by'other breeders. By judicial selection of 
lines and individuals within those lines, rapid improvement in breed­
ing values should be possible. 

The above discussion relates to how seed stock producers can improve 
the breeding values of their cattle rapidly .. The commercial producer 
is concerned with using bulls with superior breeding values and then 
also utilizing heterosis. Don't get oversold on linebreeding or in­
breeding by itself. It is simply another tool that can be used to 
manipulate the existing gene pool and possibly sort out the desirable 
and undesirable genes more rapidly. 



CANADIAN BEEP CATTLE RESEARCH PROGRAH1 

G. w. Rahnefeld 
Agriculture Canada, Reseaxch Station 

Brandon, Manitoba. Canada 

Beef Cattle Research Programs of the Canada Department of 
Agriculture are primarily carried out in Western Canada 
at ~he Agriculture Canada Research Stations at Brandon, 
Manltoba; Laconbe, Alberta and Le~hbridge, Alberta. 

Results from early and present efforts have contrj_buted 
greatly to the development of Record of Performance programs 
and selection procedures being uti.lized increasingly in 
herd and breed improveDent programs. 

The programs at these three Research Stations are designed 
to improve the economics of pro<iuction in beef cattle by 
quantifyin& selection response for Jean growth, by identify­
ing correl~ted responses, by evaluating the relative pro­
ductive effici.ency of new beef breeds in straight and cross­
bred combinations and by extending knowledge to the industry. 

The largest single program is the Foreign Cattle Breed 
Evaluation experiment which is cooperatively conducted at 
the Brandon, Lacombe and Lethbridge stations. Research 
effort at Lacombe is also directed toward evaluating the 
conseq_uences of selecting for yearling wei&ht and performance 
evaluation of purebred Sirr~ental, Limousin and Chianina 
cattle. At Lethbridge experiments are in progress which 
are designed to evaluate the effects of selection for post­
weaning gain using high and low planes of nutrition, to 
compare the effectiveness of selection in closed populations 
of cattle from straightbred and crossbred foundations and 
a cow size and efficiency of feed utilization study. 

In the limited time available, I regret that I must pass 
over many important results, exceptions and details. My 
objective will be to present a brief overview of the major 
studies and to review the practical observations. 

Selection for Yeo.rljng Weight in Beef Cattle 

The objective of this !)rogram is to evaluate the consequences 
of selecting herd replacement animals that are heaviest at 
1 year of ae,e. 'l'he experiment is designed to determine the 

1 Pre e. en ted at:; '3I"P Research Symposium and Annual Meeting. 
May 18, 1976. 
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genetic gain made in the trait under selection (yearling 
weight) and to measure correlated responses in other traits 
that.contributed to net economic merit. 

The study was initiated in 1958 with the 2 main centres of 
activity being Brandon and Lacombe. During the period of 
1958 to 1971 approximately 540 straight bred Shorthorns 
were involved with 180 in a selected line and 90 in a control 
line at eachoontre. In 1971 the Brandon herd was transferred 
to Lacombe and the herd presently numbers 350 cows. The 
program is under the direction of Dr. J. A. Newman at the 
Lacombe Research Station. 

In the select line all bulls and 20 to 25 percent of the 
females are replaced annually with the heaviest select-line 
yearlings available. No selection is practiced in the 
control line. Every effort is made to minimize genetic 
change in the unselected control line. 

Cows are pasture bred during a 42 day breeding season. 
Calves are weaned at 6 months of age and placed on a 180-
day performance test. 

Yearling weights of select line cattle after 10 years of 
selection averaged approximately 200 lbs. heavier than the 
first year of selection. In the absence of a "control" 
this dramatic change would make an impressive story of 
genetic gain. However, only half of this was genetic gain 
as shown by the fact that the control line increased by 100 
lbs. over this 10 year period. The average genetic change 
of approximately 10 lbs. per year represented 45% of the 
selection applied. Estimated genetic and environmental 
change per generation for birth weight, weaning weight 
and yearling weight are givenin Table 1. 

The results of this research support several conclusions 
of importance to the beef industry. 

(1) 

(2) 

(3) 

( 4) 

Yearling weight is highly heritable (about 45%) 
and will show material improvement if consistent 
selection is practiced over time. 
Virtually all the selection for this trait will 
be achieved by choosing replacement sires but the 
results of selection will not become apparent 
until foundation cows have been replaced with 
daughters of selected bulls. 
Genetic advances in any year may be entirely 
masked by changes in feeding, management or other 
environmental factors. 
Selection must be viewed as a long term investment. 
Annual genetic changes may seem small but these 
changes are permanent and, over a period of time, 
will have substantial economic value. 
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The potential problem of increasing calving 
difficulty as a result of selection for yearling 
weight should be recognized. 
There is a favorable correlated response in 
weaning weight as a result of direct selection 
for yearling weight. 
There were no measurable ind.irect effects on 
percent bone, percent external fat, percent 
internal fat, percent total fat, percent lean 
and lean to bone ratio of the round, short loin, 
sirloin butt, rib and chuck. 

Selection for postweaning gain using high and low planes of 
nutrition. 

This study was initiated in 1963, at the l'hanyberries Station, 
a substation of the Lethbridge Research Station, to determine 
the long-term effect of selection for 168-day postweaning 
gain under two widely different levels of nutrition. The 
progr am is under the direction of r:ir. J. E. Lawson of the 
Lethbridge Station. 

Two hundred straightbred Herford and 200 straightbred Angus 
are involved in the study with 100 in a high plane line 
and 100 in a low plane line within each breed. 

The hic;h plane ration consists of 80% concentrate and 20% 
chopped hay by weight and the low plane ration consists 
entirely of chopped hay. The rations are fed free choice 
during a 168 postweaning feedlot performance test. 

In all lines the only basis of selection is superior gain 
during the test period. Select heifers replace twenty 
percent of the cows annually within each line and breed. 
Cows are removed from the project at 7 years of age. Selected 
bulls are used at 1 and 2 years of age. 

A control population is not utilized. in this study but a 
repeat mating system, by which half of t;he sires each year 
are mated. to the same cows as the previous year allows for 
the identification of between-year variation. Semen from 
foundation sires has been placed in storage to facilitate 
a test to provide supplementary evidence on the effectiveness 
of selection. 

Among the 894· base-generation progeny of ~he foundation 
bulls and cows, Angus calves were lighter at birth by 12 
lbs., but heavier at weaning by 7 J.bs. than Hereford calves 
(Table 2). Hereford cal\res outgained the Angus by 16 lbs. 
on the high plane ration, but the oreeds did not differ in 
gains made on the low plane ration. At the conclusion of 
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th~ 168-day feedlot test the weight-per-day-of-age (total 
we1ght/age in days) was identical for the two breeds on 
the high plane and low plane. 

Practical observations from the study: 

(1) 

(2) 

(3) 

( 4) 

t 5) 

( 6) 

Most of the digestive disturbances and deaths, 
and all of the founders. during the feedlot test 
occur among the calves on the high plane ration. 
Bull and heifer calves from both lines exhibit 
good fertility and can be bred successfully at 
about 14 months of age. 
Cows in the low plane lines tend to produce more 
milk than cows from the high plane line. 
Cows in the low plane line are lighter than cows 
in the high plane line at comparable ages. 
Calves in the low plane line tend to gain faster 
from birth to weaning than calves in the high plane 
line. . 
Mature cows must be replaced sooner in the high 
plane line. This indicates that stress induced 
by the high plane ration causes cows to "break 
down" when younger than those in the low plane 
line. 

Why do some of these differences occur? One reason may be 
that in the high plane line we are selecting calves that 
have a large appetite while, in the low plane line, we are 
selecting those that are efficient in £eed utilization. 

Most breeders of replacements for beef cattle herds use 
a high grain ration to maximize gains during the feedlot 
portion of their performance test. The results of this 
study suggest that the practice j_s not only unnecessary but 
also unwise. 

First-Calf Performance of Foreign X Domestic Hybrid Heifers. 

As part of its foreign breed evaluation program the Depart­
ment is assessing the maternal performance of the nine possible 
crossbreds derived from Charolais, Simmental or Limousin 
sires mated to Hereford, Angus, or Shorthorn dams. Groups 
of these crossbred heifers are being compared with Hereford 
X J~gus cross heifers managed under the same conditions. 
The ~reject involves three stations with one-half the cows 
( 500) and their calves kept at the Brandon, Tvlani toba, Re­
search Station, and the remaining cows (500) managed under 
range conditions in southern Alberta (I·~~anyberries Station) 
by the Lethbridge Station, with their calves fed out at 
the Lacombe Station. The work at the Manyberries Station 
is under the direction of rr,r. John Lawson and at Lacombe 
the work is under the direction of Dr. H. r. Fredeen and 
Dr • J • A. N ev.rman • 
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Results have been summarized for the first-calf production 
of these 10 types of hybrid dams when mated to Red Angus 
and Beefmaster bulls in a 9-wk A.·r .. period with no clean-up 
bulls. The results are based upon 87 to 150 heifers exposed 
to breeding (oyer a 3-yr. period) per breed cross of dam. 
The results are presented in Tables 3 and 4· 

The conception percentage ranged between 77·8% and 87.6% 
for the various crosses. The Limousin X Hereford heifers· 
had the lowest conception rate and the Si~~ental X Short­
horn the highest. 

Birth weights of calves (average for males and females) 
ranged from 71 to 82 lbs. for the foreign x domestic cross 
groups of dams, with progeny of Limousin-sired dams at about 
75 lbs., averaging 4 to 5 lbs. lighter than the progeny of 
Charolais-sired and Simmental-sired dams. The progeny of 
Hereford X Angus dams averaged 71 lbs. 

Percent unassisted births of Charolais-sired, Simmental­
sired, and Limousin-sired dams was 64,70 and 68%, respective­
ly. The percent unassisted births of Hereford X Angus 
dams ayeraged 75%· 

The calf crop weaned (Table4) as a percentage of heifers 
exposed to breeding was 80% for Hereford X Angus dams and 
ranged between 65~b and 8Q~{, for the various foreign X domestic 
crosses. The Limousin X Hereford heifers had the lowest 
weaned calf production due to a combination of reduced estrus 
detection and reduced conception. This tends to confirm 
other reports of late sexual maturity in this cross. 

The weight at calving of Hereford X Angus dams at 749 lbs. 
was lower than any of the foreign-cross groups which ranged 
from 781 to 884 lbs. The Charolais-sired dams were heaviest, 
averaged. 861 lbs. while Simmental-sired and Limousin-sired 
dams averaged 842 lbs. and 793 lbs., respectively. 

The 200-day adjusted weaning weight of progeny (average for 
males and females) ranged from 389 to 435 lbs.for the foreign 
x domestic cross dams - all exceeding the weight of calves 
from Hereford X Angus dams which averaged 368 lbs. 

The gross productivity of a cow herd is best measured as 
the weight of calf weaned per cow exposed to breedints• In 
these terms Simmental x Shorthorn s.nd Simmental X Angus dams 
performed best at 336 and 334 lbs. respectively. The Hereford 
X Angus group at 297 lbs. fell short of these figures but 
exceeded the gross performance of the Limousin X Hereford 
dams (255 lbs.), the Limousin X Aneus dams (274 lbs.) and 
the Charolais X Hereford dams ( 279 l·bs.) • 
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The ratio of weaned calf weight to calving weight of the 
dam is of interest to many people as a rough measure of 
production efficiency. The highest calf weight to cow 
weight ratio was 52% achieved by the Simmental X Shorthorn 
dams. The Charolais-Hereford dams at 46% had the lowest 
ratio and the Hereford X Angus da"'ls were intermediate with 
a ratio of 49%· 

These results do not take into account the possible effe·ct 
of high productivity on rebreeding performance, but this 
factor is presently being assessed. 

Efficiency of feed utilization by hybrid cows during growth, 
pregnancy and lactation as influenced by body size. 

This study was initiated in 1970, at the Lethbridge Research 
Station and is under the direction of Dr. D. M. Bowden. 

Simmental X Angus, Charolais X Angus, Hereford X Angus and 
Jersey X Angus heifers were obtained from the u.s.n.A Meat 
Animal Research Center for this study. Approximately 30 
heifers of each breed type are being utilized in the study. 
The heifers were obtained over a three year period of time 
1970, 1971 and 1972· Simmental X Angus were selected for 
large size and high milk production; Charolais X Angus for 
large size but lower milk production; Hereford X Angus for 
intermediate size; and Jersey X Angus for small size and 
high milk production. 

All animals started on feed at Lethbridge at an average age 
of 270 days. Each is fed in an individual pen and her daily 
feed intake is recorded. The calves received a pelleted 
creep feed free-choice from 60 days of age until weaning. 
The diets are high in grain rather than roughage to permit 
more accurate weighing of feed and to minimize wastage. 
For the first two calvings a Red Poll bull was used and for 
the third and fourth calvings a Brown Swiss bull will be 
used. 

Observations from the study to--date: 

(1) 

t 2) 

Jersey X Angus heifers weaned calves that weighed 
498 lbs. at weaning (200 days of age). The Here­
ford X Angus cal"'res weighed 452 lbs •; Simmental X 
Angus c~lves weighed 512 lbs. and Charolais X 
Angus 503 lbs. 

Feed intake for the 4 types of crossbred females 
from 270 days of age until the calves were weaned 
at 200 days was - Jersey X Angus 3·9 tons of feed; 
Hereford X Angus 3·8 tons; Charolais X Angus 4·3 
tonsi and Simmental X Angus 4.3 tons. 



( 3) 

( 4) 

( 5) 

(6 ) 

( 7) 
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Jersey X Angus heifers needed 6 percent more digest­
able energy per pound of metabolic weight than 
the other three types. 

Wilk production was measured at 6, 14 and 22 weeks 
after calving. Average milk production for the 
three milkings was 15 lbs. for the Jersey X Angus, 
14 lbs. for the Simmental X Angus, 13 lbs. for the 
Hereford X Angus, and 12 lbs. for the Charolais. 
X Angus. Jersey X Angus heifers had the most fat 
in t heir milk, 4-3%, whj_le the Charolais X Angus 
had the least, 3·9%· With the combination of high 
milk production and high fat content, the calves 
of the Jersey X Angus heifers received the greatest 
amount of energy from milk· Those of Char olais X 
Angus Leifers received the least energy in the milk. 
The amoun~ of ffiilk affected the amount of creep 
feed consumed by her calf to weaning. Calves re­
ceiving less energy from milk needed r.ore creep 
feed. For each pound of gair-, calves of Jersey X 
Angus heifers consumed an average of 1 . 2 pounds of 
creep feed from birth to weani~g. Calves of Here­
ford X Angus and of Charolais X Angus, 1.6 lbS·J 
and calves of Sim.mental X Angus, 1·5 lbs. 
Milk production was influenced by the level of 
feedinG• Heifers that received 10 percent extra 
energy in their feed produced 9 percent more energy 
in their milk. 
The work strongly suggests that the size of cow 
and her milk production do influence the efficiency 
of feed utilization during the preweaning period. 
Feedlot produc~ion and carcass data are collected 
on all calves. 

Future Work 

In 1971, major emph~sis will be directed towards evaluating 
t he ma:.ntenance costs of the 10 hybrjd fer.mle types under 
two environmer. ts - oemi-intensive, Brand or~. , Man. - range 
environment, ~anyberrjes, Alberta. Data wilJ be collected 
during the winter gestation periocl and the summer nursir..g 
period. At the Lacombe Research ~tation a similar evalua­
tion program wj.J l be undertaken with the 2 Shorthorn lines 
and. the three purebred exotic breeds (Sim.mental, Limousin 
and Ch::.anina) • 



TABIJE 1· ESTil\1ATED GENETIC (G) AND ENVIROll:­
MEN·rAL (E) CHANGE PER GENERATIONl".i) 

G E G + E 
TRAIT ( L B) (LB) (LB) 

BIRTH WEIGHT 2·1 2.6 4·7 
Yr'EANING \VEIGHT 12 5.0 17 
YEARLING WEIGHT 35 35 70 

(1) 
GENERA'EION INTERYAL 3 1/2 YEARS. 



'l'ABL"E 2 .. 

:SRRED 

HEREFOHD 
ANGUS 

HEREFORD 
ANGUS 

HEREFORD 

ANGUS 

BASE GENERA[I9N PBRFORMANCE 
1966, 1967 1 CALVES 

BIR~~H 
N WT. ( l·RS) 

427 76A 
467 64A 

TOTAL FEEDLOT GAIN (LBS) 

N HIGH PLANB ~ATION N 

224 283 (J..68) 2A 203 
225 267 ( 1· 59) 2 A 242 

WEIGHT PER DAY OF AGE (LBS) 

A __ _..,) P< 0.01 

B- ~ P< O.C5 

- 1964, 1965, 

YVEANING 
W'r. (LBS) 

387 B 

394 B 

LOW PLANE RATION 

124 (·74) 2 

123 ( ·73) 2 

1 ONE HALF OF THE 1967 CAI/TES SIRED BY FOUNDA·TION 
BULlS - RY SBLECTED BULI.!S ~ ONLY CALYES FROlVI 
:B1 01JN:JA TION BULIJS PR:CSENTBD Ill RJi~SULTS. 

AYBRAG-:s DAILY GAIN. 

~ 

/ 



TABLE 3. FIRST CALF PERFOID':ANCE OF FOREIGN X DOMESTIC HYBRID HEIFERS - NUlVIBERS. 

% CONCEPTION, BIRTH WEIGHT. % UNASSISTED AND % DIF11'ICULT PULL 

BIRTH 
BREED OF D.Al\i 1 S NO. WT. DIFFICULT 

OF CONCEPTION 1\n + F UNASSISTED PULLED 
SIRE DAI'f HEIFERS ( %) (LB) ( %) ( %) 

CHAROLAIS HEREFORD 107 81·9 80 65 11 
ANGUS 102 83.2 78 63 10 
SHORTHORN 87 82.6 80 63 15 

S IMlviEN TAL HEREFORD 124 85.1 78 73 13 
ANGUS 118 82·2 79 72 "7 

I 

SHORTHORN 124 87.6 82 65 8 

LIKOUSIN HEREFOP.D 97 77·8 74 62 10 
ANGUS 101 87.0 71 77 8 
SHORTHORN 140 83·3 78 64 9 

HEREFORD ANGUS 150 86.5 71 75 5 



TABLE 4. FIRST CALF PERFORJv!ANCE OF FOREIGN X DOII·7ES1'IC HYBRID HEIFERS - CALF CROP 

WEANED, HEIFER WEIGHT AT CALYING. 200-DAY ADJUSTED WEANING WEIGHT. CALF 
WEIGHT WEANED PER COW EXPOSED AND CALF WEIGHT PER COW WEIGHT RATIO • 

200-DAY 
ADJ. CALr' '!H . CALF 1.'/T . 

CALI' ~IFER ~.·t~ANING ','IT. '!lEANED PER 
BREF.D OF DA11fJ • S CROP W'l'. A1' r.: + F P~R CON COW WT. 

'.'lEANED CALYING A~G. EY:P 0 S :S::J ?..A '!'10 
SIRE DAY ( ~) ( LB) ( lls) ( LB) % 

CHAROLAIS HEREFORD 71 855 392 272 46 
Al'!GUS 76 845 399 303 47 
SHORTHORN 78 884 423 329 48 

S IIVIIWENTAL HEREFORD 75 839 422 315 50 
ANGUS 80 845 417 334 49 
SHORTHORN 77 843 435 336 52 

LIMOUSIN HEREFORD 65 782 389 255 50 
ANGUS 70 751 390 274 50 
SHORTHORN 75 807 408 304 50 

HEREFORD ANGUS 80 749 368 297 49 



Possible Effects on Growth with Se.lect:Lon for Lighter Birth Heights
1 

Peter J. Burfening 

Animal and Range Sciences Deparonent 
Montana State University 

Bozeman, Montana 59715 

The Beef Improvement Federation (BIF) and state beef cattle improvement 
associations (BCIA) have recommended for many years that cattle be selected on 
the basis of their own performance records (ROP selection). This selection, 
usually based on 365 day adjusted weight (yearling weight), has resulted in 
significant increases in the performance (increased weaning and yearling 
weights) of herds where rigorous selection was practiced. This in turn has 
resulted in significant increases in the sale prices of bulls from these 
performance tested herds. At the same time in many of these herds birth 
weight has also increased to the point that calving difficulty has now 
become a major problem. This is particularly true in herds that are using 
top performance tested bulls from the ROP seedstock producer and in which 
cow size has not increased to accommodate the greater birth weights. Changes 
in birth ~veight in Hereford herds at Fort Robinson, Nebraska, \.Jyoming and 
Miles City, Montana experimentally selected for increased yearling weights are 
shown in table 1 and in purebred producer herds (members of the Montana Beef 
Performance Association) who have been selecting for rapid grm•th rates there 
has also been a significant increase in birth weights over time (table 2). 

Birth weight has been shown to be the single most important factor of 
those factors identified affecting calving difficulty (Bellows et al., 1971 
and Laster et al., 1973). Data from 20,949 half and three quarteT blood 
Simmental calves (Burfening, unpublished data) indicated that as birth weight 
increases the percent of cows requiring assistance at birt:.h also increases 
(Figure 1). In 2 year old cows for example, for every pourd increase in birth 
weight the percent of the cows requiring assistance incre<?sed h) approximately 
2%. In all of the older age groups as birth weights became quite large (above 
90-95 pounds) the percent of the cows requiring assistance increased fairly 
rapidly. 

The problem of increased birth weights du~:: to selection for high yearling 
lveights is the result of tHo factors: 1) yearl L1g weight may be vietved as a 
·d.m.pl•· form of a selection index combining the traits birth weight, gain fr0m 
birth to weaning and gain from weaning to )earling; and 2) the relatively high 
genetic correlation between birth \veight and other growth traits (table 3). 
Note that the genetic correlations between birt·h weight and final feedlot 
weight and mature ~.;eight are somewhat higner than with weights earlier in 
life even though there is less of a part-whole relationship. These correla-

1
The author wishes to thank Dr. Ray Woodward, Superintendent, U.S. Range Live­

stock Experiment Station, Hiles City, MT and N-r. Don Vaniman, Executive Secre­
tary, American Simmental Association, Bozeman, HT for supplying part of the 
data used in this paper. Contributions from Montana Agricultural Experiment 
Station, Journal Series No. 693. 
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tions then indicate that selection for increased final or mature weights 
will also cause an increase in birth weights. 

Increases in birth weight are not all bad. Birth weight is also related 
to weaning weight. The results of this are evident in figure 1. Remember, 
weaning weight is equal to birth weight plus gain from birth to weaning. 
Theoretically if two calves are born and one is 20 pounds heavier at birth 
than the other and they both grow at the same rate from birth to weaning, then 
the calf that was 20 pounds heavier at birth will be 20 pounds heavier at 
weaning. Birth weight is positively correlated with gain from birth to weaning. 
From figure 1 we find that a one pound increase in birth weight returned 
approximately lYz to 2 pounds at weaning. Further, Brinks (1965) reported that 
in the Miles City line 1 herd where selection was primarily practiced for 
increased yearling weight. There was a 30 pound increase in weaning weight, 
but there was also a 9 pound increase in birth weight. Increased birth weight 
due to selection for yearling weight accounted for almost 1/3 of the increase 
in weaning weight. Therefore, it appears that we need some compromise among 
the antagonistic factors-birth weight, rate of gain and calving difficulty 
in our selection programs. Continued improvement is needed in growth rate 
from birth to slaughter weight~ but increases in birth weight need to be 
minimized in order to reduce problems associated with calving difficulty. 
The question is how can this be done. I don't think there are any easy 
solutions to this problem but let's examine some possible alternatives. 

First let's look at some records (table 4). These data are from the 
Miles City line 1 herd. This herd has been closed since 1934 and selection 
has been primarily for end of test weight or yearling weight. The bulls 
that were selected for use each year were divided into a heavy and a light 
birth weight group on the basis of their own birth weight adjusted for age 
of dam. The difference in the individual birth weights between the two groups 
of bulls was 8. 3 pounds, but the t:tv-o groups had the same average yearling 
weight ratio. The calves sired by the heavy birth weight bulls bred an 
average birth weight of 82.9 pounds compared to 80.0 pounds from the low birth 
weight group, a difference of 2.9 pounds at birth (P<.Ol). However, the calves 
from the heavy birth weight group were also 14 pounds heavier (P<.OS) at 
weaning (180 days of age). The bull calf progeny from the heavy birth weight 
group fed from weaning to yearling age were 4. 2 pounds lighter than the bull 
calf progeny from the light birth weight bulls. This indicates that the 
use of bulls with low birth weights would result in decreased birth weights 
of their progeny but approximately the same rate of growth from birth to 
y"'arli '1g age. 

Koch et al. (1974) reported that in the Fort Robinson selection study 
(table 1) the-expected increase in birth weight could have been reduced by 
30% if all emphasis on growth was directed toward selection for postnatal 
growth rather than weaning or yearling weight. This would significantly 
slow the rate of increase that we are presently seeing in birth weight. 

Avoiding the use of bulls with excessively large birth weights should 
have a significant impact on slowing the rate of increase in birth weight 
within a herd. But, placing negative emphasis on birth weight should result 
in an even greater reduction in the rate of increase in birth weight. Dicker­
son et al. (1974) in their paper "Selection criteria for efficient beef 
production" developed a selection index which places negative emphasis on 
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birth wei ght while still sel ecting for rapid growth race. The i ndex is: 
Yearling Weigh t - 3. 2 X Bir th \~eight = Index . This i ndex should reduce the 
expected i ncr eas e i n birth weight by 55 percent, reduce the expected increase 
in mature cow size by 25 percent while only reducing the expected increase in 
year l ing weight by 10 percen t. 

I n t able 5 is shown t he results of selecting the top 10 percent of the 
bull s in Her eford and Angus breeders who were members of the Montana Beef 
Performance Associat ed and Simmental herd f rom thr oughout the U.S. on the 
basi s of year ling weight and th e previously proposed index. In all three 
breeds the index resulted i n b ul l s being selected tha t had a lower birth 
weight and yearli ng weight . We would expect the off-spring of the bulls 
selected by t he index to have bi rth weights 0 . 6, 1. 3 and 1 .5 pounds lighter 
t han those sel ect ed fo r yearl ing weight for t he Angus , H~reford and Simmental 
b reeds respecti vel y. Their yearli ng weights would be 1.4, 3.2 and 2.9 pounds 
l ighter than those sel ected for yearling weight for the Angus, Hereford and 
Simmental breeds r espect ivel y . Again, we are tal king about a trade off. To 
r educe t he r a t e of i ncr ease in birth weight we will have t o a ccept bulls that 
will sire calves wi th slightl y lower yearl ing weights but the pe r cent change 
i n bi r th weight i s much greater than the percent change i n yearli ng weight. 

In table 6 is shov.'ll t he top 5 bulls (8%) based on 365 day weight of a 
group of bulls offer ed for sale this spring from a performance tested Angus 
he rd . Fi rst not e the lar ge variation in birth weight i n this group of bulls 
(29 pounds). Secondly, note the changes in rank of t h e bull i f they were 
t o be sel ected on t he basis of 36.5 day weight:, gain from bi rth to 365 day 
we i ght or index. 

Up un til now we have been tal king about selecting bul ls based on their 
own i ndividual performance. Now l et's talk for a bit about s e l ecting AI 
sir es for use ~n a herd. 

National sire summaries provide a very valuable t ool to use i n s e lections 
and when breeding by AI it is ver y easy to breed heifers t o a differ ent s ire 
than t he cows are being bred to. If one is breeding year lings t o calve first 
as 2 year olds it has general ly been recommended that a bull b~ used whose 
expected progeny di.ff0rence (EPD) for hi rth ~.;reight is below' aver age. His 
calves should have a below average birth weight thus dec-reas ing the inci dence s 
of calvlng clif£iculq among his mates. Generally, based on the gene t i c c or re­
ltt."too hetw~en birth weight and weaning weight (tab l e 3) we woul d expect the 
l' '"oJge.n) ,)f these bulls to be bel ow average not only for birth weight, but a lso 
foe wear1ing weight. Nmv look at the following data (table 7) which i s f r om 
tne t op 5 fo r birth weights (lowest expected progeny differ ences ) of the 42 
Simment al reference sires (1975 National Sunmental Si re Sununary Supplement ) . 
Just as w·e would expect from the genetic correlation, 4 of these bulls sir ed 
calves whose 205 day weight was also below breed average. However , bull no . 2 
sired calves whose EPD for birth \veight was well below b reed ave r ages , but 
whose progeny were breed average for 205 day weight. Such a bull s eems to 
be the kind to use since hia calves were smaller at birth but mus t have gr own 
faster from birth to weaning. These calves should return more i ncome to the 
rancher than calves from the no. 1, 2, 3 or 5 bull. 

The next question is, what kind of bulls should be used on the mature cow 
herd? Again, the genetl.c correlations between birth weight and 205 day weight, 



birt h weight and 365 day weight (t ab le 3) indicate that bulls whose EPD's are 
above average for 205 day weight or 365 day wei ght s hould also have cal ves 
whose EPD ' s for birth weight are above average . The data in t able 8 ar e f rom 
t he t op 5 of t he 42 Sirnmental r eference sir es (1975 National Simment a l Sire 
Summary Supplement) for 205 day weight and the data in table 9 is from the 
top 5 of the 44 Limousin s ires (1976 National Limousin Sire Summary) fo r 365 
day wei ght. Both tables s how the same pat ter n. Some of the sires EPD' s for 
birth weight were above average as expect ed. However, there are al so some 
whose EPD ' s for birth weight were breed average or be low. Al so, of all buls 
t hat had EPD ' s for birth weight, 205 day w •ight and 365 day lveight , 8 of 50 
(16%) of the bulls in the 1975 National S1mmental Si re Summary Supplement and 
7 of 44 (16%) of the bulls in the 1976 National Limousin Sire Summar y respec­
tively had EPD ' s that wer e average or belo111 f or birth we ight but ab ove average 
fo r both 205 day and 365 day yrei ght . The use of these bulls shoul d result in 
calves being sired whose 205 day weight or 365 day weight is well ab ove 
average, but calves whose birth l.veights are breed average or below. Obviously 
calves f r om these sires mus t grow faster r rom birth to 205 days of age or 
bir t h to 365 days of age. Although t here ar e not many of these t ype of s i res 
with t hese char acteris tics t hey should be ver y valuable because they would not 
be expected to increase bi rth weight but would be expected to continue to 
increase both 205 and 365 day weight . 

Conclusions and Recommendations: 

1. Birth wei ght da ta must be collected as a routine r ecor d along wit h 
weaning weight and year .l1ng weight because without a val i d bir t h 
wei ght r ecor d i t is impossible to take birth weight int o account at 
s electi on time. Further, j needs t o be adjusted for age of dam. 

2. Every e f f ort s hould b e made to slow do~1 the rate of increase i n 
birth wei ght withou t affecting growth r a t e by : 

a . avoiding t he use of bulls with excess ivel y l ar ge birth weight s 
themsel ves. 

b. when t •.ro bull s ar e essent iall y equal in other growth traits 
always select t he bull with the light es t birth weight or 

c. us e an index which places negative emphasi s on bi rth we ight 
rather t han positi ve emphasis. 

d . use progeny data when available to evaluate bulls and try to 
selec t b ulls with rapid growing calves , but average or below 
average bir th weight s. 
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TABLE 1. PHENOTYPIC CHANGES TP BIRTH WEIGHTS OF HEREFORD CATTLE EXPERIMENTALLY SELECTED FOR GROWTH. 

No. of Average Change 
Location Years Breed (line) Birth Wt (lbs) Per Year (lbs) Reference 

Ft. Rob ins on, 8 Hereford (WWL) 81 0.88 Ko ch et al. , 1974 
Nebraska 8 Hereford (YWL) 82 0.88 

8 Hereford (IXL) 83 1.10 

\olyoming 12 Hereford 72 0.63 Nelms and Str att on, 

Miles City, 24 Hereford (01) 77 0.40 Brinks et al.~ 1965 
Montana 

13 Her eford (01) 82 0.45 Unpubli shed Data 

17 Hereford (12) 87 0.26 

17 Hereford (14) 80 0.20 

17 P. Hereford (9) 73 0.00 

TABLE 2. PHENOTYPIC CHANGES IN BIRTH WEIGHTS OF CATTLE FROM SOME MONTANA BEEF PERFORMANCE 
ASSOCIATION HERDSl. 

No. of Years Average Change 
Location of Testing Breed Bir th Wt (lbs ) Per Year (lbs) 

MBPA - Montana 9 Angus 70 1.03 

8, Angus 64 0.22 

10 Angus 68 0. 52 

12 Hereford 76 0 . 40 

9 Her efor d 89 0 . 53 

7 Hereford 75 0. 40 

1 . Nelsen, (1976) 

1967 
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TABLE 3. HERITABILITIES OF1GROWTH TRAITS AND THEIR GENETIC CORRELATIONS 
WITH BIRTH WEIGHT 

Trait 

Birth Weight 

Weaning Weight 

Yearling Weight 

18 Month Weight 

Gain Birth to Weaning 

Feedlot Gain 

Mature Fall Weight 

Heritability (%) 

44 

32 

58 

50 

31 

52 

842 

1 
Petty, R. R. and T. c. Cartwright (1966). 

Genetic 
Correlation with 

Birth Weight 

0.58 

0.61 

0.60 

0.38 

0.54 

0.682 

~eritability of average mature weight, Brinks et al. (1962). 

TABLE 4. HEAVY AND LIGHT BIRTH WEIGHT BULLS USED IN MILES CITY LINE 1 HERD AND 
THEIR PROGENYS PERFORMANCE. 

Heavy Birth Wt. Light Birth Wt. Difference 
Trait Bulls Bulls Heayy - Light 

No. Bull 17 16 

Birth \veight (lbs) 91.7 83.4 , + 8.3** 

Yearling Ratio 109.6 108.6 + 1.0 

No. Progeny 346 312 

Prc~->..!ny Birth Wt. (lbs) 82.9 80.0 + 2.9** 

Pro.;eny 180 Day Wt. (lbs) 393.2 379.0 +14.2* 

No. Progeny 165 169 

Progeny 196 Day Gain (lbs) 524.1 533.0 - 8.9 

Progeny 376 Day Wt. (lbs) 934.3 938.6 - 4.2 

* ** (P<.05); (P<.Ol) 



TABLE 5. DIFFERENCE IN BIRTH WEIGHT AND YEARLING WEIGHT OF THE TOP 10% OF 
BULLS SELECTED FOR 365 DAY WEIGHT AND INDEX 

Selection Criteria 

365 Day Wt Index Difference 
Angus (755 bulls; 76 selected) 

Birth Wt. (lbs) 75 72 3* 
Yearling Wt. (lbs) 954 949 5 

Hereford (662 bulls; 66 selected) 

Birth Wt. (lbs) 86 80 6** 

Yearling Wt. (lbs) 1001 990 11 

Simmental (1630 bulls; 165 selected) 

Birth Wt. (lbs) 100 93 7** 

Yearling Wt. (lbs) 1069 1059 10 

*(P<.05); **(P<.01). 

TABLE 6. VARIATION IN BIRTH WEIGHT, 365 DAY WEIGHT, GAIN BIRTH TO YEARLING AND 
SELECTION INDEX AMONG THE FIVE HEAVIEST BULLS FOR 365 DAY WEIGHT IN A 
PERFORMANCE TESTED ANGUS HERD. 

Gain 
Bull Birth 365 Day Birth to b No. \veighta Rank \.]eight Rank Yearling Rank Index Rank 

• 
1 92 3 1057 1 965 1 763 3 

2 97 2 1037 2 940 4 727 4 

3 75 4 1024 3 949 2 784 2 

'l 70 5 1018 4 948 3 794 1 

5 99 1 1004 5 905 5 687 5 

aAdjusted for age of dam. 

bi=365 day wt. - 3.2 birth wt. 

• 
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TABLE 7. PROGENY 205 DAY WEIGHT EPD 1 S FROM FIVE SIMMENTAL REFERENCE SIRES WITH 
THE LOWEST EPD'S FOR BIRTH WEIGHTl 

Birth Wt. 205 Dax Wt. 
Bull No. of No. of 
No. Progeny EPD Progeny EPD 
1 803 -8.62 1206 -14.29 
2 579 -6.85 747 0.41 
3 228 -4.01 1353 - 2.79 
4 854 -3.71 1504 - 5.86 
5 532 -2.63 819 -10.13 
1 1975 National Simmental Sire Summary Supplement. 

TABLE 8. PROGENY BIRTH WEIGHT EPD 1 S FROM THE FIVE SIMMENTAL REFERENCE SIRES 
WITH THE HIGHEST EPD' S FOR 205 DAY '-lEIGHTl 

205 Dax Wt. Birth Wt. 

Bull No. of No. of 
No. Progeny EPD Progeny EPD 

1 770 13.1 263 0.43 

2 1230 13.0 915 2.20 

3 1531 12.1 904 4.22 

4 601 9.0 393 -2.37 

5 990 8.7 547 0.52 

11975 National Simmental Sire Summary Supplement. 

TABLE 9. PROGENY BIRTH WEIGHT EPD'S FROM IHE FIVE LIMOUSIN SIRES WITH THE 
HIGHEST EPD 1 S FOR 365 DAY '-!EIGHT 

365 nax Wt. Birth Wt. 

Bull No. of No. of 
No. Progeny EPD (lbs) Progenx EPD 

1 4992 23.8 5719 3.0 

2 375 23.6 468 3.4 

3 149 22.8 202 -2.6 

4 2647 21.6 3215 1.4 

5 89 18.2 105 -2.0 

11976 National Lirnousin Sire SlUtllllary. 
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INTRODUCTION 

In all beef production systems, particularly in Western Europe, we 

are seeing a gradual increase in the frequency of calving difficulties. 

The level is already so high that calving ability is becoming one of 

the most important factors limiting efficiency of beef herds; this is 

especially the case with the Charolais breed. 

We shall first discuss the economic influence of calving difficulties; 

thenwe shall analyze their causes and origin and try to find a way of 

testing or improving calving ability by genetic means, under Western 

European conditions and, more particularly, in the French system. The 

paper is organized into four major sections as follows: 

I. Influence of ca 1 ving difficulties on the efficiency of beef 

herds and origin or evo 1 uti on of their frequency. 

II. Causes and components of calving ability . 

III. Genetic variability of calving ability. 

IV. Genetic improvement of calving ability -

A. Choice of breeds or strains 

B. Selection 

I . Infl uence of Calving Diffi culti es on the Efficiency of Beef Herds and 

Origin or Evolution of their Frequency. 

A. Economic Influence 

Cal ving ability has a noticeable and definite impact on the efficiency 

of beef herds, being felt both in terms of the calving cost, and in terms 

of its consequences on getting the cows rebred. 

l . Direct Consequences QQ._ Calving 

Calving difficulties increase the cost of calving and 

I' 

, 
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risks of mortality of the calf and even the dam (even in 

systems where there is close surveillance of calving-

Table 1). These two consequences are closely related; their 

importance depends on the technical level of the farmer for 

calving control. This level is variable according to the 

production system, but for a traditional herd, the relative cost 

of calving difficulty (\·JOrkers, veterinary) can be estimated 

on the following basis: 

Slight help---------------------------------------1 

Difficult calving, without veterinary assistance--3-4 

Difficult calving, with veterinary assistance-----15 

Caesarian operation----------------------- --------90-100 

In a production system such as that used in French beef 

breeds, these costs are only a small fraction of the cost of 

the weaned calf; for example if we estimate this cost according 

to Bil1iere•s (1966) formula, the increase is only around 30 

Francs per calf when the percentage of caesarians rises from 

3% up to 10% in the herd. On the other hand, if the calf dies, 

the impact becomes very i1nportant; in the same example, reduction 

in the percentage of weaned calves from 80 to 70% leads to an 

increase of 220-250 Fr. of the cost of weaned calves. 

2. Indirect Consequences on Production Traits of the Dam and 

~Breeding Efficiency. 

Calving difficulties have repercussions on the subsequent 

production of dams: 
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i. Milk production decreases, chiefly in the case of 

caesarians. For heifers from French beef breeds, calving 

at 2 years old, we observed a drop of around 33% in the 

quantity of milk (Table 2), interestingly without any 

effect on the weaning weight. However, if we accept that 

calves born by caesarian or difficult calving have a higher 

growth potential, the fact that they have the same weaning 

weight as those born \vithout any difficulty indicates 

that their growth rate has been limited by the milk 

production of the dam. This consequence of calving 

difficulties is far more important when milk production 

is already a li111iting factor of arowth rate of calves (i.e. 

for heifers calving when 2 years old). 

ii. The subsegue.!.!t fert_iJlli of heifers is disturbed by 

a caesarian; \'ie observe a decrease in pregnancy rate of 

around 31 % after caesarian on calving of heifers (2 years 

old) from French beef breeds (Table 3a,b). It also appears 

that the pregnancy rate also decreases after a difficult 

calving without caesarian. Calving difficulties not only 

affect the postpartum interval but also the fertility of 

cuws causing a reducti Ol1 of as much dS 5 to 8% of pregnancies 

(Laster, et al., 1973) . This leads, depending on the length 

of breeding season to a more or less important increase of 

the calving interval (Brinks, et al., 1973; Laster, et al., 

1973; Dreyer and Swi dt, 1966; Han set, 1966). 

,. 
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iii. A diminution in the selection pressure on other 

traits appears after calving difficulties; these involve, 

first a reduction in the number of calves, then, an increase 

in the number of traits to be selected with someti mes 

incompatible objectives. 

The economic impact of calving difficulties in France 

depends on the rearing system of beef covJs. In 1 arge and extensive 

operations, calving problews have more direct consequences than 

in small, well supervised herds. Finally, the impact of calving 

problems is a function of the ratio between the value of the 

weaned calf and Lhe cost (or opportunity) of performing 

caesarians; for example, the value of a dairy calf is 2.3 times 

higher than the cost of veterinary assistance . On the other hand, 

in exte11sive systems \•Jhere performing caesarians is impossible, 

calving diff;culties lead to a loss of calves; their consequences on 

the efficiency of the herd are more iriportant. This explains the 

variation in a farrner 1S reactior as re~ards to the level or 

risks of calving difficulties which are acceptable. 

B. Origin and Trend 

Three main reasons can be pruposed to explain the increase in the 

frequency of calving dif+icuHles in beef herds (mainl_y in Europe) . 

1. Increased Use .9f .fo~1r'!_f.:_rci al _Crossing 

The recent rapid developwent of terminal crossing with sires 

from large sized and heavy ~uscled European beef breeds (Charolais 

pri11arily, also Sirm·ental, C'1ianiY'lr:l, Lirrousin, Maine-Anj ou ) is 
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a primary reason for increased calvi ng problems. These sires 

are generally bred to small dams in order to increase their beef 

potenti al; these cows genera lly belong to dairy or native 

breeds (no longer milked) and to British beef breeds. 

Used in a purebreeding system, these cows usually exhibit 

good calving ability in their own environment; crossing with 

beef sires has increased birth weight cf their calves and 

consequently, calving risks, however, this consequence is generally 

only serious when calving ability is already a limiting factor 

in purebreeding (Table 4). 

2. Improvement of the ~1uscle Development and Growth Potential 

of Beef Breeds 

The selection of beef breeds on muscle development and growth 

rate in the early life of animals has led to an increase in the 

birth weight. Two examples can be given for the Charolais breed; 

the breeding value of Charolais sires now used in S.W. France 

for terminal crossing concerning birth weight is higher (+4 kgs) 

t han that of sires used in the purebreeding area (Vissac, et al., 

197l,a). The second exan;ple concerns birth vJeights of Charolais 

calves born in 1971 and ranking hiahest at the Vichy show; these 

calves weighed 4 kg more than the average of calves born during 

t he same year in recorded herds. The same result was observed 

in 1973 and in other breeds (Limousine for example- see Foulley 

and 1•1enissier, 1976). Further, such selection to increase muscle 

development results in a relative decrease in the skeleton; 

• 
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double muscling is an extreme type in this direction (Vissac, et 

a 1., 1973). So the more and more frequent use, in purebreedi ng, 

of double muscled sires has now multiplied by 10 the rate of 

caesarians on heifers and young cows of the White Blue Belgian 

breed (Hanset, 1967). 

Finally, if replacement of embryotomy by caesarian leads 

to a decrease in the mortality rate related to calving difficultiest 

it has by the same token also eliminated the limit on selection 

in favor of large birth weights. 

3. Intensification of Production Systems 

Other than the different aspects of intensification of beef 

production, early calving certai nly appears as one of the chief 

factors responsible for the increasing rate of calving difficulties. 

A first calving at two years old leads, chiefly in beef breeds 

\<Jhere calving ability is already limited, to a rapid increase 

in the calving difficulties of heifers (Table Sa,b); the percentage 

of caesarians on heifers rises tram 7 to 10% at 3 years to 20 to 

307£ at 2 years. 

Th e nutritional level of these young pregnant cows then 

appears a very importart factor for an early calving; however the 

safety rnargin is v~ry small m·1ing to the compromi se which must 

be found bet\•Jeen the positive effect of restricted fee ding on 

calving ability and the negative one on fertility, milking ability 

and grO\·Ii ng ability of the covJ. 
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I I. Causes an d Components of Cal vi ng Ability 

We sh all now focus our attention on the improvement of calving abil ity 

throu gh breeding methods. The majority of difficult calvi ngs in beef herds 

comes from an anatomical incompatibility at calving between dam and foetus. 

Dystocia resulti ng from an abnormality in the position of the foetus are 

rare; i n most cases they require only a little assistance at cal ving. They 

seem to appea r somewhat more frequently when the over a 11 percentage of 

diffi cul t cal vings is high (Tab le 6). 

A. Caus es of Calving Di fficulties 

The analysis of calving difficulties in crossbreeding experiments and 

Charolai s beef herds has led us to classify the factors responsible into 

two groups; t hose caused by the calf and those caused by the dam. 

1. The Calf 

Birth weight is the most important factor in this group. 

Its variation explains around 50% of the variance of the ca l ving 

score of heifers. For older dams and for dams with superior 

cal ving ability, the importance of the effect of birth weight on 

calving ability decreases (Table 7). The morphology of the calf 

expressed by its dimensions independently of weight is another 

important factor but with a minor r\.le c.ompared to birth weight, 

at fixed b·irth weight, the widt.h at thurls and body length 

significantly influence the calving score (Table 7). However, 

measuring the morphology (length for a given birth wei ght for 

example) is difficu l t to achieve with any reasonable accuracy . 

.. 

• 
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2. The Dams 

Maternal behavior before calving (preparation for calving) 

which is evaluated subjectively (relaxation of ligaments, vulva 

and udder congestion) explains around 10% of the variance of 

calving score (Abdallah, 1971, b; Couteaudier, et al., 1971; 

Menissier, et al ., 1973). Here also, we need an objective 

measurement of this component to operate efficiently. 

The variation of pelvic opening, measured on the live 

animal by a caliper (Menissier and Vissac, 1971), explains like-

wise 10% of the variance of the calving score. As for birth 

weight the effect of this component decreases as the age of the 

dam increases (Table 7). 

Size and external measurements of the dam are less correlated 

with calving score than is pelvic opening. In Charolais heifers 

calving at 2 years, the correlation coefficient is negative or 

close to 0 (Table 7), it is positive in cows. The influence of 

the size of the dam on calving difficulties is in fact more 

complicated than that of the previous factors; if the size of 

the dam increases, the pelvic opening but also the birth weight 

of the calf increases . 

Several research v1orkers have estimated calving ability 

using combinations of these components. These estimations usually 

take into account either the ratio of the weights: dam/calf 

(Monteiro, 1969) or ratios and linear combinations of the calf 
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and the dam•s measurements (Abdallah, 1971, a); Couteaudier, 1970; 

Bonnet, 1971; Seitz, 1972). In all cases, the most efficient 

estimation of calving ability is obtained by a combination of the 

dam•s pelvic opening and the calf•s birth weight (or width at 

thurls). 

B. Components of Calving Difficulties and Its Relations 

For beef breeds, where calving difficulty is a consequence of a lack 

of balance between the respective sizes of the calf and the dam•s coxal 

bone, the above correlation coefficients reflect only general tendencies . 

In fact, calving difficulties are the result of an interaction between the 

two main factors; pelvic opening and birth weight; the extent of the variation 

in calving ability due to one of them depends on the other; further, their 

action will chiefly be by threshold effects (i.e. non linear effects). 

l . Let us take a sample of Charolais cows of a given age reared 

under similar conditions; if the frequency of calving difficulties 

increases with birth weight, the value of this increase {by unit 

of birth weight) is of greater or lesser importance depending on 

the birth weight (under or above the upper limit which can fit 

with the pelvic opening of the dam). For example (Fig. 1 ,a) for pure 

Charolais heifers calving at 2 years this level lies between a 

birth weight of 30 to 35 kg. under this range we do not encounter 

any caesarians; above this range their frequency increases rapidly 

with the birth weight. The corresponding level would be close to 

40-45 kg for heifers calving when 3 years old and 55 kg for cows 

of 4 years and over. This threshold or curve of frequency of 
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calving difficulties, expresses calving ability of the population. 

It varies in particular according to age (Charolais, Fig. 1 ,a) and 

genotype of the dams (3 breeds, Fig. l,b). This threshold reflects 

again the interaction between the pelvic opening of the dam and 

the size of the calf. 

2. If we consider the variation in the dam's pelvic opening, 

we again find similar threshold effects (Fig. 2). 

3. When combining the distribution of calving difficulties with 

these t~vo factors, we observe a ''frequency area of di ffi cult 

calvings" (Fig. 2). It is to be noticed that threshold values of 

birth weights tend to increase with increased pelvic opening of 

dams. 

From a genet·ic point of vie\IJ, if these factors do not act 

independently, the same thing, occurs for their genetic determination. 

We have tried, by a procedure similar to that used for pre-weaning 

growth, to analyze the effects of paterna 1 and maternal genotypes 

according to their effects on calving ability (Fig. 4). In this 

way, calving ability depends on two genetic components: 

PATERNAL COMPONENT: representing the effect of the paternal 

genotype (sire of calf) on the size of progeny calf, i.e. the 

"direct effect" of the sire (or of the paternal breed concerned) on 

birth weight. For instance, for veal production, we have found a 

high positive genetic corl~elation (r
9 

""+ l., Belie and Menissier, 

1968) between this component and the direct effect of beef sires 

on the birth weight of their crossbred progeny. 
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MATERNAL COMPONENT: more complex and composite than the previous 

one, this component represents the effect of the maternal genotype 

on calving difficulties. It represents the 11 direct effect 11 of 

t he dam (or of the breed concerned) on the size of calf at bi rth 

(as above) as well as the 11 indirect or uterine effect 11 of the latter 

on the calf weight and the 11 indirect effect 11 of the genotype of 

the dam by its own pelvic opening. The maternal component is the 

resultant of these three effects. 

We are most interested in an analysis of these genetic effect s 

for improvement of calving abi li ty if crossbreeding is being 

practiced, or if animals have to be selected for crossbreeding. 

We shal l apply it next to define: 

*either the paternal or maternal value of a breed: this is the 

value of the breed according to its use as a paternal or maternal 

breed considering calves. On the other hand, the average level of 

ca l ving difficulties of purebred cows in a purebreeding situation 

involves a combination of the paternal and maternal values; it would 

be a general value. 

*either the paternal or maternal breeding value of a sire will be 

the value of its direct and indirect effects depending on whether 

we consider calving difficulties of its progeny at birth or that 

of its breeding heifers in the next generation. 

Now, \oJe sha 11 analyze the genetic variability of this component for 

beef breeds and especially French beef breeds. 
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III. Genetic Variability of Calving Ability 

We shall deal only with overall tendencies now observed and with some 

new results concerning the main European cattle breeds used or experimented 

with in beef production systems. 

Three situations will be considered according to the use of breeds; 

purebreeding (general value) or crossbreeding as paternal (paternal val ue) 

or maternal breeds (maternal value). In each case, we shal l analyze the 

genetic variability. 

A. General Value (or purebreeding situation) 

The frequency of calving difficulties increases from native to dairy 

and dual purpose breeds, largest rates being obtained with beef breeds. 

Wi th dairy breeds, calving difficulty seems to occur more frequently in large 

sized breeds (Simmental, Pie-Rouge, European Brown Swiss for example) than 

in smaller ones (Jersey, Ayrshire). l~ith specialized beef breeds, this 

tendency is also observed if one compares the calving ability of the main 

French and British breeds according to the results of numerous experiments 

done in the U.S.A. on these breeds; French and European Continental breeds 

of a large size give more calving problems than Aberdeen Angus and Hereford. 

Between these two breeds, in spite of its lesser weight, Aberdeen Angus 

exhibits a better calving ability. ~~ithin our French beef breeds we also 

find the same overall tenJency with heifers and cows (Table 8); beef breeds 

with the largest mature weight and birth weight show more frequent calving 

difficulty. This phenomenon is a general tendency, including the "within 

breed" situation even, which we \·Jill discuss after analyzing the variability 

among the paternal and maternal effects. 
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B. Paternal Value (or paternal breed) 

This component is mainly related to the "direct effect .. of breed on 

birth weight of the progeny; the large sized breeds (European beef breeds ) 

are those exhibiting the poorest paternal component. This is clearly shown 

by the results of the U.S. ~·1eat Animal Research Center (Fig. 5,a,b); Charolai s, 

Limousin, Simmental, Maine-Anjou and Chianina breeds produce heavier calves 

requiring major assistance at delivery; South Devon and Gelbvieh give 

approximately the same results. 

In this trial, it is possible that the direct effect of the Charolais 

breed could have been underestimated, particularly compared to the Limousin 

breed; as a matter of fact, genetic va l ues for birth weight are lower than 

those of the French Charolais type in the purebreed area (-3.7 kg) or in a 

" 

strain selected for terminal crossing (-7.7 kg) - (Vissac, et al., 1972). This t 

difference in genetic value between Charolais types is of the same magnitude 

as that existing now between Charolais and Limousin sires together selected 

for terminal crossing (-7.8 kg; estimates on Friesian cows, from progeny 

testing data, Foul ley, et al . , 1975) Blond d'Aquitaine sires are located 

just between the two former breeds (-3.8 kg as compared to Charolais). Ou r 

crossbreeding experiment between beef breeds confirms these differences i n 

the genetic values between Charolais and Limousin, the Maine-Anjou breed 

being similar or even superior, to the Charolais (Tab le 9). 

Within French beef breeds, we find slight variation among bulls for the 

direct effect on calving difficulty, the heritability being around 5% 

(Belie and Menissier, 1968 , Foul ley, et al., l975a). These estimates are 

from bulls used in artificial breeding and progeny tested for veal calf 

production, by terminal crossing on-farm, with one progeny per farm. Unde r 
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t hese conditions, birth weight (direct effect) is more highly heri table 
2 

(h = 15-20%) although these estimates are still somewhat l ovJer than t he 

va 1 ues fo und by American auti'ors. On the other hand we have found a very 

close genetic correlation among these direct effects (r ~ .9 -1 .0) . This g 

has l ed us to expect genetic improvement in the direct effects on calving 

ab i 1 ity by means of birth weight rather than through the frequency of 

cal ving difficulty. 

C. Maternal Value (or ma~ernal breed) 

This component concerns calving abi 1 i ty of purebred or crossbred 

heifers from different breeds, so the results and ana lyses are more 1 i mi ted . 

Using data on calving score fror1 progeny recording of A.I. bulls used 

for veal production in France, we classified all maternal breeds according 

to their calving ability (Table 11) (Foulley, et al., 1975). It appears 

rather clearly that the local breeds especially those of small size and 

smal l muscle development (Aubrac and Tarantaise) present a more favorabl e 

maternal component than other·s. For the 1 atte~', it is difficult to separate 

dai ry breeds from dual purpose and beef breeds. Among dual purpose and 

dairy breeds, those with the highest carcass value exhibit the poorest 

calving ability (for instance "Tnchetee de l'Est'', the beef type of French 

Simmental or the European Bl'm"n Swiss). This classification of cattle 

breeds is not entirely explained by the effect of their maternal component 

on the birth weight of their calves. This general trend between breeds is 

confirnEd by first calvings at 2 years of crossbred Angus or Hereford hei fers 

bred to several paternal breeds, (c~ossbreeding experiment; U.S. Meat Animal 

Research Center) (Fig. 6); crossbred Jersey heifers. even with lO\'Jer weight, 
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had only slightly difficult calvings as compared to all the other breeds; 

conversely, crossbred Charolais and especially crossbred Sirmnental and South 

Devon heifers had more difficult calvings in spite of their heavy weight. 

Crossbred Limousin heifers whose calves exhibit intermediate size and 

weight have a rather favorable maternal ability for calving. The ability 

of the Jersey breed may result from a very favorable effect on the maternal 

component on birth wei~ht as well as from large pelvic opening; but the 

first analysis by Lastdr (1974) on the latter criterion, does not reveal 

any obvious superiority of this breed. 

In comparison with purebred Charolais and Maine-Anjou heifers, we 

demonstrated the particular ability of Limousin heifers for early calving 

without too many difficulties (Table 12) (Menissier, et al., l974,a). 

This ability seems to depend both on their relatively large pelvic opening 

and on the very favorable etfect on their naternal component on size of 

calves(resulting from direct as wel~ as froM uterine effects on birth 

weight). On the other hand, the unfavorable maternal ability for calving 

in Maine-Anjou heifers seems to be nore related to their effect on the 

weight of their progeny than to their pelvic opening. Conversely, the 

ability of Charo 1 ai s heife1·s \vh i ell i c, about as unfavorab 1 e as that of Maine-

Anjou heifers, stems chief'ly from the srna'ller pelvic opening; furthermore, 

as compared to the two other brPed Ct1arolais reifers seem to exhibit more 

delayed developmE"1t of tl.e;r pelvic opening (Fig. 7) . 

All our observations lfor example, Table 13) suggest that the maternal 

ability for calving in the Blond d'A uitaine breed is intermediate between 

that of the Limousin and the Charolais . Its pelvic opening is more favorable 

t 
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than that of the Charolais (Abdallah, et al ., 197l,a) but, as compared to 

Limousin, the larger size of the dams, and the higher calf birth weight as 

well as the greater gestation length represent unfavorable components of 

maternal calving ability. In both of these blond breeds (Limousin and 

Blond d 1 Aquitaine), we observed a better sacro-sciatic relaxation at 

delivery, but a poorer preparation of the vulva and of the udder than in 

the Charolais breed (Abdallah, et al., 197l,b); Menissier, et al., l974,a). 

This may cause mo1·e frequent resistance to the expulsion of the foetus at 

the level of vulva. 

The heritability of the maternal contribution of this criterion is 

relatively higher than that of the direct effect (Brinks, et al ., 1973; 

Couteadier, et al., 1971; Hansen, 1975). In the Charolais breed we have 

obtained from 15 to 20% (Table 14). These values are higher than those 
2 

generally estimated for direct effects (h = 0.05, approximately- Menissier, 

1974), but they are mostly obtained under conditions where the environmental 

variability is reduced (stations or experimental herds) and where the 

genetic variability is expressed to a maximum (calving of the heifers). 

This maternal ability is directly related to the size of the calf 

(r
9 

= +0.67 and rp ~ +0 . 59) and much less to the gestation length (rg = -0.07 

and r p = +0 .21). Although these t\'IO traits have a maternal component 

as heritable as that of calving ability, they are more subjected to direct 

effects than to maternal effects (Phi 1 i pson, 1975) and depend more on the 

genotype of the calf than on that of the mother. Furthermore, the genetic 

correlation of their direct and maternal effects is naught or negative 

(Table 15- Koch, 1972; Philipson, 1972) which might be the expression of 
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a competition between the mother and the foetus regarding their requirements 

in the case of animals with a high growth potential . The genetic antagonism 

is less evident in the case of calving ability (r = - 0.19; Philipson, 1975), g 

but let us recall with respect to this that a qreater number of traits 

are involved ( l~enissier, 1975). The morphological traits of the mother 

at calving (weight and pelvic opening) are the most heritabl e criteria 

(Table 14 and Couteadier, et al., 1971) . With respect to the weight at 

calving, there is no, or a slightly negative, phenotypic correlation with 

calving difficulties, v1hereas there is a very high positive genetic 

correlation (rg = +0.5 to +0.8). The relationships with growth and the 

conformation of the heifers at 18 months confirm this genetic opposition 

(Tab 1 e 15). 

As a matter of fact, this decrease of calving abi l i ty in large beef 

breeds, is the result of two phenomena: 

l. First, the increase in size of the rrothers (vJeight) is connected 

with an increase in birth weight of the calves. Proportionally, this 

increase would be greater than that of the size of the mothers (Monteiro, 

1969) or of their pelvic opening related with the larger size of the dams 

(Taylor, et al., 1975); consequently, there would be more calving difficulties 

in large-sized breeds. Increase in calf weight/mother weight ratio would 

signify a higher maturity of the calves at birth; there is an apparent 

discrepancy between this and the observations of F·itzhugh and Tay l or ( 1971). 

In addition, we do not know the respective share of the direct effect and 

maternal effect in the increase of weight at birth. 



- 18 -

2. Secondly, the improvement of muscle development has also 

played a role. We have noticed that muscle development causes more 

diffi culties at calving (r = +0.51 ), independent ly of the increase in the g 

weight of the calves (rg = +0.01). The effect of mu sc le development 

consists probably more in changing the morphology of the ca lves and 

especially in reducing the pelvic opening of the mothers relative to 

their size. This phenomenon has been described in connection with studies 

on the double muscle trait (Vissac, et al ., 1973; Menissier, 1974,a). This 

last tendency (reduction of pelvic opening) is illustrated by a comparison 

of the weight and pelvic opening of cattle with varying muscular development 

from dairy (Hol stein)and native (Gascon, Salers) to beef (Charolais) around 

one year old (Table 17). The pelvic opening decreases relatively as the 

live weight increases~ In beef breeds, calving difficulties might be a 

consequence of their size and/or of their muscle development (Menissier, 

et al., l974,b). It would be necessary to examine more thoroughly the 

influence of their present selection on this ability. 

IV. Genetic Improvement of Calving Ability: Application of the French 

System 

Genetic improvement of calving ability can be uncertain at two 

different levels 1) choice of breeds or strains and 2) selection within 

these populations according to the time their means need to be changed. 

A. Genetic Improvement of Calving Ability Through the Choice of 

Breeds or Strains 

As pointed out by Menissier (1975), the choice of the optimum 

combination of parental breeds allowing production of the heaviest veal or 
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yearl ing calves without exceeding the criti ca l threshold of calving 

difficulties can certainly be planned more objectively. 

The procedure developed by Menissier can be summed up as follows in 

Figure 8. Knowing for a given maternal breed the upper limit of permitted 

calving difficulties and the relationship between the frequency of calvi ng 

difficulties and birth weight of calves, we can determine the max imum 

average weight these females should produce without exceeding the tol erable 

risk of difficulties . From this average weight and on account of the 

maternal component for birth weight (genetic and environmental, such as 

age) of the female strain, we can then deduce the maximum breeding value 

(direct effect) of the sire strains which could be used. 

Thi s reasoning has been applied by Meni ssier (1974, 1975) to 

Charolais, Limousin and Maine-Anjou females from Bourges experimental data . 

In the case of the Charolais breed, even when the sires to be used are 

very carefully selected, early first calving at 2 years \o.Jill lead to at 

least 10% calvings by caesarian operation (Table 18); it is therefore 

necessary to practice crossing to very small sized paternal breeds to 

reduce this risk. In the case of Maine-Anjou heifers, although the passage 

of heavier calves is possible, the linits of choice are identical to those 

recorded in Charolais heifers on account of the strong effect of their 

maternal component on birth weight. Conversely, Limousin heifers, in which 

passage of ca l ves as heavy as those of ~aine-Anjou is possible, can be 

mated to sires of higher breeding value and particularly those of the same 

breed. For these beef heifers subjected to early cal ving, the choice of 

the paternal breed must be based on production of calves weighing 30-35 kg 
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to a maximum in order not to exceed the limit of 5% caesarian operations. 

For that purpose, a comparative study is now in progress on these purebred 

and crossbred heifers of beef breeds; we are comparing the use of three 

very different paterna 1 breeds, the genetic va 1 ues of which are distributed 

around our determinations (Jersey, Angus and very small sized Limousin, 

Table 19). Primary results confirm rather well our predictions. Taken 

as a whole, the results are rather concordant. At the present time, we 

are trying to make these same deterninations in both dairy and dual purpose 

breeds used in terminal crossing, on the basis of the analysis of their 

maternal component at calving (Menissier and Foulley, 1975). 

B. Genetic Improvement of Calving_ Ability th1·ough Selection 

In connection vith the genetic analysis of calving ability and taking 

into account the main breeding systens of beef breeds in France, we have 

to consider select-ion for cabing ability in the two followi ng situations: 

1) selection schemes in l.Jeef bt·eed" for termina ·l crossing and 2) selection 

schemes in beef breeds within purebreeding or in crossbreeding for producing 

breeding females. 

l. Selection for Calvi~ Ability~ Terminal Beef Breeds 

(I~dtect effect of selection on birth weight) 

The n1ain se.lt:ctioP criteria for growth applied in this 

selection schelrf..! <"UCh as r dcty vteight (field progeny test for 

veal production), or 400 day weight (performance test and a 

new set of proqeny tests in-station for baby beef ) are genetically 

very strongly correlated to birth weight (Foulley, 1976) so 
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that selection for growth practiced at present tends to increase 

birth weight and consequently the direct paternal component of 

ca l vi ng difficulties (Belie and Menissi?r, 1968; Foulley, et al., 

1975). 

These predictions are effectively very well confirmed by 

French fie l d data. Under the conditions of field progeny 

test i ng of A.I. bulls for veal production, the geneti c superiority 

in birth weight of se 1 ected bulls over contemporary tested 

bull s was estimated at 0.40; 0.54 and 0.61 kg in Limousin, 

Charolais and Blonde d'Aquitaine breeds (Foulley and Gaillard, 

1975 unpublished; Poivey, 1973). In fact, genetic increase 

of birth weight will be higher as a result of improvement i n 

the effic i ency of the different stages of the selection scheme 

of A.I. terminal beef bulls (Gaillard, et al., 1974). 

It thus becomes very important to be able to master the 

genetic change in birth weight. The setting up, since 1971, 

of a national sample of reference bulls in progeny- test programs 

of each beef breed (Blonde d'Aquitaine, Charolais and Li mousin) 

will be very useful to evaluate more objectively the genetic 

trends for birth weight. 

Different ways can be imagined in order to limit the 

deterioration of birth conditions and increase in birth weight in 

progeny of terminal sire breeds. We are now, in France, engaged 

in two directions: 
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a) using crossbred sires from breeds with complementary 

abili ties; in particular.combining a more adapted morphology 
/ 

(Blond d'Aquitaine), a limited birth weight (Limousin) \'lith 

a large growth potential (Charolais), constitutes the first 

approach. This selection program, started some years ago in the 

South-Western part of France, is now producing various types 

of crossbred ani rna l s, known under the genera 1 name of "COOPELSO-

93" and "INRA-95". 

b) designing a selection program in which we take into 

account the age of females by producing different sire lines 

to breed them; selection criteria, particularly for growth, might 

be very different for young versus mature cows. Such a scheme 

is now in progress in France for the Limousin breed with the 

selection of a sire line with limited birth weight ("minimum line") 

intended to be used in terminal crossing, particularly on heifers. 

In this situation, we have to propose adequate selection 

criteria for growth and calving ability. In the present French 

progeny-test with 60 recorded progeny per bull, a direct selection 

on the rate of dystocic calvings would not be as efficient as an 

indirect one based on birth weight, unless a higher number of 

progeny are scored for birth conditions (Faull ey, et a l, 1975). 

Different selection methods for gro\'Jth can be suggested: 

selection can be based on the absolute growth rate, or better 

yet on relative growth rates as proposed by Fitzhugh (1975) 

rather than on the weaning or yearling weights, since the genetic 

carrel ati on betv1een these criteria of growth rate and birth weight 

also indirectly include the weights (Fitzhugh and Taylor, 1971). 
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We can select also independentlyon birth and final weight 

in such a way as to restrict the genetic response of birth 

weight. But, with this goal, selection on a restricted index 

on birth weight \'Jill be more effective (+22 to 61% for total 

se l ection rates on 75 day weight varying between 5 and 50% 

according to Foulley and Menissier, 1975). This selection 

procedure appears also the ~ore interesting as the relation 

between the reduction of expected genetic change in birth 

weight and those in weaning or yearling weight is not linear 

(Fig. 9), ! Foul ley and tvienissier, 1975; Foul ley, 1976. 
I 

For instance by selecting on yearling weight minus 2.4 

times birth weight, vte can expect to reduce by half the genetic 

response of birth weight with a corresponding loss of only 

7. 5% in genetic improvement of yearling wei gilt versus 25% 1 oss 

when the absolute restr i ction of no change in birth weight is 

applied (Fig. 9). These results are in good agreement with those 

of Dickerson, et al ., (1975) independently established from 

somewhat different reasoning and parameters. Selecting on 

yearling weight minus 3.2 times birth weight to improve the 

a:onomi c efficiency of beef production from \veani ng to s 1 aughter 

on a constant age basis, they found reductions of genetic improvement 

in birth and yearly weight of 56 and 9% respectively in 

comparison to the selection situation where no negative value 

was put on birth weight. 
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2. Sel ection for Calving Ability .:i..Q_ Suckling Cow Herds 

(Selection schemes of beef breeds used in purebreeding 

or crossbreedi ng for producing breeding femal es .) 

In th is case, t he sel ection goal s are numerous and complex 

(Meni ss i er, 1975) and not limited to the direct effect . 

Up to the present time, this se l ection was mai nly in 

herds kept under rather extensive systems with nat ural mat in g. 

Mass selection of males and females on conformati on and growth 

criteri a (especi ally weaning weight) appeared to be suffi cient , 

as the extensive conditions favored natural selecti on with respect 

t o t he fit ness trait. The situation i n Eu rope (and even more 

so i n France) differs for two reasons: 

- pr imari ly, t he selection concerns in par t i cular muscl e development 

in animals from small family farms (well supervis ed herds ) and 

with more intensive systews (management and feed ing). Under 

these conditions the natural selection on breeding qual i t ies 

intervenes less and less. (For example, practice of caesari an 

sections in Charolais is o'le cause of i ncreasing frequency of 

calving di fficulty by gcr.etic change). 

- in addition, 20 to 60 of these herds acco rdi ng to cases , are 

subjected to artificir~ l insemination. It therefo re seems l ogical 

t o use th is technique, on the one hand, to optimize the choice 

of t he selected animals on the basis of the i r breedi ng qualities 

(selection on progeny) and, on the other, to accel erate the 

diffusion of genetic c~ange to all suckling herds. 
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For that purpose, integrated sel ection schemes using three 

French beef breeds for production of breeding females have been 

developed over the last few years (Vissac, 1970; Menissier, et 

al ., 1974; Vissac and Menissier, 1974; Meni ssier, 1975; Boyazoglu, 

1975 ) (Fig. 10, Table 20). 

a) Choice of the breeding animal s: 

-The first step is the progeny testing of breeding qualities 

of daughters of A.I. sires. This testing was done on a sample 

of 20 purebred daughters/sire, kept for two years at the station, 

from weaning till the second gestation. Not only their growth, 

but their fertility, calving ability and maternal mothering 

ability at first calving when 2 years ol d, were estimated. 

Al though it represents one of the selection objectives, this early 

first ca lving was retained in particular in order to reduce the 

duration of progeny testing and to permit a better expression 

of the genetic variability of the maternal abilities. This assumes 

a good repeatab ility of these abilities. 

- The second step consists of a combined choice on both 

pedigree and individual value of the young bulls, resulting from 

planned matings on the nucleus of elite cows (or 11Sire mothers 11
). 

The choice of sire mothers distributed in a great number of 

herds, is made from performance recorded on the farm. At the 

l evel of overall controlled population, the performance is 

generally expressed in the form of a 11 female index 11 (or estimation 

of the ~~~1ost Probab 1 e Producing Abi 1 i ty 11 
- Regis, 1974), thus 

leading to rather strong selection pressure. The young males 
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produced are subjected to performance testing before they are 

chosen for the subsequent steps. 

In this scheme, the efficiency of the choice of breeding 

ani mals depends on the quality of the estimations of their 

genotypic value at each stage . It might be improved by a better 

combination of the available information as well as by utilization 

of early selection criteria (e.g. chromoronal aberations, 

hormonal levels, pelvic opening of young bulls). 

b) Utilization of breeding animals: 

Lastly, the optimization of such selection schemes requires 

a rationalization of the utilization of breeding animals chosen 

at each step; with the aim of obtaining a rapid diffusion of 

genetic change to the overall population. In particular, the 

sires selected by this scheme, after progeny testing, should in 

priority be kept for planned matings (by A. I.) with the elite 

females, in order on the one hand to procreate the following 

generation with the best el ite mothers and, on the other, 

to produce young males with the other elite cows for the natural 

services in the recorded or unrecorded commercial herds. Before 

being used, these young ~ales should be performance tested. Such 

an integration of the selection schemes at the level of the 

population, is difficult at the present time because of the 

difficulty in the distribution of the costs (supported by the A.I.) 

and the returns (obtained by natural matings). 
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CONCLUSION: 

Calving difficulties, resulting fro m increased protential for muscle 

growth , are evidence of t he effectiveness of genetic improvement i n beef 

production under conditions whi ch have become more and more intensive and 

in which natural selection no longer plays its customary role. 

Despite the antagonism between ca l ving ease and muscular development, 

it is poss ible to make genetic progress, thanks not only to the existing 

geneti c diversity in cattle, but especia ll y to opportunities presented 

by the structure for genetic improvement developed in France of which 

important components are: the existance of very large A.I . centers for 

the production of semen; the extensive use of A. I. in beef breeds, the 

11 Law on Breeding Stock" which made possib l e many developments in French 

breeding schemes, etc., etc. Specifical ly thanks to A. I., we sho ul d be 

able to assure a very precise effectiveness in selecting bulls for 

the diverse systems of production practiced. 

Foreign countries, especially the U.S. are often unaware of the 

speci ali zed genetic material we have produced, and which could well be 

used to produce bulls for use in natural service. 



Table l. Calving difficulties and calf mortality, for first calving at t\'io years of age- Charolais 
breed. Unpublished data from the "Agonges" Progeny Tests Station; Charolais bulls used in 
A.I. to test maternal ability to their daughters. 

Calving Difficulties Age of Ca 1f 

At Birth Including 0-48 hout·s 48 hours-1 month 1-4 months 
S t"i 11 born ' s 

Cesarians & 
Embryotomies n=l67 14.4% n=l43 2.4% n=l39 6.6 % n=l28 3.6% 

(2.8) ( 7. 9) ( 4. 7) 

Calf Puller Used n=228 13.2% n=l 98 6 .6% n=l83 5. 3 ~-- n=l71 0.9% 
(7.6) (6.6) (4.2) 

Easy Pull n=297 3.0 /o n=288 1.7% n=283 4. 7% n=269 0.7% 
( 1. 7) (4 . 3) (0. 7) 

No Assistance n=l30 3.1% n=l26 0.8% n=l25 5.4% n=ll8 0.8% 
(0. 8) 95.6) (0.8) 

lst f i gure= % (calves dead/calves born) 

2nd figure = % (calves dead/calves present at the beginning of the period) 



Table 2. Effect of caesarian on calf's weaning weight and dam's milk production(l) 

Trait: 

(3) 
Daily milk 
production (kg/day) 

Weaning weight at 
7 months: (kg) 

(BONNET, 1973; INRA - unpublished data) 

Number of( 2 ) 
calvings: 

96 

96 

Age of calf at recording: 
(month) 

1m 3.5 m 6 m 

-2.38;'; 
( - 48%) 

""k 
-1.18 
(-23':0 

-1. 08 
(-26%) 

-l.O(NS) 

C- 0.6%) 

From calving to 
210 days 

lactation: 

-1.41 
(-32%) 

(-298 kg of 
milk for the 
whole lactation) 

( l) M · A . Ch 1 . L . . d H f d h . f d b d 1 . alne- nJou, aro als, lrnousln an ere or el ers, pure an cross re , ca Vlng 
at 2 years old (INRA- experiment at BOURGES). 

( 2 )20 caesarians and 76 other calvings (without caesarian). 

(3)0btained by weighing calf before and after suckling. 

(NS) = non significant. 

* = signif icant to 5%. 



TABLE g.: ctfect o.f calving difficulties on subsequent fertility of beef cows 

(~ji_~~!!E2!~i~-~E~~~ (7. of pregnant cows after a ls_t calving at 2 years old and A-t in pure during 60 to 70 days 
0 f b d. ) ree 1ng_ season 

Calving 1969 1971 1972 1973 Overall . 

conditiort4 I stA·I: All bruA I st AI All btu.! 15 t:AI All broacl I St AI All brv. NB I ~r A-I· All breeding 
o.t .l ';\t <>vS c\d: ··d s~.;ason St....dSOn St,;.ason SC.;SOn 

)n,..J.. (Jc:~,.~ .- · season 

l ' Easy ... __ .---. 76 98 59 91 68 91 46 88 238 62.6 (0) 91.2 (0) 

Very difficult - -- 47 ~ 84 66 94 56 78 35 82 146 49.3 (- 13.3) 79.5 (-11.7) 
Caesarian---- 33 56 38 73 36 43 32 55 94 ~5'·1 c -.e.;.~ 60.6 (-30.5) 

Not calving- ---- 61 89 65 86 41 53 57 69 152 56.6 74.3 

Number " 97 161 182 190 630 I 

Oestrus" Natural Natural Svnchronised Nat. + Synchr. Natural + Synchronised 
(Data from the stat1on de testage de 1a race charo a1se , unpubllshe IJ 

~~E~~Sb_~~~E-~E~~~~ (% of pregnant Maine-Anjou, Charolais, and Limousin heifers and cows, inse~inated during 
60 to 70 days, in pure and cross, on natural oestrus for more than 80%) 

IF-~==~~?c====~9=72===m~==~-=~~====~-

Cal,_ .. i~o .. 
2

nd 
1
st calving at 2 years 18 t calving at 3 years calving at 3 years I 

condition; Number ' % 

1973 Overall1 I 

Nl. l., 2~:::1 Nl. % Nl, __ % - . - -
Without hel 38 92 17 94 42 76 97 '85.6 (0) 
With help -- - 69 75 IS 80 46 78 130 ,76.9 ( - 8 . 7) 
Caesarian--- 31 61 7 29 14 43 52 '5 I. 9 (-33 . 7) . 
Number" 138 39 102 279 ' 

tpata from the crossbreeding experiment between French beef breeds,BCURGES-fi .N.R.A.~ 



I 
I 

TABLE 4 Increaging birth weight and rate of c3lving difficulties by ~ommercial crossing 

with larze beef sires. 

Native breed Dairy breed British beef breed 
Dam breed :. .. --- . 

- - -- - ·- --
Age of d2lll ·- - - -I 

-- - --- --- - - . -- -·- ~ ··~ ~ 

Pure 173 36.6 2033 35. I 40 39 . 0 40 42.0 231 29 . 5 217 

Birth -------------- ----- --------- ----- --------- ----- -------~ ----- ----~--- ----- ----- -----
weight: CTo''''lChaTol~i• 99 +5.1 752 +5.5 18 +3.8 20 +2.8 190 +5.7 174 

Ll.IIIOUSl.D - 581 +0.3 - - 69 +5 . 6 79 
(kg) 

SiiDillental - . - - 87 +5.5 78 

Pure - 2033 0 - - 231 8.5 217 
Calving ----------------- ---- --------- ----- --------- ---- --------- ----- -------- --- --------- -----
ability: CTO''''!Cha<ol~i• - - - 190 +18.6 174 -

(%) Ll.IDOUSlD - - - 69 +17.7 79 -
Simmental - . 87 +14 .8 78 

- - ... . . --.- - - -
(a) cros~s expressed by the deviation from the average for pure animal (dam breed~ 

(b) growth recording in farm for pure animals (1970) and for beef crosses in the same area 

(unpublished data). 

1959- 1971 
,; 

• 

32.2 

-------
+5.5 

1-4 . 4 

+6.7 

18 . 6 

-------
+16. 1 

+16.7 

+23.4 



Table Sa. Effect of early calving of heifers on calving difficulties. 

Charolais in pure breeding (MENISSIER, 1974 and unpublished data). 

- Number of . . . 

1st CALVING AT 
2 YEARS: 

- in station and 
experimentation 

- heifers bred by 
very small sires 
(A. I.) 

829 
_ .£al vings _________________ _ 
- % requiring ::: 

caesarian and 
embriotomy 

very difficult 
extraction 

20 .5% 

27 . 5% 

1st CALVING AT 
3 YEARS: 

- in farm 

- heifers bred by 
small s ires 
(A. I. + n. m.) 

2947 

8 • 5/o 

17. O'fo 

COWS 4 YEARS 
& OLDER: 

- in farm 

- cows bred by 
normal sires 
(A. I. + n.m.) 

14953 

1. 3% 

5.4% 



Table 5b. Effect of age at first calving and parity on calving difficulties. 

French beef breeds in crossbreeding 

/, caesarians 

% caesarians and 
very difficult 
calvings . 

Birth weight of 
calves . . 

Darn's weight after 
calving 

Pelvic opening 
after calving 

AGE AT 1st CALVING(A) 

(calving at 3 years vs. 
calving at 2 years) = 

- 6.2 + - 7.2% (n.s.) 

-15.7 + - 8.8% (n . s.) 

- 2.1 + 1.1 kg (n.s.) 

+ 4 z + 9 kg u~ ) 

+ 37 + 6 cm2 (*) 

(MENISSIER et al., 1974a). 

PARITY( B) 

cznd calving at 3 years vs. 
1st calving at 2 years) = 

-11 .5 + 11.0% (n.s.) 

-13.5 + 13.5% (n.s.) 

- 0.4 + 1.7 kg (n.s.) 

15 + 14 kg (n.s.) 

+ 19 + 7 cm2 (*) 

(A) Both groups of heifers were mated to small bulls. 

(B) The heifers were mated to bulls smaller than those for the (cow's 2nd calving) . 



Table 6. Frequency of abnormal positions of foetus at birth. 

Heifers and young beef cows in crossing (~mNISSIER et al., 1973) and in purebreeding (MENISSIER et al., 
1975 - unpublished data). 

1st 1 . ~n = 43) & TOTAL d ca VH'.g 
2n calving n = 109) (n = 301 

Type of abnomal position 
(%) 

at 1 1 cal vi s 

Normal (or unknown) 89";b 92;& 96.0% 

Posterior presentation % Wo &fo 1.7% 

Other abnormal presentation 2.1% 

Torsion of uterus 2% 2% 2% 0.2% 

IN PURE AND CROSSBREEDING IN PUREBREEDING 



TABLE ~ : Correlation ':'Oefficicnts bet .... ·e-::n the cal·..ring seort-- nnd its componen•t {frc-r.cr ciata) : 

of 

the 

f thl" 

a&.m 

widtht'" sl '.tct .. r<~ 

c.• thur]s .. . 

Reig!'lt~ at s-oouldcrs 

~ at t:~urls. ·1 
Body length •..... 

~~~,-~o ·=c:~;:c::; .. .'.~--~~~-~~C.~. 
'._ t,~~ a:, 1 p ... 0 • - o 1 ~ 1 • 

h ... t ··~- . . 

+0 . 44:~: 

+0 .17 

+0.:)6 

'It 

+0 . 44 

-o. '2 +O .Ila +0.65 

- .2E:~: +o,:o l-1.bft 
~ -~.·~~·---~ ·--. - --=--.... -3-J-+ 't 

-.., . "'5 - ,... ~€ +- ': • 11" 

-0. 16.:_v. 1 ~ 
Wo:: ig!:"" ?. :":.~ ::- cs.!.v'!:::g_ 

(ur ea~t ~ir.h)l 

_.r .. paratronl ou.ra~~O! .... ... -~r--= -[-
tor ce.lVHlg _ . ... 

~n~ensl~y... .. . . . . -
--- .....,~~·-:-~.z"------

+ ~221 - '· 
-~-- -~J--: -r.~~~j-~ -~[?~:~.~[ 

(a) Corrclat1Dn cccffici•nt ; 

+0.51._:0.12 

... 0 . 39::_0.14 

+0.';6:!_0 .11 

+ 61::_0. '2 

-,, '3'_::).15 ~ -J.15::_J.)7 l 

(" · 
1 0::_:.07 

l 
.. c .ot:+o.o7 

.. J. "3.:_u.Oi -O.Oi -O.fJJ 
-I; J . -6~ -.141+-0.3'.~0.07 J - I -

- - -42~-~2 

(b) Ps.rt i a l correlation .t fi~.ed tirt.h ;,•eight for the dimen3ion of the calf nne! r.t fixed dam weight for the 
dimension of the dam , 

(c) Correlation cof'ffici f'nt~ are calc•.1.latcd between br eeding types = pure and crosses ( 9 types) ; 
( :~: ) Significantly d ifferent from Qat the 5% probability level. 



Table 8. Calving ability of the French beef breeds (general value). 

% of Mature 
difficult Birth weight Ratio= 
calvings weight of sires mature weight 

Breed Number (a) (a) (kg)(a) (kg) (b) 

Heifer C,)lv Heifer Cov.J Heifer Cow No. Mnt. Birth Weight 
Wt 

Maine-Anjou 531 3284 64 49 46.9 50 . 6 37 1275 25 

Charola is 5216 38795 so 34 42.0 44.9 62 1225 27 

Blond d'Aquitaine 295 2351 30 20 41.7 45.5 15 1125 24 

Limousin 1012 6207 15 7 35 .5 38.2 18 1090 29 

(a) Data from the "National Growth Recording Scheme " (1970); - difficul t calving = calving 
with any help. 

(b) Data from the National Show of Paris = 1965 to 1970 (BOUGLER, 1972). 



TABLF. 9 : EFFECT OF PATffilAL DFffll 00 Cf'J..VI:~G DIFFIO.UIES AND ITS ffiHl'!B'fTS. 
(Crossbreeding Experiment vith french bee.f breeds .- INRA) - (MENISSIER et al., 1974 . a),. and unpublished data) . 

-- --- - -- -
N 
u PARITY and 

SIRE BREED: M 
YEARS of B 

(a) E 
CALVING: 

R 

%. \£RY DI FFI -J C.liJ..f GESTA-
QJLT UlVINGS:. . Tim! 
(vith caesa- :1 Blfffil 
rians en:! lari ~ .. £J(}ffl LENGIIT 
ge assistance] {days) s·core : 5+4 l ! 

RATIO of 
WEIGHTS a 

M·VCU 
(b) 

CALF MORPHOLOGY at constant birth 
weight : 

BODY WIDTH at (em) : 
LENGTHs 

SHOULDERS ' I THURI.S l (em) 

1ST CALVING AT ~:~INE-A\JaJ . . ... . ...... 37 ~ 58.3 %1 t ~.7] 284 12.8 62.0 19.4 : 20.3 

2 YEMS CHAJ{)lAIS .••. _. . . ... . 38 . 40.0% · 40.3 286 13,1 62.9 18.2 : 19.8 

< 17

7

2 > L!:I:iliiN .... .......... :-~-J--~~~-: __ ___ :-~~~]____ _ _2_~~ _ ~~~:~~---- ___ :~~~---- ---~~~=----~---~~~~---
1stcalvinsat 1-'JuliE-AliJOU 14 ~ 47.2~~ ~44.11 - 13.0 50.1 19.1 ~ 21.7 

3 years ~HAROLAIS . . 8 ~ 24.3 % i; 4o.oJ] - 14.0 "51.4 ,9.5 ~ 20.8 

{1973) !..:!.!-10USI! I 11 j 17.1% ~ 39.2 - 14.6 50.4 19.1 : 20.7 

·~=-----+---------t- --.. ----------~ ---------- ------ - ----------- ----------- -----------~----------
2ND li-LVING tT I! i'fl.HIE-#UaJ..... . ...... 37 ~ 27.4 %] ~ .. 44.2] 285 12.6 50.8 19-5 ~ 21.5 
3YEAf( 01A.f{)L4IS .. . ....•....•. 31 I . 33.0% . 44.6 287.5 12.4 49.4 18.4 : 20.6 

tl II 
(1973) LHTlBI~ . .. ~· -··· · ···· · 31 ·J 215% ! LQ,6 290.5 13.2 49-7 18.~ : 20.5 ' __ ., ____ .: _______ - ~:__________ --- ---.a. ---------- ---------- ---------- ~ ----------

CALVI~iG AT 

4 YEA.~ 
( 1974) 

1 i~ll.lNh~tiJClJ .... .. .. ... · 48 ~ 18 3 c- r L•S 2 
285 

- - - : -
CHA![)()I "IS . k • /~ u I • - - - : -

-· , .) r . . , : i\VU'\ .. • .. .. .. • . • .. .. . 46 r, 21 0 'I' . Lt5 1 287 5 
LUUSIN .. .. .. . . . .. .. 31 : 7.7 "!, ,! 4!!.3 290 - - - : -

1----- -+-------...-.._11_ ________ -"--------- ------ ~ ----------- ----------- ----------------------
CALVING AT f"AH~-AWj. . . . . . . .. .. 36 1 5 5 ':. !1 l.J6 1 I - - : -

GlfiDnA · I ~ . "- II ••• ' ~ • 5 YEP.RS 1tuw..; S ... .. . . ...... .... 36 11 1 "' 1 to7 8 ~ - - - : -
• I I I f . ~ t= -tl. '4,; 

(1975) Lir'DIJSHL. ....... . .... (J 37 I 15 1"' I. £14 3 c." - - - ~ -
II .. ;, II • 1./ . 

{a) 2 small sires for each breeds for 1
5

t c:1lvinc at 2 and 3 years of aee • 6 (2 sn::1ll • 4 noiTJa:i) siri!s for each brt!eds 
for 2nrl and subzcqucnt calvings . 

(b) ~..nweighted values. 



Table 10. Heritabilities and correlation between direct effects of 
calving difficulties and birth weight. (FOULLEY, et al. 1975a) 

(Data from progeny testing in the field; A.I. bulls for 
veal production t~gh crossbreeding). 

(1) BA = Blond d 1 Aquitaine bulls (94) - and 4,696 calves. 
(2) LI = Limousin bulls (374) -and 16,765 calves. 
(3) CH = Charolais bulls (256) - and 12,824 calves . 

Calving 
Difficulties 

Score 

'Jo dif. 

Calving 
difficulties: 

Score % difficulties 

( 1) 4. 3'Jo 
(2) 2, 2'Jo 
(3) 4 .4% 

+0.89 
+0.91 

2.l'Jo 
2.0% 
6.0% 

Birth Weight +0.91 

Birth 
Weight 

+0.17 
+0.11 
+0.32 

19.l'Jo 
8.6'Jo 

16.5'Jo 



Tab l e 11. Effects of dam breeds on calving ability of fema 1 es crossed with beef bulls. 

Sire Breed L i mous in Blonde d' Aquitai ne Charolais 

Variable 2 3 4 2 3 4 2 3 4 
Dam Breeds 

-baiti~~t-
(d4iry and dual-pU1pOUJ 
Frisonne 

!.38,9·6 fran~ 1,37 33,4 7,0 ' 40,92 Ui8 60,8 10,4 42,82 1,48 42,2 5,2 
Montbeliarde ' +1 ,63 -0,21 -18,2 -4,2 ,.': .. -0,27 -24,9 -4,0 +1,87 -0,20 -21,6 -1,4 
Pie-Rouee de l'Eit I - v3,26 +0,44 +28,5 +1,1 
Nonnande +0,97 - 0,03 -3,2 -1,4 +0,92 -0,08 - 3,5 -0,1 . +0,43 -0,14 -13,9 -o,2 
Brune des Al~ . +1 ,91 -o,Ol -1,8 -2,7 l +2,47 -0,10 -10,2 -1,7 l +2,49 -0,01 - 6,3 +2,4 i 

l 

I Rwtiqutl (local) 
l 

Abondance 1-o 62 - 0,27 -24,7 -4,2 

I 
-0,14 -O,U - 4,1 +1,0 

Tarentaise -1,38 - 0,34 - 29,6 -5,7 -3,62 -0,21 -27,0 +1,9 
Au brae -3,09 -0,29 -26,6 -6,1 -1,37 -0,45 - 38,4 -8,6 1 -3,33 - 0,31 -30,5 - 3,1 
Sal era :-0,22 -0,28 -24,6 -5,0 1-0,25 -0,28 -24,9 -5,2 1 -2.o• -0,19 - 20,0 -2,3 
Ga. co nne - 0 ,84 -0,21 - 11,4 -8,3 -0,68 -0,20 -17,9 -4,0 i -0,72 -0,48 -26,6 - 2,8 

A uiandt (been ~ -0,71 Limousine -o,l2 -7,2 -3,5 i - 0,67 +0,01 -0,9 +1,8 -0,23 -0,05 -10,5 +1,0 
Blonde d'Aquita.ine l -0,01 +0,01 +0,6 -1,8 ' +4,72 +0,00 +2,0 -1,8 
Charolail.e I +1,75 ....0,07 -6,7 -o,1 l +2,08 -0,05 -7,5 +2,2 +1,29 -0,12 -15,5 +1 ,6 

l 

l - Birth \\Ieight (kg) 
2 - Calving diffi culty (score l to 4 
3 - Frequency of difficult calvins (score 3 + 4) 
4 - Frequency of very diffi cult calvings (score 4) 

Data from on- the- farm progeny tests for veal producti on. 



TABLE -u, = EFFEa oF rV\1f-RW. Bfll) rn CPJ..VING DIFFIOl.TIES JIND ns ruro'HITS. 
( crossbreeding Expe::-iment with french beef breeds - INRA) {MENISSIER et &1., 1974. a), and Wlpublished data). 

PARITY and 

YEARS of 

CALVING• 

15T CALVHKi AT 

2 'r'EAR3 
( 1972) 

16 t CALVING at 

3 YEARS 

( 1973) 

2ND CALVItlG AT 

3 YEJIR) 
(1973) 

·u.LVING AT 

4 '('t-AR) 
( 1974) 

ICJILVWG AT 

5 YEARS 

~ 

T=-rr"""""T -:-a - -==-n;;-wsa=..• =J---% = --====-:'(- -;= - ;.: ~---~ - i'=~=-.::--=-:.......:=:.q.=-=~ 

% \-ffit' DIFFI~ W G~STA- rtWS PELVIC rff -N 
u 

DAM BftEED1 M 
B 

(a) E 
R -

- - -~- - --

36 ~ i·~WE-A'iJCU .............. _ 
rnAR)lAI S ................ - 35 I 

~ 
LI~UEIN ................ 43 I 
MAINE-ANJOU 12 n 

• CH.AROLAIS - 17 

~-LIMOUSIN - - . 10 

r'Ali'-E-PNJOO ........ .... • 
35 t. 

II 
01AROU\IS ............... 30 

~ LI~Dl.Sltl ................. 34 

• ·-
t·14ItlE-#!J()J. ........ -.... 39 

!I 
f, 

rnPPJIJI.IS ................ 37 
~ 
I· 

LUDLSIH ................ 49 ~· 
- k 

f'·i<\I NE-A"Ua.J ............. 31, ~ 
~Jlro~IS ........•.... 34 ~ 
LirDUSHl ............... 41 

!I 

-......--,. ----- --
" 

OJLT CALVHIGS BIRm _ T 10N \,£IGfT rHNG AFTER • 
(':'ith cs.esa-~ I£JQ{f. LnlG~H AFTER CALVL'Xjz 1 

RATIO of 
WEIGHTS: 

r1ans and ·' ' ~~!{" 
DAM/CALF t 

large assis- CPLV 111J 1 (cm2) 

t~c:-~)orej (kg) ,...,~e....,d~""y~s~) ~·J~~==·.P..~~......,...-~~~(b_) __ ... , 

56.2 %] 43.7-l 287 541 278 

(b) 

-
12.4 

57.3% 4~.7] 285 5l() 253 13-3 

21.2 %] 34 .0] 287 La? 253 14.5 
t - ----------- ----------- --- -- --- -:---------- ---------- ------------~ 

42.9 %J- 44 3~ - ~71 12-9 - i 
45.7% 41:4 t - 588 14S - I 
0 .0 %] 37.6 i' - 52!:1 14',? - t ____________ .. ___________ -------- -e-------- ---------- ------------

i:i i] 
7.5 %] 

47.9] 
43.5] 
39.91 .. 

288 sm 12.1 344 1 
I 

287 571 13.2 310 f 

288 514 12.9 300 i 
------------ ----------- -------------------- ----------- ----376-----, 
i~:i i ~;:~ ~~~· 5 ~;; :::: 358 ! 
ll, 2 % /iO. 9 287 570 I 4 • 0 333 ! 

-~~~~T-- --ii~~-j-------;7>--~~---- ---;:::----1----~---~ 
10•11 % 43.0 ~~,' 5S8 1~.2 359 , . 

(a) 
•• -- - ~· .!""...:;--.-:.:: --=~.:""- ==- .:;-~---- '- .. ~ ........ -...:. ..... :-. 'It:::::::=:::: .. ...;:;.. -_-...=,:::.:,;__.;,::..: -=--·-=t-=."" .. ·- ----·--~ -=..-::--·...!:::..-

b_red by 2 s~all sires of each breeds for 1
5 

calving at 2 and 3 year~ of aee ; brecl by 6 {2 sr.::.l l + l. nor!Jl11l) 
sires of eac:t breed:; for 2nd and aubsequent cal vings. 

(b) un~ei£hted v~l~~s. 



TABLE .1\J CJILVe'G t3ILITY oF 1-Em:r:s m PfffBIY lF'!TIG s;~rm1 FoR r. I. ~HF srr.ss oN rt:nnuTY .AND r-'JYfEP:"JIL 
ABiLITY (a) - (unpublished data). 

CfLVWG ABILITY : I CAlF r'lJRTALITY : 
STATION, BREED, and Number AGE CALVHt DIFFICUL- CftJ.F i jl£IGIT OF IW'S: J WITHI!l 

at GESTATIOV (KG) : I 48 hr 

calvingS:Icalving: :C of cae :C of lh£!00: LENGTH: at 18 I a!'t~r 1 or 

·TIES : EIIml or 
BIRrn YEAR : 

(days) saria.ns• large (KG) (days) months of,calVLng:' Births 
e.ssistan ager 1 

---~~- ce(---~~-----~~----~~--~~~~,~~~-~~~~i-~~~ 

~Lalli D'AlJ!II'.INE ~ j I ~.-, .. i~!~Ct) j' i -,~ 
(in Souti)-West "CASTEW !JUX") J _ 
• 1972-74-(6 Sires)... 64 763 18,8% ; 30.5% qQ,J j 292 ; 420 : 532 11 % 

• -i'H- '\5 (' S\.-e.s) .... "' ?-H -i0151. : -1~,it. 38,it Z9i 40lt ; 5o1 (,t. '*'f. 9, 3 Y. 
J--------~:---i-------- --------7-------- _________ _! ________ _: _________________ ---------;------- ----------

ur·rumf : <~tk~A~~ .. 
• 1972-74-(10 Sires)... 157 839 

1---------!----1---,-----
0J.l'IDLAISE : (in Center "" 

• A : 

• B : 

• c : 
' D : 

' E : 

• F : 

.l.;.: 

East : AGCNGE ) ,.; 

1967-£9 . .. ....... t,....... 10 

196&-70 · ( 9 Sires 'l 125 

1969-71. ( 10Sires).l 120 

1970-72·(10Sires)j 97 

1971-73 ( lOSires) 141 

1972-74 ·~-~~.,...:~l 115 

0 

1 '}3-15 (H;rt.~J 1 1ot -
----------------~------~-

2.2% : 7.1% 36.4 287 368 ~ 400(b) 13 ~ : 7 % 19.8% 
-------- ·-------- ------ -------~---------:-------- ---------·------- ----------

14 % ' 41 % I 3'8.9 285 477 : 554 I - : - 4.2 % 
21 % ~ 47 % 36,6 ! 282 l 419 ~ 502 ~ - ~ - 17,8% I 

36 % ; 55 % 40.6 286 l 432 : ;{14 21 % : 12 % 33.3 % 
18 % : l6 % 36.6 - 443 : 508 7 % : 1 % 8.2 % 
22 z;60 %H·37.8 28~ 445 ~508 12%; s% 17.o:r. 
11 % : 34 % 34.9 283 425 : 456 - : - 22.7% 

1~ 1. : 4-t -/. 3h1 : 2.84- : 418 .. ': 46l -11,1. -10:1. tt,,J'. 
.. --.J -- ""'l!wl,~~...,t,.:-~,..~:=...,....."'"""'""""=-t--.;._-~ 

(a) sam.ple of ab~ut 2~ daughters 'cit each. s1re. bought at 11e~•nng on fa.rm. 
heifers are 1nsem1nated fer 1 calV1ng at tvo years , ~th the same bull for all heifers of each etation. 

(b) aproximate estimation. 



Table 14. Heritability es timates of maternal calving ability i n Charolais breed. 

Progeny tes t i ng re sult s in s t ation, f o r ma t erna l a b i lities for A.I. bull s. 
( 1s t ca l v i ng a t 2 yea r s o ld- 55 si r es ). 

Number of Heifers Mean Values HER ITABILITIES 

' Per Average (confid. limit s for c.v. 
CHARACTERS : To t a l sir e + St a nd. de-'£ . ( /o) D = .05 ) 

CALVING DI FFICULTIES(a) 
I 
i 

Score (increa sing 753 13 . 6 2.53 + .03 39 18 • 2/o ( .6/42.3) -
1 to 4) point s 

% of difficult 753 13.6 48.1 + l. 7% 104 14.97 ( - .0/38 . 3) -
ca l vinR 

CALF(a) 

Birth \veight 753 13.6 37 .3 + - .2 kg 16 16 . r1o ( - .7/40.5) 

Ge s tation l em;th 753 13.6 283 .7 + - . 2 days 2 18.6% ( .9/42.8) 

DAt-1 

Calvi ng weight 405 8 . 8 I 494 + 2 kg 11 47.0% (1 5.2/88 .6 ) I -
I 

Calving preparation 719 13 . 0 78 . 7 + 1 . 5'/o 52 13 . r;. ( -3 . 9/37.6 ) 
( 'lo good score) 

-

(a) =as ma t e rna l cha r a cte r s. 

Meniss ier e t a l . , 1975. 



Table'\$ : GENETIC (R ) .AND PHENOIYPIC (Rp) CORRELP.TialS BET'lEEN t·\IUEP.'IAL CALVI~:G ABILIIY .AND GIDlTl1 OR CO~lFOR"V\Tla-J SCOI{ 
IN GtAFDLA!S B!fEil) : progeny testing results in 'station, for maternal abilities for A.I. Bulls (1st calving at 

2 years old- 753 heifers sired by 55 bulls). 

GRMTH .AND ffi'~FOR'ftATI ON SCORE (heifers at 18 months old) 
(r and r ) 

~/EIGHT at I A.D.G. (9 to Ml)(l£ Cb> 
1SKELETftL Cb> 

g p 
Bfill (b) TOTAL (b) CALVING 

18 months oldll8 months old development ~development qualities SCDRE 'w£1W 
HERITABILITIES• 33 % I 21 % 48 % 31 % 14 % 25 % 47 % 

C/liVING DIFFIO..UIES : : ~ 
' Score (increasing t ,(JJ ~ ,00 .~ ;- ,]2 : ,26 ,24 ,51 

1 
to 

4> -·---···--- · -~• - .01 ~ .18 - .01 ; .ffi : .07 .08 - .00 

~ It- !a~~~!~~~:~......... ,21 - ,Ql ~ ,14 - ,()'.I .51 - ,Ql ~ .30 ,
26 

~ 5/. _ ,lO ,64 ''J4 ,75 - ,()
3 = oo BIRTH l{f:IGhf~~f~~;-----~-~~l-------- -~01--------;--~;----T;---- ~23-------- ~33------

-22 .19 ,(J.) - .ffi : .03 ,()'.I .C6 .26 
L9 

fi:STATIO"l LfNGTI-1~-~- .15 : .29 -.ffi ~- ,(Q : .13 -.00 ,(J.) z: 

~ 
: : 

.04 : .01 .03 : .29 : .03 .04 - .00 i5 : : : 
CPLVING \\fiGHT ... __ . .75 : .47 1.33 :-,11 : .69 1.04 . 

.78 : .23 ,3) 
: .54 : .07 .48 . 

: : : 

(a) : as;~aternal trait. (b) linea~ combination of score for various characters. 

~.> ' co"'tla.~•·....s 'IAI\t" ......... t-u .... \ ea\~ .. J cW.aa1 ~rt. ' Ya ~ '\-C. '1 ""'"" f'p ~ + o.s-~; 
t...!> = •• ,, .. .. ._ f&,. -o. o~ .....t ..-rr ..-o.z.~; 

-MENISSIER et al., 1975-



rah Je i6 : GENETIC W.~IJI3ILITY OF DIPECT NlD ~l~TERI'·!Jil EFFECTS 00 THE PR8·.S8flEJG GR(JifTH Resu lts of literature (according 

CHARACTERS 

; : : 
B I RTH \.,£I GHT: 42 : 35 : - :c>o 4 SS3 Her eford : KOCH and CLARK, ( 1955). 

49 : 45 : 9 l .co (a) 

} 4060 Hereford 

: 
: : (b) ~KOCH I ( 19 7'2) . 56 : 44 : lO I .14 
: : : 

48 : 72 : - 1- ,56 TO - ,89 1962 Hereford :VESELY a'1d ROB:SON I ( 1971 )· 
: : : I 

2 : 22 : 4 to 15 - ,93 1064 Holstein :EVERETT and MAGEE ( 1965)· 

36 : 56 : 30 J~ 789 Hereford 
; ~BROV.'N 

. I - and GALVEZ,( 1969)· 
17 14 : 25 - 932 Angus . . . . ------------------------------------------ --------------

Gf{rrffil . 12 : 2 i : - - ,65 4553 Hereford 'KOCH and CLARK I: 1955). . 
: : : 

BIRTH To 32 : 20 : 28 !- .05 (a) 
} 4060 Hereford 

~.'tJlN I NG. : 26 : I .41 (b) :KOCH I ( 1972)· 12 i I I -: : 
25 : 18 : IS .00 725 Brahman 

~ l : 
40 

: 
46 .73 

466 Brahman x DEESE and KOGER 1 ( 196 7 ). 17 -. . Shorthorn . . -------------------------------------------- ----------I : : .32 } 
: ~>e:m~~ :.:t:IGf-it 32 44 40 - 717 Hereford :l!ILL ,( 1965)· 42 : 32 : 

51 - .46 : : 
~. 73 TO -}.07 :VESELY ROBlSOt\( 1967 17 : 37 ; - 1692 Hereford and 

28 : 23 : 34 I - .28 (a) } 26 18 Hereford : HOHENBOKEC\ and BRINKS, 
8 : 23 : 54 '- .79 (b) i ( 1971 

32 
: 

14 
: 

1 - ,07 (a) } 228 Charola is ;FOULLEY et 34 ~!ENISSIER . : 
14 

: 
64 ( 1974 - : : ! -1.14 (b) : 

: : 
----..;<'E'-'t.aa-~.c::::&.~--~~~.._ 

(a) without offspring - Dam relation (b) with offspring- Dam relation (c) estimation according h'1LJ.HAM (1973) . 



TABLE A9; 

Live weight and pelvic ope1ing of cattle accordiag 

to breeding t~pe~ He.~ ves.,lt~ . ( ... t'III1Hi£1t,t,f1t)· 

Breeding type 1 Age I 
l:.xperimen~ of (sire x dam) 

crossesa 

naLive 

crusses= / 

dairy 

X 

Performauc -

test 

cattle: 
' ~ 
!c harolais X Charolais .. . ____ -! 

~ I B lond d'Aq. x Blond d ' Aq. - - ---1 

Gascon _ __ . _ _ _ _I 13 months~ C 

B 

G 

jc 
~ :c 

13 months! N 

harolais X 

lond d'Aq. X Gascon __ - - - -
a s con X Gascon __ - ---11 

har olais x Charolais-- - _ i , 
harolais X Normand __ - - -- : 

ormand X Normand-- --- --
' 

ol stein x Normand -- -- --
olstein X Holstein __ ---

I harolais _ _ -- ---- ---
0' 

imousin ___ I - - - -- - ---
alers_ . ___ - - - - - --

stations 
l 
1 12 to 
I 1arolai s- -- - -- --

(purehu·J 
animals) 

I 

imousin 

alers -

harolai 

----------~: ______ ~J-

-- - - - - - -
-- - - - - -

llhypert. type __ - -
" beef type -- - _ -
----------------------· 
• beef type ___ -
" interm. type _ _ --

I Live Pelvic Ratio "I tlumber. f . h ,,,.;, .,.; .. ,,.."'. · wetg t: opening: 
(kg) (cm2) weight , 

I S 344 ISS 0.45 I 
I 

14 326 16 7 0 .51 I I 

16 349 166 0.47 ' I 
I IS 345 171 0. 49 

;:. I 
I t:D 

0 0 

I 
I I I ;:. 

26 324 161 0.49 "' r 
I .... ~ r-

I ~ ::>:: 
3 449 j 130 

I 
0. 29 I "' I 

:I 
M 

I 
& 444 . 143 0.32 C> ..... 

20 417 !50 I 0. 36 

I 
-

7 465 !, 173 0 . 37 i 
I 

3 443 188 0.42 
I 

I f 
' r::;:( 51 540 

! 
135 0 . 25 

>~:>0 

70 490 ISO 0.31 
C' H -...z 
~-trl 

35 440 l 168 0 . 38 

52 500 ! 160 0 . 32 c,., 
64 500 I 190 0 . 38 "'trl 

I 
C'Cl 

17 445 200 0.45 
e;; 

I 

I Co;:( 

12 466 152 I o. 326 
>~:>0 "' .... .;:;z 

28 525 173 0.330 
.:..., 

------ ------· -------1 ---------· ---------
I 35 ' 0.27 

o,., 
535 

I 
143 >~:)'"" 

C'Cl 
I e ...... 17 438 ' 177 0.40 ,en 

B" f type---- - -- • yo ung bull R selected for .ermina cro ss~ng in A.I. scheme::: 
( 1 )\lly p..,rtrophied 1ype = yaung hulls showing evide11ce of double nuscling 1 

Intermediate t:•pe young hu ll s selected by A I. cent.ers for use i n the pureb1 eeding ar ~a • 



Table 18. Aveiage upper limits of birth weight of progeny calves (P0 ) and breeding sires 
(~0 ) for an a priori level of calving difficulties. (MENISSIER, 1974). 

dAm hrPPcl" MAINE-ANJOU CHAROLAIS LIMOUSIN 
Upper limit of - ~ - ~ -
Birth weight Po p p 

(kg) (a) 0 0 0 0 

bO (b t% ~ I ~ 
!:. u; 29.0 9.0 25.5 7.5 30.5 ~ ·.-l l-1 ---:: :> Cil 4-1 

~ J ~ _, 'l) 4-1 
S"i 34.0 24.0 23.5 34.0 

. 
\J >-. ·.-l I~ 31.0 
u p . 

,_ 
v ~ C'l ~~ ~ .w bO 

10~~ '37.0 3:?.0 34.0 32.0 36.5 IJ) .IJ ~ g ..... " •rl p= 
7\T. :> '::7 t:::" 

r--4 
:,. .. , .. ;, •.. •I•• i? bO Cil ~ ...:..: 

"" IJ) u 1""' 36.5 ~ 31.0 33.0 ~ 20.0 38.0 ..... lc ·.-l l-1 
~ :> \J 4-1 I ..;3: ..... Q) 0 ~ Cil >-. 51~ 42.0 35.5 38.0 ~ 33.5 41.5 

CJ r--4 
C'i Q) ~ 

v > ... , .. : 
!=: .IJ C!) lO?o 44.5 ... 36.5 40.5 •\.': 40.5 44.0 . . . ... 
('j <ii .....l :.• ..... ..... .,. ... · . ..... 

(a) 'h fixed of caesarians. 
(b) Data corrected for age of dam effect; heterosis effect not considered. 

0: 
~: 

rill . . 

impossible situation. 

situation corresponding to the use of sires smaller than those of the maternal 
breed involved. 

situation corresponding to the use of small sires from the maternal breed . 

1\ p 
0 

30.5 

40.5 

47.5 

42.0 

52.5 

58.0 



Table 19. Comparison of three paternal breeds for 1st calving at 2 years of beef heifers. 

(Crossbreeding experiment with French beef breeds - 2nd generation - INRA, 
unpublished data). 

Sire Breed 
of calves: 

(a) 

Jer sey 

Angus 

L. . (b) lmOUSln 

Number of 
Calvings 

37 

38 

31 

to Ca l vings 
without any 
difficulty 

(sco re : 1+2) 

92/o 

66% 

55/o 

CALVING DIFFI CULTIES 

fo very dif­
ficult ex­
t raction: 
(score: 4) 

O% 

3/o 

19% 

to caeserians 
(score : 5) 

O% 

5% 

10/o 

TOTAL 
(score : 

4+5) 

Oto 

8% 

29/o 

(a) 3 bulls from each breeds, used for A.I . on Maine- Anjou . 
Charolais and Limousin pure and half bred heifers for the 1st calving at 2 years. 

(b) progeny tested bulls producing very small calves. 

(c) unweighted results of 3 years (1974-76) data. 

BIRTH 
WT . 

(kg) 

30.6 kg 

32.5 kg 

36.5 kg 



St 
Comparison of various paternal breeds for 1 calving at 2 years of two-way 

cross beef heifers. 

(Germ plasm evaluation program, USDA- Clay Center, NB)-(Anonyme, 1975). 

Sire Breeds of CALVING DIFFICULTIES 
Calves: Number I~ Cal vings Birth Early 

of without fo \vith weight calf 
calvings difficulty calf 'Jo Mortality 

(a) p1..:ller caesarians TOTAL (kg) (b) 

Angus and Hereford 128 71. 7~~ 23.2% 1. 8% 25.0% 31.3 4. Sto 

Devon 138 67 • 3/o 26. 6~/, 3. l lo 29. 7'Jo 31.8 1 • 8'/o 

Holstein 144 51. 2/o 39.4% 3.4%. 42.8% 33.5 9.2% 

Brahman 149 34. 1/~ 50.4% 6. 0/o 56.4% 40.0 15 . 3/o 

(a) results of 3 calf crops (1972-74). 

(b) within 24 hr. of birth. 



Table 20. Characteristics of progeny testing stations of A.I. beef sires on fertility 
and maternal abi l i ties of their daughters . 

20 daughters per sire purchased on farm at weaning and reared 
for 1st calving at 2 years. 

- all heifers mated by the same bull for each station. 

Manager of 
. program 

TYPE OF SELECTION· 

BREEDS · , Choice of bulls 
to be progeny 
tested: 

Year of opening; 
number of sires; 
number of testing 
groups (1974) 

Number of 
selected bulls 

CHAROLAIS 

LIMOUSIN 

BLOND D• 
AQUITAINE 

Localisation 
of station 

"Union nationale 
de Testage de la 
Race Charo la ise" 

- 03 AGONGES -

" Union Auvergne-
Limousin et 
Charentes" 

- 19 UZERCHE -

"Midatest" 

- 47 CASTELJALOUX 

- partially per- 1968 
formance tested, 
and progeny tested' 7 to 10 bulls 
for calf produc- · per year 
tion (direct . 
effect in pure 5 
breeding 

- progeny tested 1972 
for veal or baby . 
beef production in 10 bulls per 
cross and pure 2 years 
breeding . 

1 . 
- progeny tested 

. 1972 
for veal or baby . 
beef production 6 bulls per 
in crossbreeding year 

. 1 

· 4 to 5 bulls 
. per year 

· 4 bulls per 
. 2 years 

2 bulls per 
year 



FIGURE -. ... ''THfBHOI..D EfFEQ" OF !3HIDI WEIGIT 00 THE FREQUENCY OF DIFFIOJLT 

CALVINGS ACCORDING TO N3E MD BREED OF DAM:i, in purbreeding. 

4.)· Acco~c\\"'~ to A~ f. d ~n~: 
CALVING DIFF'ICUTIES 

(L9L_c_aesa_rinn~) 

15T CALVING AT 

2 'r'Ef.RS Cn "'Bl')) 

15T CALVING AT 

50 
r 3 Y'E'Pffi (n • 78) 

0 

I CALVINGS AT 4 YEMS 
•• M'ill avER P 

/ 

(n'" 324) 
1

1 

~--· .. ·· ,' 
~- I BIRTH WEIGHT ..... ~.. ---...t:>-- --~ J..tjwJ,;=~=~~~~-• ... - ,.,J!f- - " ..q » I I (kg) 

(OJMJLAI SE) 

2S 30 35 40 45 50 55 60 
\.1) Acc.o-.t. b\Wk_ 1o MHQ_ct/:_J.~.J .. · 

CALVING D!FFICUL'l'!EG 

(% of very difficult 
cal-vings) --- --

0 st .. 
2 ;<roo"/.) 1 cal nng at 5 mont he 

(n = 65) 
<BLQ'.J!I D' ta.JITAINE) 

50 

J 
,st calving at 27.1/2 months (n • 137) 

0 

25 



frequency of 

% of c ae:::a.r H~.ns 

;;--:, 
calving a-c " 

(n =129 ) 

200 250 

1\vf.SM•\c\ - I!..L _fJ 1 . 
~~ Of pe v1c opening on the 

difficult calvings according to age of dams -
(Charola1s breed.) 

st 
1 

. 
1 ca Vlng 

ut 3 ye<=:.!:'s. 

(r. = 78) calvings at 4 years 

and over· 
(r:= 324) 

4oo 

pelvic openin~ 

.. 



FIGUR!:J : Flf.QlENCV (f DIFFICUJ CPLVINffi ( c&l! pull.er and caesarian) ACffitiDING TO 

~250 

.250 
m289 

BIRTH ~£IGIT OF CALF NID Ff:LVIC LA:NING Cf M·l. 
(Experimental res ult s of crossbreeding experi ment. concerning 262 calTings 
from 2 and 3 year s old covs from Charolais,Limouain and Maine-Anjou breeds­
MENISSIER, 1974). 

j I 

·': 

'"'·;~·5· ... 35 £() l6 

\w.,.--- BIRDi \£Hill Cf CPlF 
~~ 

(kg) 



FIGURE t..= f£LATI(rlSHIPS BETWEEN CALVING DIFFIOJLTIES mn mronrrs Cf CALVING 
A3I LITY. 
(The values of heterosis, heritability and correlations r e ferred to are 

t i" ose fowHl in •various french experiments). 

I . · .. sr~·,s-(INm .~ ·. 
I ----· ......,;_·~··,....·..:..-..-· ;..;..· . ;...~· 
I £::.- · 

1/2direct eff ect 1 2 direct e f fect 
(ma~emal ) ( paternal 

' ' . 

(h = 0.20) <%.= 0.20} r -Size a. ... ;d- ~uscle- ''!;.";/ 
L deve lopment , . .. 1.(/ .. ·.··_.::·1 

---'(,' . - '<,C' 
( r 1 = + 0 . ~?.l ( r1' = + 0. 15 ) ft 

,.. ~~ •,rr 2 ~ ,.,... I t 

(h ~ 0 . 50) maternal effect (HETEROSIS } 
· 1 (uterin effect ~ (+!5 %) 

------(-?Heterosi~ = + 6%) '<~,~ r 
f-'1ATERNAL PELVI C (Heterosi~, .. +

6
%) l! 

PREPARATI ON OPENING , . '~~: 
AT PARTURIT ION OF DA~ : 

• • • " I . • • • 

· .. ·. ULYING > DI.~ICULTY ·. :· :~ . ·~ 

~ ----MATERNAL Wf'ct>IENT-·._·_._· -·-· .... · ·_,·.·:~~A~~~ ~ENT---:"•' k .... ,..,.... ? 'i 
I (h"' = o.-if- in station) I (h = 0.05 - in f ield) 

~ Direct effe ct = Effect of the genes t:r>ansmitted to the caZ[ by its p arents . 

11 Maternal (Indirect effect) :;: Effect of dam genotype on 1'ts p:r>ogerzy. 

.. 



" 

FIGURE 5 CXJPAqlSQ'l OF CALVH¥3 DlFflQJLTIEs FOR VARIQIS PATrnW. Brffffi 
(paternal components): ( "Ge:nn Plnsrr. Evaluation Program, U.S . 

~eat Animal research Center, Clay-Cen~er, NEBRASKA). 

% of assisted calving 

80 

70 

60 

50 

40 

30 

20 

10 

0 

(O:l HEIFERS AT 2 
YEP.rc) 

f (JJ HEl ~ AT 2 YEARS rlD ] 
~ - ·- - - - ~- - --- J 

(a) 

0 LIMOUSIN 
/ 

OO CHAROI..AIS 
'0 Sl~TAL 

/ 

SOUTH DEVO!'i 

20 
KEREFORD 

I i! and r . 

ANGUS 
_ - l rn Mnff ~ <a> j 

/ 0 SIMMENTAL 10 
/ SOUTH "EVO!'I 0 LIMOUSIN 

0 JERSEY 0 0 CHAROLAIS 

l 1 O RSEY ~ HEREFORD 
! 0 -Y JE llll.<' _.ANQllS 
"'-J•.Nt c 1 r • • , _, "' 1 

25 30 35 40 
(after LAS'I"':R et e.l. 1971) 

BIRTH lf:IGTH 
I 

4~ (leg) 

% of assisted r.nlvins 

30 ; ~ ~~TUI{ aJ.>JS (a) -----
FJI:IllE ANJOU 0 

20 

CdlANI!IA 0 

10 UE!U:FORD <l 0 GELBVIEH 
and AN "US 0 0 BROw11 S\o!'ISS 

RF POLl. 0 

0 ....._......,.....,.-.__,..._..,.......-1""""":""""_....-.-.,....,.._...-.,..., Bl Rrn \oEIGTH 
25 30 3~ 40 45 (kg) 

(preliminary results - A!IQr,Y!-!E., 1975) 

(a l : Angus or He r·e ford Dams . 



FIGURE 6 aJPfMISal Cf rATEfH/'L mroErrs or CALVIi,'G AZILilY FOR VAaiCt'S Bl\till) : Crossbred heifers (a) vi tb 

fir6t cal•-ing at 2 years {·\ccording to results of" "Germ Plasm Evoluation Program " - U.S . ~!eat Animal Research 

Center, Clay Center - NEBRASKA) - (ANONYME, 1975). 

CfJ..F BUill! ~tt:IGTH <c> 
35 

34 

33 

32 

31 

30 

(kg) 

Jm5FY QJU 
0 (20.3%) 

300 310 

(b) 

urnsm o 1.2% 
(35.0 %) 

.aNGUS NID I£UOOD 0 
~ 

(40.0 %) 

320 330 

(a) Angus or Hereford Darn Breed 

340 

Git\ROLAIS 
SHM:NTftL 0 0 u.z 

8.JL% (43.9%) 
(~.1%) 

350 

~.£IGfT CF HEIFERS AT 

sso nws 

360 (kg) 

(b) Adj~~ted results of 3 c~f crops (1972-74) : sire breed, 1st figure=% of calving requirinr caesarian, 
2nd figure = % of calving with diffic~•Y· 

(c):all calves are >;ired by Brahman, Devon or iiolstein . 
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400 

300 

.. 

FIGURE 7 ¥fiGHT MID PEL''IC fJPB'W!G, PCCflRI'ING TO ff:f: 

WC:IGHT {a) 

(kg) 

1 

FEJ1US Ffn~ 1HREE FPE"·l!1·l PfEF Br£rn). 
(Crossebrecding Experiment with french beef breeds- INRA) (unpublished data). 

+-+ CHAROLAIS • e-- ..o J.A.AINE-ANJOU ~··-,X• LIMOUSIN, 

(a) 

( st . ) 
kl CalY1ng ........ ._.......--,:,-..,....,. -.~.----=-r~- ---·-,-. 

2 3 4 5 1 2 3 4 
{years) 

(a) after calving1from two year old heifers. 

~ 
5 

(years) 



FiouRE a , RNDING n PAJEIWll nm IN cma m rnTAIN A ElXFD PATE a= CALVING 
DIFFIOlTIES : 

Frequency distriuution 
ot calving dit't'icu.ltieo • 

A - FINDING ]f f£LATIOOSHIP betveen birth weight and re.te or cal-ring ditticul.tiee 

(probability of' a difficult calving for a t'ix.ed individual birth weight) . 

F'requeney distribution 
of calving dit'ticu.ltiea 

lffiR UMIT a 

Cf RISK (l.) 

B~L 
i . . 

Avera.ge veight or ealvea 
(tor a normal distribution 
vi th standard deviation • 
'5,kg) 

B - FINDING TI£ LPF£R LIMIT Cf BIRTH W4IGIT il(_ to remain under the acceptable level or 

calving dit'ticu.lties (L) (probabil~ty ot e. calving ditrieulty tor a t'ixed average 

birth weight) 

l 



FIGURE ~ : Some results abOOt selection indices with restriction on birth weight 
applied to bulls of terminal crossing. 

;= 100 
.~ 98 
rJ 
::; 

-c c; 92.s 
E ~s1.s 
() >. 
> 0 
o'O 
Q.)!? 84 

.!§ 0 82 
o,..... 
'=.C( 

: 

~~ , 
. 

./,' . . 
. 

~-;: 75 
(I) 0 

~~ 72 

W" 'l/ B 

. ~ 0 
0~ 

~~ 

50 

. 

~ ., . 

, 

. 

. 

I 
0 23 50 76 100 

Note : refer relative genetic Improvement on birth weiQht 
· The curve~fo two situations of selection : 

(A) selection for 400 day-weight after progeny-test in station with ZO progeny 
per bull; 

(B) selection for 75 day-weight after field progeny-test with 60 progeny per 
bull (FOULLEY and MENISSIER, 1975). 

·The absolute expe~ted responses (value 100) are for one generation of selection of 
bulls with a standardized selection differential of one : 

. 0.67 and 1. 32kg for ~irth weight in (A) and (B) respectively ; 

.15.84 and 5.14kg for 400 day-weight (A) and 75 day-weight (B) respectively . 
... -The coefficients (K) to apply to birth weight (BW) relatively to final weight 

(FW;400 or 75 day-weight) in selection indices (I:FW+K.BW) are in these two situations 
.(A): -5 .40 ; -3.95 ; -2.43 ; -0.83 and 0.88 for relative genetic improvement 

on birth weight of 0 ; 23 ; 50 ; 76 and lOOp.lOO respectively ; 
.(B): -1.75 ; ·1.37 ; -0.92 ; -0.36 and 0.35 respectively in the same conditions. 

·Parameters used in (A) 

.h2 • o.ro and 0.40 for heritability of birth and 400 day-weight respectively; 

.rg • 0.45 and rp• 0.09 for genetic and phenotypic coefficient of correlationi 

.trp • 5 and 30kg for phenotypic standard deviation of birth and 400 day-weight 
respectively. 



.!12!!!! iD 
INTEGRATED, SELECTION SCHEME FOR BEjiF BREEDS IN BEEF RBERDS (u example) 

@or RECORD&W 

(n . a . ) 

?J!% 

,; 

(400 ! calves) 

ID- l'H:LD RECORDP.D PERFORMANCE tl 

- Weaning weight (with constraint on the birth I! 
weight), tl 

- Conformati on score. lj 
(200 (J• cal vcs) II 

r:;'l .I L?J - PERFORMA.'I CP. TEST IN STATION ... •. !t 
" I I 
1 Growth, conformation score, lij 

~ Food efficiency, . 
f Pelvic opening related to size: 
! Caryotypc, ' 

( for A. I.) 1 Reproduction ability . , 

(fo~c~~~> ~~YS ................................. _ .. ) 
(\L ~;~·~(Ance~try + individual 

~ 
I 

.._,_.,.___, comlnne d value) 

"'-------••• (90 bulu)..J t ( 10 bulls) m- ?ROC:ENY TEST (by A. I.> ........... ~ .- .. ~ .. 1 
~in l'i c• l ds : ·~l:l.!.!:_• 
1 - · : -,~;~i:·l: ;.,,.ight (direct e ffect) : (l u

1 

> jll 

-hered ita ry defect, : ~ 
r: i!!.H!lli.<:_n. ( 18

t: calving at 2 years) e~IN~ 
- growth and type, - i ( 3 (/' ) 
- fertility, ; 

, - mat e rnal calvi ng ab ility , , •.llJSCARDED. 
! - mothering abi l ity . : (5 (/) '····· .......... ········~···· · ··· ··-···· (or eros-

. aing) - · 
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WHAT PERFORMANCE RECORDS CAN DO FOR THE COWMAN 
Jim Glen~, Iowa Beef Improvement Associat ion 

Don't forget where you come from! Don't forget who you're 
going through the exercise for! I'll forever remember 
Clarence Burch at the first BIF organizational meeting 
when he stood up and said "Look at me, I'm t he guy you're 
trying to save!" 

I say look at me! I'm the commercial cow man you're all 
trying to save. And no t doing a very damn good job I might 
add! I've earned t he right to tell you what's what. I've 
paid my money and I've played the game. 

Keep your program geared to the commercial man. If you 
can't produce a yearling bull for $500 at today•s cost -
you may want to consider another business. With the price 
of breeding animals establ ished at or below production costs, 
we obviously have too many people in the business. 

After listening to all these doctors I thought you were 
ready for the common touch. I felt we should have someone 
here representing the commercia1 end of business. Really 
the men who pay your bills! It seems to me that beef cattle 
genetic engineers too many times take their cl ientel for 
grant ed. I plan to tell you a lj. ttle about performance 
testing beef cattle-especially as it has evolved in Iowa. 
Basically it comes back to the old adage: you don 't get 
something for nothing. 

I n our case, successful performance testing started with 
promotion. When you talk about beef cattle performance 
testing and mention Iowa - the next word is de Baca . Bob 
de Baca with help from pioneering breeders and extension 
perso~~el promoted the concept, did the work and we are 
now measuring -'che results. de Baca buil t what is probably 
:he strongest commercial bull market in America. I mean 
commercial cattle producers who believe in the program and 
are willing to pay for a top product . Bob did the jo·b through 
e ~~ ension meetings and promotion, personal visits to breeders 
an1: buyers and getting other ex tension people and breeders 
to carry the word. I happe~ to be one of these people who 
saw the light and became a believer. Bob started t he IBIA 
Newsletter and built it into one of the most effec tive pro­
motio~al devices in performance testing circles • 

Let me talk about performance records and what they can do 
for you. I'll show you some examples of people who have 
advanced the performance in their beef herds and in their 
bank accounts. 
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First we have a typical Hereford operation in 
Montana. Analyzing the records we see that most 
of the progress has come in prices, second in wean­
ing weights and little change in tes t gains. 
Next let's look at a typical Angus operation in 
South Dakota. The trends parallel those in the 
Hereford herd. 
Now let's look at performance over the years at 
test stations in Montana and Iowa. 

It soon becomes apparent that measuring genetic 
trend over years is a ver y difficult procedure. 
In visiting with Garrold Parks, I was informed 
of a procedure that Pioneer is using to evaluate 
genetic improvement for yearling weights. Sons 
are compared with sires on a within year basis. 
I have an example showing t wo of the breeds Pioneer 
is working with. You'll notice that this procedure 
is not perfect but it does give some credibility 
to the rolling generations concept. tff.hereas look­
ing at raw data across years usually proves futile 
in trying to draw conclusions concerni n g genetic 
progress. 

We've seen two herds that have progressed genetically 
and advanced their prices through the auction me thod. 
I would like to show a couple of different types 
of pricing methods used by two herds in Iowa . First 
the Pioneer herd - where every bull is individuall y 
priced - based primarily on his yearling weight 
rat io. Bulls are sold by advance orders based on 
end point ratios. The second example is Nichols 
Farms - bulls are grouped at weaning time according 
to weaning weight and projected yearling weights . 
Bulls are sold individually when the first gain data 
i s ava1.lable. 

Here's what you can do with performance records . 

1. You can build a beautiful cow h8rd. 
a. They won't all look al1.ke; there 'll be big ones, 

tall ones and short ones, thin ones and fat ones. 
In a commerc1.al herd they'll be all colors of 
the rainbow. 

b. Keeping in mind that economic considerations 
overshado~! all the careful planning of breeding 
programs. (How many herds do you know that 
have been w1.ped out by cash flow problems?) 
With this in mind you can build a sound economi c 
unit which will be the most competitive possible 
within the boundaries imposed by biological and 
national economic conditions. 

2 . For the purebred breeder - performance records 
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when combined with a suave nature, a bearing of 
cowboy aristocracy and a whole bunch of bullshit 
can make your cattle bring tears of happiness to 
the eyes of your banker. (Bucket of cow pies is 
the essential ingredient for success in the cattle 
business -breeding division.) 

3· Let me show you how the sire effects the performance 
of the cow herd when you're really rolling generations. 
I got this chart out of a sheep book, but I suppose 
it works the same way for cattle. New performance 
is really added every generation so the procedure 
really starts all over with each new set of bulls. 

4• Performance records will make you a better manager. 
They provide an additional tool to spot management 
mistakes. 

Let's also consider what performance records will not do for 
you. 

1. They will not make your cattle better! You must 
do that through selection based on the records 
available. 

2. They will not guarantee better records every year. 
You may improve genotype but not phenotype. Negative 
environmental influences can hold measurable progress 
back - just as positive en1rironmental influences 
can make progress seem to be faster than it really 
is. 

3· Breeders should be careful not to oversell performance 
(especially environmental differences) and having 
buyers expecting more from their cattle than they 
can ever possibly realize. We in Iowa are just as 
guilty of this as anyone. 

4· Corr~ercial cow men are being conned into thinking 
they can get all the performance they want by straight 
breeding cattle. I am observing a straightbred. 
revolution in cow country. I hope breeders are not 
under-cut-cing the economic necessity of heterosis 
to the cattle indus~ry. 

Don't forget who you're trying to save! 
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BEEF COW E:B,FICIENCY 
E. R. Hauser 

University of Wisconsin 

Efficiency is the ratio of input to output or vice versa • 
Animal scientists have most comrnonly used the ratio feed ga1n 
as it can be expressed as the amount of nutrients required 
per unit or hundred units of product. For example, one 
steer may require 800 units of feed per one hundred units 
of gain, while another may require 900. The former is 
the most efficient. The problem with this ratio is its 
negative association with rate of gain and some other 
desirable traits. The inverse ratio 'aid can also be used 
and lS preferred by some because a hi ne f1gure lS deslr­
able and this ratio is often positive y associated with 
other desirable traits. In the example used earlier, the 
latter ratio would be expressed as the production 12.5 
units of product per 100 units of feed and the steer re­
quiring 900 units of feed per 100 units of product would 
produce 11.1 units of product per 100 units of feed. The 
merits of these ratios and other measures of efficiency 
have been discussed in various publications. 

There are an infj_ni te number of expressions of cow efficiency. 
What should be the product considered -- weaned calf or 
calves, slaughter steers, carcass beef, wholesale cuts, 
trirmr..ed retail cuts, total edible nutrients or total pro-
duct value? Should the cow as a salable product be in­
cluded? What inputs should be included -- the feed intake 
of the cow from the time of her birth to the time of wean-
ing one or more calves plus the feed consumed by one or 
more progeny from birth to weaning or slaughter? Various 
economic weightings could be applied to both input and 
output items. 

In order to decide which traits to include in a selection 
program, information as to the following is needed: 

(1) 

(2) 

( 3) 

( 4) 

Is the trait measureable in the population of 
animals to be considered for selection? 
The variability of the trait and the proportion 
of the variation that is heritable • 
The genetic and phenotypic correlations between 
this trait and others. 
The value of the trait relative to others • 

Individual animal feed intake is seldom measured under 
farm and ranch conditions; as a result, feed efficiency 
is not a measured trait. r·.~easures of the trait have not 
often been made at experiment stations. Data on dry lot 
feeding of the cow-calf unit for long periods of time are 
not generally available. 
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Ohio, Oklahoma, Purdue, South Dakota, Texas A & ~, Wis­
consin, and a few other stations have measured feed intake 
and product production on relatively few cattle and for 
varying lengths of the cow's life time. 

Because of the paucity of the data, heritability estimates 
are not available and the possibility of getting genetic 
correlations that are meaningful is extremely remote. 

"Cow efficiency" is a valuable trait as it is a major 
component in the index for net merit. The value of efficiency 
relative to other traits can be determined but the relative 
value of traits is not static. In the recent past, econmic 
values concerned with the cow-calf enterprise have fluctuated 
widely, but more on that later. 

The conclusion reached in regard to selection for cow 
efficiency mustoe that since it is not measured on indivi­
dual females, selection for it directly is not possible. 
Since genetic correlations are not known, the traits asso­
ciated with cow efficiency cannot be accurately incorporated 
into a selection index. 

Repeatability estimates could be used instead of heritability 
estimates in establishing a selection index, but again, 
there is the problem of not having the measurement and not 
knowing the repeatability of the trait. 

There is some rationality in selecting for traits that are 
phenotypically correlated with cow efficiency. One must 
be willing to assume that the sign and size of the pheno­
typic correlation is indicative of the sign and size of t he 
genetic correlation. That may be a dangerous assumption. 

Cow size, because of its relationship to rate of gain and 
the maintenance requirement, immediately comes to mind as 
a characteristic that must be related to efficiency. Milk 
production is another that could influence the weaning 
weight of tbe calf and therefore t he denominator of the 
ratio (feed). 

~-

Considering the measures of size, it is most often measured 
by weight but it can also be measured in terms of height 
and lengt h. Weight to the .60 to ·75 power ( W·bO, w-75) 
is considered to be an expression of metabolic size. The 
maintenance requirement of the animal is related to metabolic 
size. Body weight is partially composed of fat which is not 
considered as me t abolic tissue, but rat her as a storage of 
energy. 
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Height at the withers of hooks seem to be fairly good 
measures of skeletal size and fat does not influence these 
measurements as much as it does weight. 

Whichever measu~ements are chosen, the time of measure­
ment will influence the degree of the relationship between 
the measure of cow size and efficiency. 

Measures of efficiency can be related to cow size within 
breeds in determining whether large or small cows should 
be selected or the comparisons could be made between large 
and small breeds to determine the adaptability of the 
various breeds in differing environments. 

There are some indications that optimal size may be in­
fluenced by climatic conditions and intensity of production 
so that answers obtained in one situation or part of the 
country may not be applicable in another. Large cows may 
have a thermodynamic advantage in a cold climate, whereas 
the opposite may be true in a warm climate. Large cows 
have less surface area per unit of weight and surface area 
is directly proportional to maintenance re~uirements . 

In our experiments at the University of Vi'isconsin, we have 
used the feed consumption of the cow and calf from birth 
up to the weaning of 1, 2 and J calves. The weights of the 
calf or cabre s , plus the weie;ht of the cow, multiplied 
by 4/7 (an economic weighting) were include in the numerator. 

The data obtained from these individually ad lib fed Here­
ford and Holstein cows and their calves would warrant the 
following conclusions: 

Reproductive performance influences efficiency more than 
any other factor associated with production. Within a 
breed, fast growing (larger) animals generally reach puberty 
at younger ages. Between breeds, the opposite may be true, 
although not always as the Holstein is an exception. In 
our data, HoJ.steins reach sexual maturity at about a year 
of age as compared to 15 months of age for the Hereford. 
8arly sexual ~aturity could be exploited to increase effi­
ciency since the feed consumption up to calving must be 
amortized over the c~lves produced. 

When r eproductive performance was excluded, there was little 
associat ion between cow weight and efficiency. Heavier 
cows tended to wean larger calves than lighter weight cows, 
but they also consumed more feed. Fat cows were less effi­
cient than thin cows. Cows that were taller at the withers 
were more efficient than shorter cows, although that associa­
tion was not; statistically significant. 
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Effic i ency of gain of the heifer from weaning to 15 months 
of age poEitjvely related to her later officiency as a cow 
in calf production. Be reminded, however, that this was 
a phenotypic correlation as were all of the other s . 

If selection is to be practiced for efficiency in the cow­
ca l f s ystem of production, the most effective, easil y obtain­
able measure would be calf weight at weaning . It is estimated 
that 85 to 90% of di fferences in efficiency within a her d 
can be accounted for by the uncorrected weaning we i gh t of 
the calf. The comnercial producers profit is determined 
by the pounds of calf sold per cow. Differences between 
cows may be due to the calving date, the dam ' s mi lk pr o­
ducti on, and the calves' growth rate. Selecting the cows 
tha t have heavier calves will increase profit and cause 
some genetic improvement no matter what the cause of increased 
weaning weight. 

The r atio of calf or cal~res weaning weight or cow we i ght 
to the ·75 power (C'N•75) have been suggested as r a tios t o 
b e used in selecting 7gr efficiency. The assumption is 
that cow weight or w· is related to her maintenance re­
q_uirement. 

We i ght to the ·75 power as compared to weight itself woul d 
f avor heavier cows if the ratio is expressed as calf weight/ 
cow weight. If selection to improve efficiency wer e t o be 
practiced for any other trait, indications are that tal ler , 
thinner cows should be selected within the herd or breed 
under environmental conditions as they existed at the Wis-­
consin experiment station . 

Post weaning gain would tend to favor the progeny from large 
cows since they grow faster and produce leaner beef at a 
g i ven age or weight. If, however, the progeny were slaught­
e r ed at a constant grade or percentage of fat, there would 
be no difference in post weaning feed efficiency. There 
would be the additional efficiency accruing to the larger 
cattle in that more pounds of beef would be produced per 
cow per year and that part of economic input that is due 
to per head cost would be amortized over the larger amount 
of beef produced per progeny . 

Comparisons of productive efficiency between breeds of diff­
eri ng sizes include at least two influences: those due to 
differences in size and those due to breed. The conclusions 
that are reached in the comparison between two breeds may 
no t be valid in a comparison of two other breeds that are 
s i milar in size to the first two compared. In addi tion, the 
relationship that exists between size and efficiency wi thin 
a breed ~ay not apply be~veen breeds. Breeds of similar 
mature size and growth ra~e may vary in the age at which 
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they reach sexual maturity just as they may vary in the 
rate at which they approach maturity in any other measure­
able trait• 

Feed efficiency was probably not a very significant factor 
in the decision to select for increased rate of gain· The 
demand for leaner meat and the rapid increase in per head 
costs (labor, taxes, vet bills, breeding costs, etc.) re­
lative to feed costs were probably the two factors most re­
sponsible for present day selection for increased gain and 
size. 'rhe demand for leaner meat could result in marketing 
cattle of smaller size at lighter weights. 'rhis may not 
be economically sound when per head costs are increasing. 
The alternative would be producing larger cattle that will 
be leaner at heavier weights, and thereby amortizing the 
increasing per head costs over a greater amount of product. 
The per head costs, especially labor, are continuing to 
increase at all leveJs of the industry--on the farm, ranch, 
feed lot, at the packing plant. Per head costs per unit 
weight are less for the large than for the small animals. 

In summary: 

(1) 

( 2) 

( 3) 

( 4) 

( 5) 

(6) 

( 7) 

Direct selection for efficiency is not possible 
because the trait is not measured. 
Because the genetic correlations between efficiency 
and other traits is not known, the traits to in­
clude in a selection index and their proper weight­
ing is not known. 
Since efficiency is a ratio, it probably is advis­
able to select for one part of the ratio; for 
example, weaning weight or weaning weight over 
cow weight or cow weight ·75 since the other part 
of the ratio, feed consumption, is not known. 
Selection for increased weaning weight or increased 
rate of gain will probably not be detrimental to 
efficiency. 
Reproductive performance influences cow efficiency 
more than any other associated trait. 
Increase efficiency by breeding at a young age. 
Breeding at puberty under some management and 
crossbreeding systems Tilay be recommended. 
Breeding as soon as possible postpartum, if year 
around caJvtng is practical, would increase cow 
efficiency. 
The 'Nisconsin experiments indicate that there 
are genotype X environment interactions that could 
influence cow efficiency. 'I'his vwuld mean that 
some breeds or crosses would be more efficient 
than others in differing environmental situations. 
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BEEF COW E1!,FICIENCY IS REPRODUCTION - OR ELSE! 

Earle W. Klosterman 
Ohio Agricultural Research & Development Center 

Wooster, Ohio 

Any thrifty calf marketed is worh infinitely more than the 
best hoped-for calf which for some reason never materialized. 
With the high feed requirements of maintaining a breeding 
herd and a good price for cull cows, any mature cow which 
is neither carrying and/or nursing a calf should be marketed. 
The ratio of pounds of beef, including cow beef, sold to 
weight of beef maintained in the herd should be kept as high 
as possible. 

A few good cows will produce a calf year after year. Un­
fortunately, reproduction is a lowly heritable trait and 
little progress can be expected through selection. Vfuat 
then is left for improvement where, at best, only limited 
selection is possible in the cow herd? Do individual cows 
differ in their maintenance requirements? What about size 
of cow, how much milk should she give? Experiments have 
been conducted at the Ohio Agricultural Research and Develop­
ment Center (OARDC) to obtain information on these questions. 

Waintenance 

If cattle d i f·fer in their requi.remen trJ for maintenance, this 
variation docs not appear to be genetic. Per unit of metabolic 
weight (;v0 •7?), Hereford and Charolais cows did not differ 
significantly in amount of feed required t o maintain constant 
weight. However, fat cows required less feed per unit of 
weight than thin cows. A beef cow may vary widely in weight 
depending upon her condition, a variation which may be greater 
than the actual variation in maintenance needs of that individual. 
If, for example, a 1,000 pound cow {s fattene d to 1,200 pounds 
and then fed. as a 1, 200 pound cow she is J.ikely to continue 
to gain weight. If, however, she is starved to 800 pounds and 
then fed as an 800 pound animal, she is likely to continue to 
lose weight. 

Does the so-called "easy-keeping" cow have a lower maintenance 
requirement or does she eat more than her share of feed? I 
suspect the latter may be true. Research with growing-finishing 
cattle at OARDC has shown that early maturing types of cattle 
eat more feed per unit of weight th~n later maturing types. 
This suggests that the early maturing type of cow, which tends 
to fatten on good quality forage. may have the appetite to 
comsume feed and remain thrifty on a lower quality forage 
than the later maturing type of cow. 
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> • 
An experiment was conducted at OARDC to measure the total · ~- • 
feed efficiency of beef cows of different sizes and breeds. > 
Individual feed consumption records of cows for a full year '.~A' 
and their calves to choice slaughter condition were obtained • "" 
during a 4-year period for 133 cow-calf pairs. Milk pro- .~ ~~ 
duction of the cows and weights, gains, and carcass data of ~-~ 1 i• 1 
their calves were recorded. These included Hereford, Here- · ~ r ~ 
ford x Angus, Hereford x Charolais and Charolais cows vary- -~ 

~ .... ' ing in size. One-half of the dows of each breed were bred -to Hereford bulls and the other half to Charolais bulls. •·· 

The results obtained were studied according to three weight 
classes with the effects of breed removed and according to 

... . 
• • •• ....... 

.__...~ .. : 
breed with effects of weight class removed. Some cows of .,_ • 
all breeds were included in each of the weight classes which 
averaged 874, 1022 and 1210 pounds. The heavier cows had ~~~~ 
greater weight-to-height ratios (a measure of condition) • 
and weaned significantly heavier calves. They required more I • 
total feed and their calves ate more feed prior to weaning. ~ ·, · 
The differences among weight classes in total digestible ~-' 
nutrients (TDN) required per pound of weaning weight were 
small. Differences in post-weaning performance were not sign­
ificant among weight classes, but calves from the larger 
cows produced carcasses which were significantly heavier. 
Hereford x Angus cross cows produced the most milk, weaned 

,• ~ -
"' • 1 

the heaviest calves and required the least TDN per pound of 
weaning weight. However, their calves were the least efficient 
on feed post-weaning. 

' • 
Differences in carcass traits among calves out of the cow 
breeds were significant at the 5 percent level. Calves from 
the Hereford x Angus cross cows graded one-third grade higher 

- ... 
, .. 

• 

than those from Charolais cows and were two weeks younger • ;.,.,.. , 
at slaughter. Net efficiency (total TDN consumed by the . ··~· 
cow and calf divided by pounds of edible portion produced) ~ 1 

• 
'I' - 11 A. -tended to be similar for all sizes md breeds of cows as .

1
1. 

there were no significant differences among them in this : .. 
• trait. Irrespective of condition as it affects cow weight, . , 

calf production by cows of different sizes appears to be in ... · .. , 
proportion to the size of the cow. Thus, size of cow per 
se seems to be of minor importance in calf production. ..... - .. ., .. "' 

1a.,.i .. "' £ •.;... In these experiments, only 13 percen t of the metabol izable 
-~ .f~ .. ~· energy fed to the cow and calf was recovered as net energy 
~t·~& ~ · ~· in the calf at slaughter. Thus, 87 percent was required 

•• .. 
' . 

~.r~ 'L* for maintenance and other non-productive functions. These 
.... ,.,• ~ data include only those cow-calf pairs which completed the . 1~f;t ~~~~ experiment and hence are based on a 100 percent calf crop 
.-;.,.. ~ ~Jr. slaughtered. Actual efficiency of production is somewhat 

!.• t~ • I lower than this and emphasizes the importance of culling 
-·~~·· ·~~ · non-productive cows from the herd. 
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·Maturing Hate 

Rate of growth has been highly emphasized as an important 
production trait in beef cattle. However, the relationship 
between growth rate and efficiency of feed utilization among 
cattle of various types and sizes fed to similar carcass 
grade or degree of finish has not been significant. The 
important difference among individual cattle is not their 
rate of absolute gain but rather their rate of gain per 
unit of weight, relative gain. When fed to a constant grade, 
there is a highly significant relationship between relative 
gain and feed efficiency. 

Feed-lot studies at OARDC and elsewhere have shown that 
earlier maturing types of cattle (small vs. large or heifers 
vs. bulls) eat more feed per unit of weight and finish at 
younger ages and lighter weights than later maturing types. 
The market generally prefers a certain degree of finish and 
discounts those cattle which are underfinished or overfinish­
ed. Excessive finish can easily be avoided by slaughtering 
when the cattle are ready, however, undermaturing becomes 
an important trait in beef cattle. 

c. F. Parker at OARDC has derived a measure of maturing rate 
from an expression of relative gain as follows: 

Weight per day of age 
Slaughter we1ght 

which reduces to: 

Slaughter weight 

l 
Age of slaughter 

This function measures rate of growth relative to the body 
weight at which time the desired degree of finish is attained. 

Feed const:tmption data obtained in the cow-size experiment, 
where calves were fed to a constan1:: low choice grade, were 
used to correlate the term 1/Age at slaughter with feed effic­
iency. The correlation between this t~rrn and total TDN con­
sumed by the cow and ca~f was -0·52, indicating that animals 
with faster rates of maturity were more efficient. This 
relationship was highest with 'J:DN. required by the calf on 
feed. followi.ng weaning (r = --0 •. 63) and less (r = -0.22) 
with TDN required by the cow. This expression of maturing 
ra~e simply means that those cat~le which produce the most 
carcass weight of the desired grade at the youngest age are 
the most efficient. 
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• 
• ..... _ The ratio of a calf's weaning weight to the weight of its ·.-, •• ,. 
1• "":\., • • _ _ dam is often considered as a measure of cow efficiency. 
~ ·,.J...~~t!,· • The relationship between this ratio and weaning weight was 

..-• J' 41 ;~; also studied using the cow-size data. A highly signifi-
•· • l-t ... •'" • cant correlation of 0.48 was found suggesting that selection 
.•' . .,•j:U.-:- -)~ for this ratio would lead to heavier calves at weaning • 

. • · · •."•;:~ ,•4 However, when a ratio containing a certain trait, weaning 
•• _~ -~~ ... ~ L· wt./cow wt., is related to that same trait, weaning weight, 

~ 
I 

. . ~ 

• ... ~~~~i •· :'\'' there is an error in estimating the true relationship which 
~ ~ .. : ~·- l may exist. When the effect of this error was removed, the 
;:... •itt,.·"'. ~' correlation between this ratio, weaning weight/cow weight ~ ·' 

"'J 1:., t;...~r·-. and weaning weight was found to be -0.20. This negative .... 
~~ ,;f correlation indicates that selection for weaning weight ~ ,. - ~- ~ T 

~.,......._,... . _ •.... ratio would lead to lighter calves by giving the advantage 
• ~ .•.14 ~~- • to the smaller cows in the herd. This advantage could be 

• . 
• 

~ 

.... l ~ 
•l fJ'',· t explained by the fact that the smaller cows in a herd are t." 

~· • always being mated to a bull which is proportionately larger 
:-. ·· J~ .J r ·" than they are as compared to the larger cows being mated 
:~ - ".i:.;,. ,q. to the same bull in that breeding unit . ·:-· li,_.. ... .,...,r,'l • ' [ ... 
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With the selection for growth and introduction of new breeds 
of large size, the question has been r a i sed as to how much 
milk a beef cow should give. Weaning weight of a calf is 
increased with increased milk production of its dam up to 
a rather high level. 

• 
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~·=~~~~.tr•r ~· :1. 
. ~ .. . a ... - However, extremely high levels of milk produc t ion may not 

be consistant with total feed costs if such milk yields 
produce thin cows which require special feed and management 
during the dry period in order to breed back the following 
year. Conversely, an overly fat cow at weaning time has 
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not produced as much milk as she s~ould. Therefore, a beef 
cow should give the amount of milk which, with a feed supply 
normal for the region, will leave her in strong, thrifty 
condition at weaning time. Year-to-year feed supplies vary 
widely from desert ranges to lush irrigated pastures or 
Corn Belt farms. Thus, the milk production expected from ' 
cow herds managed under these different conditions should ~ 
also vary. 
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As implied by the title of this paper, reproduction may 
not be the only thing of importance to the cow-calf man 
but it is certainly way ahead of whatever is second. And, 
whatever is second is difficult to determine. Differences 
in maintenance requirements among individual cows appear 
to be small· Size of calf produced is in propor t ion to t ..... -
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the size of cow, hence, size of cow in itself is of minor 
importance. We.aning weight ratio t ends t o favor the smaller 
cow and may lead to lighter, average weaning weights. Milk 
production may be overemphasized to the detriment of repro­
duction and should vary with local f eed conditions. Unfortunate­
ly, little or no progress can be expected in reproductive 
rate through selection. 

Keep Replacements! 

Any mature cow which is neither carrying and/or nursing a 
thrifty calf should be marketed for beef. Any attempt to 
evaluate the individual cow may overemphasize her importance 
and lead to the temptation to keep her whether she is pro­
ducing or not. As shown in Table 1, it would be a very 
unusual, open, mature cow that could catch up t o a bred 
cow of the same age. 

Table 1 
Anticipated Average Future Annual Calf 

Weights from Bred Versus Open Cows* 

Age in 
Fall 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Calving 
Seasons Ahead 

9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

Expected Annual 
Production in 
Calf Weights 

Bred Cows 

352 
3 57 
360 
360 
358 
352 
344 
327 
307 

0 

. ' 

Cows Open 
t hat Fall 

318 
315 
308 
298 
282 
258 
218 
1 54 

0 
0 

* From S~onaker , 1958, Colo. Bull· 501-S 

•t 

On the other hand, Table 1 indicates t hat an open , young, 
irnmature cow has a better chance of catching up wit h a 
bred, older cow. Also , she is still growing and producing 
cow beef. Once a cow is mature , all she can produce is 
a calf. 

Heifers will r eproduce prior to maturity and thus , t hrough 
growth, add weight to their own body whil e producing a calf • 

.. 
.: 
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Therefore, feed costs of producing beef, cow beef and 
calves, can be reduced by combining reproduction with 
growth of immature cows. 

feeder 
the 

As a heifer grows to maturity she increases in weight which 
increases her feed requirements for maintenance. nata in 
Table 2 were obtained from a Hereford-Charolais crossbreeding 
experiment in which heifers were bred first as yearlings 
and were kept on experiment for three calf-crops. One-half 
of the calves were creep-fed, hence, the creep feed require­
ments listed are averages of those which did and did not 
receive creep feed. As expected, weaning weight of calf 
increased with age . However, as the heifers weight increased 
their feed requirements increased at a faster rate such 
that TDN required per pound of calf weight increased wi~h 
age of da~. At the same time, these immature cows were 
producing cow beef which is a merchantable product. These 
data question the importance of longevity as a measure of 
cow efficiency. 

Another advantage of keeping a high proportion o£ replace­
ment heifers is that it shortens the generation interval. 
If improvement is made through the sire, where selection is 
possible, a faster turn-over of the females will result 
in a more rapid improvement of the total herd. ... 
It is true that keeping replacements and calving two-year 

.. 
, 

I ' • r. 
f' I 
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"' 
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olds will increase the quality of feed and management practices 
required. Unfortunately, most improvements in production 

' 1. 
demand a higher level of management • 
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Table 2 

Total Digestible Nutrients Re~uired Per Pound of 
Weaning Weight by 'IWo, Three and Four Year Old Cows 

(Average of Approximately 50 Hereford and 50 Charolais) 

Age at calving, years 

2 3 4 

Pounds 

TDN re~uired per head to: 
Winter cow 1160 1508 1872 
Pasture cow 1640 1896 . ' 2233 
Pasture calf 872 964 1029 
Creep feed 244 22?. 207 

Total TDN 
Percent of 2 yr. old 3916 4590 5341 

117 136 
Vleaning weight 513 526 549 

TDN/weaning weight 1·63 8.73 9·73 
Percent of 2 yr. old 114 128 

Avg. cow weight 904 1006 1087 
Gain 102 81 

,· 
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RELATIONSHIPS OF SIZE, MATURING RA'rE , MILK PRODUCTION AND 
NET LIFETIME FERTILITY TO COW EF:5'ICIENCY 

T. c. Cartwright 

Animal Science Department 
Texas Agricultural Experiment Station 

Texas A&}.~ University 

The cow is usually finally slaughtered for beef, but her· 
primary function which relates to cow efficiency is her part 
in the production chain of producing weanling calves. This 
function is intimately tied up with the total production 
system and must be considered in relation to production 
efficiency. The efficiency of beef cattle production systems 
is very complex and involved and is usually best appreciated 
when stated in terms of income in relation to expenses or 
dollars; thjA is usually called pro~itability. Since the 
output of a production system is cattle and the major input 
is nutrition the following ratio, which I call Productivity, 
is closely related to profitability: 

Liveweight Output 
PRODUCTIYITY = 

~----------------Nutrient Input 
= 

Cull Cows and Bulls, 
Steers and Excess Heifers 

----------------------------Nutrients Consumed 

The denomination of Productivity is in terms of nutrients 
whereas for profitability it is in dollars. Of course the 
liveweight of the steers and heifers is worth more per pound 
than of the cull cattle. Nutrient expenses include land 
(pasture or range), fencine, fertilizer, weed control, hay, 
protein supplement, and the equipment and labor used for 
feeding. 

In order to examine the cause and effect relationships affect­
ing the Productivity of cattle we must consider the character­
istics of the cattle and the total production system. The 
genetic characters of cattle which have the predominant effect 
on Productivity are: 

Size 
t/la turing Rate 
111ilk Production 
Net Lifetime Fertility 

These characters may best be thought of in terms of genetic 
potential (for example, the milking potential of Holstein vs. 
Hereford) as well as in terms of their correlations with other 
characters (for example, the correlation between yearling 
weight and mature size which is quite close). 
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Trends for size in cal.tl~ have chaneed wit h the times since 
Robert Bakewell demonstrated in England during the late 1700's 
that livestock could be changed oy selec·Lion. Size is highly 
heritable; we can push it up or down relatively easily either 
by selection of breeds or selection within breeds. Of course, 
it is a lot faster to select a breed that is already formed 
and fits the desired size (thus, one reason for the exotics) • 
It appears from a review of history that the reason for 
changes in size has been to control finish at desired weights 
more than for any other purpose. That is, much of the selection 
which has resulted in making cattle breeds larger or smaller 
has been indirect in that it has been directed toward controll- r 
ing finishing qualities at various sizes. At last year's BIF 
meeting Fitzhugh (1975) explained the relationship bet\¥een 

size and gaining ability as well as the effects of size on 
rearing costs, maintenance costs, age and weight at puberty, 
and optimal slaughter weight. The relat ionship of size and 
milk production and fertility will be discussed below. Size 
may be considered the single most important character in cattle. 

Increased size brings increased growth r ate but may have little 
if any effect, or even adverse effect, on Productivity. The 
rate at which mature size is approached must also be considered . 
Unlike shear size or weight , maturing ra~e is difficult to 
change genetically and the bounds or limits are narrow compared 
to weight. (Again , refer to the tal1?.: by Fitzhugh, 1975.) 

Milk production is another predominant genetic character and, 
like size, we can change it by selection to any reasonable ~ 
level desired by beef cattle producers. Again, it is quicker 
to change it by selection of or crossing with a breed with 
the desired level, but it can be done by selection within 
breeds also. Our ideas of the best level for milk production 
have changed from time to time, like size , in response to the 
changing demands and ideas of different times . 

Net lifetime fertility is used here to mean the number of 
weaning calves produced by a cow in relation to her lifetime 
in the herd (no. calves/age of cow when cul1ed). This measure 
accounts for the time required to raise the heifer until she 
calves (which is usually expensive in terms of nutrients for 
two or more years) , her annual concep ti.on rate , ability to 
carry to term and deliver a l :ive calf, :~b il i ty to suckle, and 
her produc tive longevity. Losin~ a c~lf is much more of an 
economic loss than failure to conceive. Fertility is so much 
affected by the health and physiological status of the cow '" 
and heifer that it is difficult to sort out a separate genetic 
component except that which is associated with nutrient re­
quirements for growth, maintenance and r:J.ilk production. 
Calving ability and 1ongevity are probabJy the clearest genetic 
components but these are also co~pJicated. 
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The Productivity of cattle is largely a function of these 
four genetic characters, but the level of each character (for 
example size, milk production) which is most productive must 
be determined in relation to the production conditions. 

Changing one input component or genetic character affects 
other components. For example if the milk production potential 
of cattle is increased through selection for heavier weaning 
weight or by infusion of a dairy breed, then the nutrition, 
reproduction and composition of the offtruce should be expected 
to change also. 

These relationships require that Productivity be examined 
for the entire production process, not just the calf production 
or just the finishing phases. The phases of production may 
be conveniently divided as follows (the arrows indicate flow 
of cattle): 

Brood Cows 
Breeding Bulls 

Replacements 
Calves 

..L 

Cull Cows 
Cull Bulls 

Slau~hter Calves 

Stocker Steers 
Stocker Heifers 

Feeder Steers 
Feeder Heifers 

Slaughter Steers 
Slaughter Heifers 

The first block represents the brood herd where all cattle 
are generated and is the most important component. The inputs 
and outputs and the traits that are most important to consider 
are given below: 

Inputs: Pasture 
Supptments 

Brood Cows 
Breeding Bulls 

Replacements 
Calves 
~ 

Outputs: Cull Cows 
Cull Bulls 
Slaughter Calves 

Important Traits 

Cow Size 
Net Life time Fertility 
N:ilk Production 
Calf Size (Gainability) 
Uaturing Rates of 

Heifers and Sale Calves 
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The stocker phase is generally much less complicated: 

Inputs: Pasture 

Outputs : 

Supplements 

w 
Stocker Steers 
Stocker Heifers 

" Weight Gain 
Condition Gain 

Important Traits 

Size (Gainability) 
T'Iaturing Rate 

The finishing phase has been almost entirely in separate 
feedlots in recent years; however, there is current interest 
in greater utiliza tion of pasture especially in the South­
east. This phase is shown below: 

Inputs: 

Outputs: 

Harvested Feeds 
Pasture 

~ 
Feeder Steers 
Feeder Heifers 

"' Weight Gain 
Increased Grade 

Important Traits 

Size (Gainability) 
I·.~aturing Rate (Grading 

Ability) 

In order to examine the balance of the predominant characters 
which tend toward maximal Productivity for a given production 
situation we have resorted to systems analysis which takes 
into account relationships of these characters as well as the 
entire chain of the production process . ~his technique is 
a method of simulating actual production. 

The best size cow has been a con~roversial issue as long as 
I can remember. One reason is because t here is no one best 
size; it depends on a number of conditions some of which 
change with the market (cost of feed vs. price of cattle) 
s uch as we have seen demonstrated during 1973-74-75· Another 
reason is that the traue-offs related to size tend to balance 
out; as cow size increases feed costs required to raise heifers 
and maintain cows increase while the size and value (gainability) 
of their calves ~ncreases. Simulations of beef production 
systems utilizJ.ng smaJl \950 lb~ fully mature weight), medium 
(1100 lb. ) and large (1325 lb.) straighbred cows yielded re­
sults which were almost identical in efficiency or profitability 
under one set of fixed conditions; under another set of con­
di tions the larger cattle were rrore profitable but only slight­
ly more so (Long, Cartwright and Fitzhugh, 1975). These results 
indicate ~hat there is a broad range of sizes similar in Pro­
ductivity. 

"' 
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Nonetheless, size is a most important character because it 
relates to other characters. Results of simulations which 
illustrate the relationships between fertility level, nutri­
tional level and size are shown in tables 1 and 2 (Sanders 
and Cartwright, 1976). 

These simulations are for specific sets of conditions and 
are presented to illustrate the relationships. Table 1 
illustrates the effect of past level of nutritional (which 
is reflected by weight at about one year of age, 360 days) 
and present level of nutritional (which is reflected by 
daily gain) on conception rate; genetic potential for mature 
size is the same, 1058 lb. in good condition, for all weights. 
Table 2 illustrates the effect of the other variable, genetic 
potential for mature size, by holding weight and gain constant 
while the size potential is varied from 948 lb. up to 1169 lb. 
Even over this rather small range of size, conception rate 
is again greatly affected. This table does not imply that 
larger cattle have a lower fertility potential. These figures 
illustrate that the balance of characters which tend toward 
maximal Productivity must be considered in relation to the 
nutritional level and other production conditions. (Also, 
they illustrate the necessity of good husbandry ; larger cattle 
at any stage of maturity need more feed.) 

; 

During the lactation or suckling period the nutrient require­
ments of cows increase substantially depending especially 
on level of milk production but also on size and stage of 
maturity. For a managed East or Central Texas operation, 
we found that an optimal or intermediate level of milk resulted 
in maximal Productivity and that this optimal level depended 
on size of cow. That is, when the tradeoffs of fertility 
level, calf weight, etc. are taken into account, too much or 
too little milk production potential for the size of cow low­
ered overall herd Productivity. The relationship between 
milk production potential and size of cow can vary depending 
on the exact conditions. For one set of conditions we ex­
amined, (Sanders, 1976) the optimal .levels were approximately 
as follows: 

~i~t 
of fully mature cow 
in good condition, lb. 

800 
1000 
1200 

Optimal level of maximum 
daily milk production at 
peak production of fully 

mature cow, lb. 

12 to 13 
15 to 16 
18 to 19 

These estimates are presented to illustrate the relationship 
and not as general recommendations . Again the range of levels 
of milk production which are similar in Productivity is pro­
bably fairly broad. 
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The relationships of size, maturing rate, milk production 
and net fertility to Productivity also lead to an increased 
understanding of the value of hybrid vigor in cattle and the 
use of crossbreeding systems. A hybrid or crossbred i s ex­
pected to be a blend or average of the characteristics of its 
sire and dam; howe1rer, the first cross (Fl) is usuall y a l ittle 
above or better than average for most charac~ers. The F1 
gains its advantage in Productivity, at least in part, from 
the fact that i~ tends to be more vigorous and matures more 
qu ickly. Crossbreeding systems can be planned so that the 
sire breed and dam breed can be matched so as to take as 
much advantage as possible of having the mix or blance of 
characters desired in the brood cow, the most important com­
ponent of ~he production chain, and then e;etting the best 
mi x of or balance of characters in the sale progeny through 
t h e sire; i.e. using complementarity or matchi ng the charac ter­
istics of the dam breed with those of ~he sire breed so that 
they complement one another. 

Summary and Conclusion 

Size, maturing rate, milk production and net lifetime fer­
tility are the predominant genetic characters which affect 
productivity of the cow. These charac~ers are important 
t h emselves but '3.re also important because of the effect, or 
relationship , each has with a number of other characters. 
Th er e is no evidence to support the idea that continuous 
selection to increase any single character will continuously 
i ncrease productivity. Instead, maximal productivity results 
from an optimal balance of traits. The best balance of 
traits depends on specific production and market conditions; 
these conditions may change from place to place and from time 
to time . 

The quickest way i;o a.ttain a desirable balance may be through 
crossbreeding. Also, crossbreeding m.3.Y provide a method of 
maintaining the optimal (best) balance of traits in the cow 
herd and in the slaughter calves. Selection objectives for 
cattle to be used in straightbreeding may be different from 
those to be used in crossbreedin~· The efficiency of a cow 
can not be evaluated without also considering her sire mate 
(or the breed type of her calf). 

Tb ere j_s no single trait measured on CO'NG which is a sa tis­
factory indic'l tor of efficiency. The JJO ~' t efficient cow is 
one which is fit ted to ooth the specifj.c condi t;ions and rna ting 
system in such a way that her poten1.ial is bes~ used; she 
must have the best balance of traits for tnis use. 

t 
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TABLE 1 · SIMULATED CONCEP£ION PERCEN 1l'AG"SS DURING AN 80 DAY 
BREEDING SEASON, BEG INNING AT 3 70 DAYS OF AGE, ',VHERE 
ALL GROUP S Ol" HEIFERS AP.r.: OF '"2HE SM;i E GENETIC P OTEN­
TIAL FOR IVlA'fURE W'EIGHT, 1058 l b. . 

Dai ly weight 
gain during 

breeding season , 
l b. 485 

Weight a t 
507 

360 da;ys of 
529 5 51 

a ges l b. 
73 595 

.o ll 26 45 65 78 87 
· 22 15 32 52 71 83 90 
. 4 4 20 39 5g 77 87 92 
. 66 27 47 67 63 91 94 
.88 35 56 74 88 93 95 

lo lO 45 65 Rl 91 94 95 
1· 32 55 74 87 9?. 94 95 
1 ·54 65 RO 89 92 94 95 

fl 

TABLE 2 · SIMULA TED CONC~TION PSRCEN TAGES DURING A 180 DAY 
BREEDING SEASON OF TWO ANTI SB'TF.N YEAR OLD COWS OF 
DIFFERENT GENETIC POTENrriAL "F'OR I·::ATU RE SIZE, BUT 
VII TH '2H:S SAME WEIGHTS AN:O W"SI GWI' GAI NS ( LOSS ) FOR ~ 
EACH AGE BEG INNING IlV!KE:DIA rl':ELY AF'P.ER CALVI NG . 

Conception 
Genetic Do.ily we igh t Per centages 
po tential Actual gain ( 2. o s s) J!'1rst I 0 - day 
f or matur e Age postpartum dur i ng breedi ng go br e e ding 
weight , lb . years we i ght , lb . s eason, l bo days season 

,..., 
( 807 0 87 100 

948 7 1003 -. I; 4. 88 100 

2 807 0 79 99 
1003 7 1003 -. 1\. tj. 83 99 

2 807 0 68 96 
1058 7 1003 -. tl-4 70 97 .... 

? 807 0 55 89 
1114 7 1003 - · 44 55 87 ~ 

? 807 0 42 75 
1169 7 1003 -· 44 36 67 
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Minutes of Board of Directors 
Beef Improvement Federation 

Plaza Inn 
Kansas City International Airport 

May 18, 1976 

The meeting was called to order by President Ray Meyer. 
Directors present included Bennett, Nichols, Miller, 
Vaniman, Durfey, Rankin, Hubbard, Jorgensen, Ludwig, Allen, 
Butts, Cooper, Baker, Gillis, Berg, Stephens, Cook, Whaley, 
Meyer, Francis, Wolf, Vantrease, Chesnut, Warwick, Lilly, 
Nelson and de Baca. 

Proof of notice was acknowledged. 

The minutes of the October 21, 1975, meeting were approved 
without rereading on a motion by Chesnut, seconded by 
Bennett. 

There was a report on the Canadian membership progress by 
the subcommittee which included C. K. Allen, Bill Durfey 
and Wayne Gillis. Their recommendation is to get the 
Canadian Breed Association and Provincial Beef Improvement 
Association to join Beef Improvement Federation as indi­
vidual members. The Canadian Hereford Association has 
already indicated an interest in joining and in using some 
assistance from Beef Improvement Federation. Wayne Gillis 
will follow-up on instilling enthusiasm into Canada. 

On a report by Dixon Hubbard, the new Beef Improvement 
Federation guidelines are to be available by June 1. 

Concerning the annual meeting for 1977, it was moved by 
Butts and seconded by Lilly that Bozeman, Montana, be the 
location. The topic for the conference according to sug­
gestion is to be "Correlated Responses to Selections". 
The 1977 meeting will be May 16, 17 and 18. 

Concerning central computer systems for Beef Improvement 
Association, Bill Durfey had corresponded with one or two 
centers and we have indication from Bliss Crandall that he 
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would like to make service available and similarly from 
Performance Registry International~ At this point the 
enthusiasm from state associations has not warranted 
further communicationss It is suggested that the next 
executive committee continue to pursue the topic. 1 

The Board continues to express concern about the lack of 
strength and enthusiasm in the beef improvement associa­
tions throughout the countryu Dr. Baker has offered to 
move in on the problem. He is going to contact deans 
and department heads to give his impressions concerning 
the status of BCis. Dr. Baker indicated that.we also 
need to get through to the other aspects of the industry, 
indicating the Beef Improvement Federation is the beef 
improvement arm of this industry. 

The meeting was recessed until the morning of May 19. 

The first item of·business on May 19 was election of 
officers. C~ K. Allen nominated Martin Jorgensen. Jack 

' Cooper seconded the nomination. Lou Chesnut moved unanimous 
ballot~ Jim Bennett seconded the motion and Martin 
Jorgensen was named president unanimously. 

David Nichols nominated Jim Bennett for vice-president. 
Don Vaniman nominated Dick Whaley. C. K. Allen moved 
nominations cease. Lou Chesnut seconded the motion which 
carried. Bennett was elected on secret ballot. 

In the election of secretary-treasurer Jim Bennett nominated 
Robert de Baca. Glen Butts moved unanimous ballot, seconded 
by Vaniman carried. 

~1estion arose whether the new directors, old directors or 
both groups of directors should elect the new officers. 
Consensus was that all old business should be transacted 
by the old board, election of new officers should be trans­
acted by the new board. The term of office should be 
through the end of an annual meeting. To make more definite 

·..; 
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the above consensus, Chesnut moved and Don Vaniman 
seconded said procedure. The motion carried. For 
further clarification the new directors take over the 
duties- of Beef Improvement Federation AFTER the annual 
meeting. 

We moved into th~ discussion of the recommendations of the 
various committees. The Central Test Committee was the 
only one that evoked any controversy. Most of the con­
troversy was relative to adjusted 365 day weight as 
described in the central test report herein attached. 

Hubbard moved that we accept the central test report 
as written with the exception of item 2 paragraph 2, 
which would be referred to a subcommittee appointed by a 
chairman and that item 3 paragraph 2 be stricken from the 
report (it is left here for purposes of history, but it 
is indicated to the left of the paragraph that this is 
acted upon in accordance with the Board request.) Motion 
was seconded by Jim Wolf and carried. 

The subcommittee appointed to further study the 365 day 
adjusted weight recommendation includes Jim Bennett, Chair­
man, Dr. Bob Cook, Dr. Bob Rankin, Dr. Jim Brinks, Mr. Dave 
Nichols, Dr. John Massey and Mr. Dick Whaley. The committee 
is charged with coming up with technically sound alterna~ 
tives in the calculation of adjusted yearling 365 day weight. 
The subcommittee was appointed on the motion by Vaniman, 
seconded by Nichols which carried. 

Report of the committee on reproduction. Dixon Hubbard 
moved and Don Vaniman seconded acceptance of this report. 
Motion carried. 

The National Sire Evaluation Committee report was considered. 
Fred Francis seconded Dixon Hubbard's motion that it be 
accepted. Motion carried. 
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The Records Utilization Committee report was considered. 
Hubbard moved and Cooper.seconded adoptipn of this com­
mittee report (attached), motion carried. 

The Farm and Ranch Test Committee report was considered. 
Hubbard moved and Chesnut seconded adoption of said com­
mittee report. Motion carried. 

Hubbard moved and Berg seconded the motion to accept the 
report of the Carcass Evaluation Committee. Motion carried. 
Note the change in the numbering system indicated in the 
report. 

Discussion concerning the activities of committees in 
corning months led to the expression of the desire to keep 
the committees active throughout the year and spend less 
time at the time of the committee meetings hassling things 
that we have discussed and solved in years past. The 
intent is to have indepth presentations during the com­
mittee activities with some time devoted to new business-­
pre-planned through communication within the committees 
throughout the year. 

It was moved by Hubbard and seconded by Meyer that the 
report of the Merchandizing Committee be approved with the 
exception of where th~y ask for endorsement of a new mer­
chandizing scheme, BIF should support the concept rather 
than the project itself. Adopted. 

de Baca and Hubbard were instructed to go ahead with the 
printing of the Central Test Brochure on a motion by 
Francis, seconded by Allen which carried. 

The Secretary was asked to call for age of dam factors 
breed by breed so that they could be put into use. 

On a motion by Wolf, seconded by Bennett, Ray Meyer was 
commended and the Board showed an expression of appreciation~ 
for his past efforts as a director and as president. The 
motion carried by applause. 
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Cooper moved and Nelson seconded motion to hold the 
mid-year directors meeting at Omaha on October 25 
with October 26 as an alternate date. The meeting 
is to start at 7:30 at breakfast. Carried. de Baca 
and Berg are in charge of arrangements. 

It was moved by Vaniman and seconded by Francis that 
the meeting adjourn. Carried. 

Respec:fully Submitted, 
/ I 

&/. !~ (( . . (), L . 
\- l l_. ~ \ ' ·'' l '- '. {' t-_ 

Ro ~r -~. de Baca, Secretary 



Financial Status 
Beef Improvement Federation 

May l, 1976 

by Robert c. de Baca 

Savings Account 
Interest on above 
Cash on Deposit 
Accounts Receivable 
Assets 

(May 1 1 1976) 
9,5uO.OO 

205.18 
4,087·39 
4,000.00* 

(May 1, 1975), 

Liabilities including bills outstanding 
11-7 '792. 57 

O.OO** 

9,170.47 

$ 9,170.47 

Itemized Disbursements 
by Robert c. de Baca 

Check 
101 Lincoln, Post Office ~~ 30 .oo 112 Carcass Data $ 74·10 
102 Leaflets VOID 113 Carcass Data $ 10.40 
103 Carcas Data $140.40 114 Stamps $ 65 .oo 
104 de Baca itemized $187.88 115 UPS $ 27.06 
105 Carcass Data $ 24·70 116 Stamps $ 74·92 
106 Stauffer Inn $280.07 117 Film (movie) $ 75~00 

Deduct Bank Stamp 11e Carcass Data $ ~.60 

107 Carcass Data $110.50 119 de Baca itemized $344·67 
108 Leaflets (March) $108.16 120 Manuscript Typing $ 5·40 
109 Carcass Data $ 6.50 121 Postmaster $ 6 5. 00 
110 Filing Cabinets $221·45 122 Colo. Sec. State $ 5·00 
111 de Baca itemized $865·91 

* Treasurer unsure of association which will not pay or have not 
paid in previous years. 

** April clerical, printing and telephone bills were not paid prior 
to this summary date. 

---·--·-- -·-- -·--- ... --
Agenda Items 

Beef Improvement Federation 
May 18-19, 1g76 

Proof of Notice 
Financial Report 
Minutes 
Canadian Membership Progress 
Guidelines 
Annual Symposium 1977 (Yirginia) 
Cs~tral Com~uter System 
I'/Iotiva tion (Letter to Deans and 

Department Heads) 
Election of Officers 

Committee Activation Throughout 
Year 

Changes of October 21 (into Guide-
lines) ~ 

Brochures--Camera Ready Copy 
Birth Weights 
Testing Stations 

National Sire Evaluation Committee 
Changes 

Action on Cow~ittee Reports 



REPRODU C TI C'N COW11VII TT"SB REPORT 

May 17, 1976 Kansas City, MO 

Committee was called to order by Wayne Singleton at 8:30 p.m. 
Larry Rice presented the sub-committee report on conditions 
under which semen eyaluation should be done. These recommenda­
tions are to be placed in BIF guidelines for use by central 
test stations and breeder owned bulls. ~he present guidelines 
were presented and explained by Rice. 

The subcommittee composed of Larry Rice, Wayne Singleton, 
John Massey and Keith YanderYelde recommended the following 
guidelines for eyaluation of young bulls: 

MALE 

The following are the guidelines for physical examinations 
and semen evaluation in screening yearling bulls. These 
recommendations are especially intended for bulls which 
have completed post-weaning gain test at either central test 
stations or on breeders' farms. 

I. Physical Examination (very important) 
A. Palpation of scrotum and its conten-cs---

score 0 for unacceptable (abnormalities of scrotum and 
testes) and 1 for acceptable. 

B. Examine extended penis and prepuce for injury or abnor­
malities---
score 0 for unacceptable and 1 for acceptable. 

c. Palpate internal glands rectally---
score 0 for unacceptable and 1 for acceptable. 

II. Conditions and equipment 
A. Bulls should be restrained in a chute providing 

1. firm footing 
2. means of support to prevent bull from collapsing 

during ejaculation, or manual massage. 
B. Bulls may be collected by artificial vagina and mount 

animal, electric ejaculation, or manual massage. 
C. Laboratory equipment - minimum 

1. binocular scope with 200 to lOOOX magnification 
2. means of maintaining semen sar.1pJ.e at 37 degrees C 

from collection through microscopic evaluation 
(insulated jacket for collection cone, water bath 
in lab or van, slide warmer and miscroscope stage 
warmer) • · 

3· morphology stain ( Bloms stain, eosin-nigrasin, 
fine grain India ink, etc.). 
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III. Semen Evaluation 

* 

A. Volume -- observation. 
B. Concentration -- observation. 
c. %motility -- observation. 
D. Morphology* 
E. Scrotal circumference - record in centimeters 

Percentage primary abnormalities counted on a stained 
smear at 1,000 magnification. Primary emphasis should 
be on %normal sperm. Head and midpiece abnormalities 
are especially important; i.e., primary abnormality. 

The society for Theriogenology (formerly American Veterinary 
Society for the Study of Breeding Soundness) has developed 
criteria for Breeding Soundness Evaluation of beef bulls. 
These criteria are outlined in a publication by Leslie Ball, 
DYM, of Colorado State University and published in the 1974 
Proceedings of AVSSBS annual meeting, September, 1974, Columbia, 
MO. The reproduction committee of BIF recommends that BIF 
acquire copies of this publication and make available to inter­
ested members and extension personnel. The scoring system 
recommended by the Society for Theriogenology is presently 
being used by University of Missouri and Colorado State Univer­
sity bull test stations. The BIF reproduction committee 
suggests other test stations evaluate the Society scoring 
system. 

Most bulls with gross deficiencies or abnormalities detected 
by physical examination should be culled. 

Scrotal circumference measurements should be scored as actual 
measurements. Percent primary abnormalities may be expressed 
as a ratio for the group of bulls tested togethere 

The scrotum, penis and rectal examinations should be recorded 
as acceptable or unacceptable. If unacceptable, the report 
should tell why. 

The screening examination should be performed by experienced, 
competent personnel. 

Motion to accept ammended guidelines made by Rice and seconded 
by Brinks. Question was called for and carried. 

Massey moved and (Tones seconded a motion to reference and make 
available the publication by Dr. Ball· 

No change in the calving difficulty scoring with no discussion 
due to absence of Bill Durfy who was unable due to family 
illness. 

• 
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Motion to adjourn made by Vander Yelde and seconded by Rice. 

Meeting adjourned. 

Secretary, 

Keith VanderVelde 

REPORT OF COIVLMITTEE ON MERCHANDISING PERFORMANCE 

May 17, 1976 Kansas City, MO 

Mack Patton reviewed past accomplishments of the committee 
and stated that 30,000 copies of last years brochure on 
Merchandising Performance Records have been distributed. 

There was a discussion led by Dixon Hubbard on setting up 
a BIF approved pilot project to form a cooperative marketing 
association to merchandise and market top performance tested 
cattle. 

It is proposed that South Dakota and neighboring states set 
up this project under the leadership of South Dakota State 
University Animal Science Department. Specifications for 
participation are to be drawn up by the group setting up 
the project. 

The committee on Merchandising Performance unanimously re­
commends to the board the approval of this project. 

Jim Ross, Missouri Department of Agriculture, described the 
cattle marketing program being conducted by the ~id-Continent 
Farmers Association. This program of feeder calf sales spec­
ifies the use of performance tested sires. 

Dean Frischknecht reported on a new method of merchandising 
reputation cattle in Oregon where colored slides of cattle 
are shown on a screen at the auction instead of bringing the 
cattle to the auction. 

Mack Patton, Chairman 
Dean Frischknecht, Secretary 
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May 17, 1976 Kansas City, MO 

The National Sire Evaluation Committee met at 10:05 AM on 
May 17, 1976• Dr. Cundiff, because of an accident was unable 
to attend, so the meeting was chaired by Dr. Willham, the ~ 
secretary of the committee. Dr. Miller served as secretary 
for the meeting. 

Willham reviewed the reports by the breeds on their sire 
evaluation programs given at last years meeting. He noted 
that the new guidelines for BIF, that will contain the updated 
guidelines for national sire evaluation, should be available 
soon. 

Willham discussed the results obtained from an analysis of 
the Angus Sire Evaluation program. He noted that besides 
identifying superior sires these programs can be used to 
learn about the genetics of the various breeds. A copy of 
the hand-out is attached. 

Jim Glenn then reported on the progress of the Iowa Beef 
Improvement Association custom progeny testing program to 
date. Attached are copies of the results for the four breeds 
in the test. It was noted that conducting such custom progeny 
testing programs could be a logical extension of BCI activity 
in many states. 

Vlillham then discussed the evaluation of maternal ability using 
field data as a procedure to go along with national sire evalua­
tion. Attached is a copy of the hand-out. 

Willham outlined a procedure that can be used to estimate herd 
means adjusted for sires so that ratios using these means can 
be used for over herd evaluation of individual performance. 
Miller noted that all field data needs to be used in national 
sire evaluation programs even when designed programs are in 
use. Attached is a copy of the hand-out. 

The meeting was opened up for discussion and an expression 
of concerns. The subject of testing for recessive genes was 
discussed at some length. L. Tom brought up the point that 
slaughter end point for these programs needs to be considered. 
c. K. Allen expressed concern as to how to evaluate maternal 
ability using daughter of a sire when part of the data were 
field data and part designed data. rrhe meeting was adjourned 
at 11: 30 AI\"I. The cormni ttee members were asked and none felt 
that another meeting of the committee needed to be held. The 
programs are progressing nicely. 
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CARCASS EVALUATION COT.J\~I rrrEE 

May 17, 1976 Kansas City, MO 

This committee covered several important aspects of carcass 
evaluation and the use of carcass evaluation data. 

( 1) • Discussion included data collection through the Beef 
Carcass Data Service (BCDS) prior to and after the 
February changes in USDA grading standards. lt is 
recommended that member organizations with Sire Evalua­
tion Programs recompute carcass grade data for cattle 
on which data was collected prior to the February 
grading changes. If the member organization doesn't 
have the necessary basic carcass data the organization 
from which BCDS tags were obtained or the USDA does. 
USDA will cooperate in finding and summarizing such 
data. Presently USDA compiles an IBf,: listing of all 
data and returns the IBM listing to the cooperating 
member. In the event other chanees occur in the future, 
it is recommended that the organiz~tion selling BCDS 
tags maintain a complete file on carcass data received. 

(2). Also relative to BC:DS tags the Committee thinks that 
those who p~rchase the BCDS tags should be clearly 
informed that the tag buyer needs to monitor the tags 
through slaughter to make sure that the data is actually 
collected. This means that the breeder or feeder or 
his representative should either be present when the 
cattle are slaughtered, or have firrr! assurance from 
the packer or grader that the tags will be recognized 
and the data collected. Tag purchasers should recognize 
when carcass data is not received the information lost 
is of far greater value than the 5C~ cost of the tag. 
We think the program will work for those who want it 
enough to make it '.vork. 

(3)· The committee reviewed the recommendation for quality 
scoring of carcass for USDA grade as recommended by the 
Carcass Evaluation Committee last year. We concluded 
that there is a need for more precise scoring for degrees 
of marbling. We recon~end that a scoring system from 0 
for devoid to 27 for abundant p1u_s he used. By assigning 
eachl?Tdegree of marbling a n1.;moer score actual differ­
ences in marbling over sire avera(ses can be ealculated. 
By comparison using whole nunbers :for each degree of 
marbling does not result in sufficten tly accurate evalua·­
tion. If it is deemed advisable to maintain the present 
numbering system of 1 thru 9, each 1/J degree of marbling 
can be expressed as l/3 or ·333· 

Respectfully submitted, 

Jim Wolf, Chairman 
Craig Ludwig, Secretary 
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BIF RECORD UTILIZATION CO~~ITTEE 

May 17, 1976 Kansas City, MO 

The following committee members attended the meeting: Bre 
Dahl, Gosey, Maddox, Ufford, Nelson (Secretary), and Nichols 

(Chairman). Several other interested people also attended. 

Nelson reviewed the highlights of the minutes of the 1975 
committee meeting. Chairman Nichols then called on Willham 
to discuss some items of old business. 

(1) Use of performance data in the show ring. 
Three items were proposed for use in the show ring: 
(al structure -height at the hooks 
(b growth rate - actual weight per day of age 
(c) body composition -back fat probe 
The question was raised as to how performance of non­
contemporary animals can be used in the show ring. It 
was concluded that there was some social value in use 
of performance data in the show ring. No action was 
taken on this proposal. 

(2) Types of performance programs. What types of programs 
are available? In what ways can performance data be 
utilized in the industry? Chairman Nichols appointed 
a committee of Willham, Bre Dahl and Ufford to refine 
the draft entitled, .. The Beef Industry and Performance 
Records". It was recommended that BIF publish this in 
the form of a two-fold brochure similar to others already 
published. 

Nichols stressed. that guidelines needed to be developed to 
help the commercial producer improve his productivity and 
profitability per cow. What are the steps, or stages, that 
a producer should follow? Baker said the two most important 
items were having each cow pregnant every year and using 
superior bulls. Chairman Nichols named Maddox and Nelson 
to develop a rough draft re: a recommended, simple improve­
ment program for the commercial producer that may not be 
identifying or weighing his calves. 

De Baca raised the question about giving guidance to producers 
with small or medium-sized herds re: utilization of cross­
breeding programs. One comment was that educators were making 
cross breeding recommendations too sophisticated. 

Willham voiced the need for more breeding and calving records 
in order to compute and use maternal breeding values. Too 
many performance records begin with weaning data rather than 
the breeding and calving information. There was a general 
feeling that the importance of maternal breeding values needed 
to be stressed in the BIF Guidelines. 

Respectfully submitted, 

Dave Nichols, Chairman 
Larry A. Nelson, Secretary 
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BIF FARIVI AND RANCH PRE AND POST WEANING TESTING 
PROGRAMS COWfliTTEE 

May 17, 1976 

REPORT AND RECOlV.iMENDATIONS 

CENTRALIZED COMPUTING FACILITIES 

Kansas City, Iv10 

Dr. James Martin, University of Arkansas, reviewed a computer 
management information system utilized by a number of large 
feedlots. Dr. :rv~artin discussed the system as it will be aJ?plied 
in the Arkansas Central Bull Test system and how it could pos­
sibly be used on a national basis. He commented on a number 
of questions from the floor. 

COW EFFICIENCY 

Discussion was initiated by a presentation from Richard Benson 
concerning equations that could possibly be used to estimate 
efficiencyu Indicies for biological efficiency and economic 
efficiency of cows were presented. 

BIRTH WEIGHTS AND THEIR USE IN PERFORMANCE PROGRAMS 

Larry Nelson reviewed the work of this subcommittee in this 
area. 
Motion: A motion wasmade by Cliff Iverson and seconded by 
Dusty Rich that the subcommittee look into age-of-dam effects 
on birth weights. The motion carried. The subcommittee con­
sists of : Don Vaniman, Chairman; Larry Nelson; c. Greig; 
c. Ludwig; w. Rowden; D. Strohbehn; D. Vaniman and J. Wolf. 

AGE-OF-DAM CORRECTION FACTORS 

Jim Glenn reviewed the work of his subcommittee in this area. 
Several of the subcommittee recommendations had already been 
adopted earlier by the board. 

REPRODUCTI-rrE EFFICIENCY IN PERFORI\~ANCE PROGRAMS 

Paul Miller reviewed some of the concepts involved in the 
estimation of breeding value for maternal performance. It 
was suggested that the committee investigate this procedure 
in more detail. 

CALCULATION OF ADJUSTED VIEIGHrrs 

There was considerable discussion concerning the calculation 
of adjusted weights when the calves are v1eighed out of age 
limits. Concern for length of post-weaning test was expressed 
by several members. It was suggested that a poll be taken 
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to determine what length of test (eg. 140 day, 160 day, 
etc.) various organizations are using across the country. 
Motion: A motion was made by Gary Ricketts and seconded 
by Clar Acord to have the present subcommittee working on 
new methods of calculating adjusted weights for out of age 
limits cattle. This committee consists of Larry Benychek, 
Chairman; Chri.s Dinkel; J. D. Mankin; Jim Gosey; John Massey; 
Bobby Rankin and Lee Nichols. 

The Farm and Ranch Testing Committee Adjourned. 

Respectully submitted, 

Martin Jorgensen, Chairman 
Larry Benyschek, Secretary 

CENTRAL BULL TEST COMMITTEE REPORT 

May 17, 1976 Kansas City, MO 

Over the past year the BIF Committee on Central Bull Testing 
has had considerable discussion to standardize testing pro­
cedures and reporting of the data. The last revised BIF re­
port has served as a guideline toward this standardization. 
The two primary problem areas which have been discussed 
thoroughly during the past two years in subcommittee are: 

1. the variation of bulls age on test 
2. calculation of adjusted yearling weight 

The Central Bull Test Committee recommends that BIF advocate 
the adoption of the following procedural changes at all Central 
Bull Test Stations: 

1· 

Referred to 2. 
Subcommittee 

Stricken from 3· 
Report 

Age of calves at time of delivery to test 
stations should be at 180 days and not more 
than 275 days. 
Adjusted yearling 365 day weight = 

final test weight x 365 + additive age of 
days of age dam factor 

Height and length measurements be taken on 
all bulls and reported as an optional descrip­
tive measurement. 

Future committee discussions should pursue: 

1· The determination of which height and length 
should be taken and recommend 365 day adjust­
ments. 

2. The evaluation of bull's growth curve and 
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determine the point of mr~turi ty through the 
use of individual daily gain on test and feed 
conversion. 

Sincerely submitted, 

Richarly Whaley, Chairman, BIF Central Bull Test Committee 
c. J. Christians, Secretary 
J. A. Carpenter D. Nelson 
R. Deese B. Rankin 
R. Fincham G. Ric1{e t ts 
B. Morgan w. Severin 

R. Wallace 
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"Reflections on BIF and its Future" 

by Frank H. Baker 

May 17, 1976 

BIF is an institution where all individuals interested 
in the performance movement are joined together in the acquisi­
tion of knowledge and the search for truth· BIF functions 
in the transfer of knowledge and concepts between and among 
organizations which are routinely providing performance pro­
grams, data and activities for the benefit of their members. 
BIF recognizes and identifies for the industry a group or body 
of knowledgeable individuals who serve the industry and/or 
its components as resource persons in the broad field of beef 
cattle improvement. BIF is a force in the expansion of the 
boundaries of beef cattle improvement knowledge and the dis­
covery of new truths related thereto. 

The beef industry on the u.s. scene has accepted and/or 
established BIF as the vehicle for (1) independent and objective 
criticism on beef improvement, (2) flow of ideas concerning 
beef improvement, and (3) consultation or advice concerning 
beef improvement. To date, BIF has been able to meet this 
responsibility because it was the focal point for the inter­
action and fermentation of the views, ideas and facts from 
individual cattle breeders of all breeds, beef cattle research­
ers and educators from many institutions, government officials 
concerned with methods and regulations, commercial cattle pro­
ducers and cattle industry service representatives. Among 
these individuals, BIF in its research forums and committee 
activities not only permitted but encouraged individuals to 

••• think unthinkable thoughts and explore intolerable 
ideas and to proclaim their findings. 

The future course fo£·BIF represents a special challenge 
because of the past acceptance of concepts and ideas that 
found their origins or recognition in BIF. The future chal­
lenge for BIF can be met if the basic ingredients for establish­
ing the strength and validity of ideas and concepts in the 
past are retained. These ingredients are: 

1. the equality of stature of individuals based on ability 
to perform in BIF committees regardless of experience, 
education or organizational identity. 

2· the checks and balance among interest groups, i.e. 
breed organizations, state associations, universities, 
etc., in BIF activities and governance. 

3· a policy which provides for public release and exposure 
of data and information during development stages 
regardless of source, impact or consequences of concep t 
if accepted and recommended. 
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4· an operational guide of performing needed functions 
which are not and/or logically cannot be performed 
by other organizations. 

5· a policy of planned periodic reyiew of all concepts 
in performance programs with appropriate revision 
of concepts and/or discarding of concepts which are 
outdated or no longer functional. 

6. continuation of BIF n1ember relationships policy which 
permits and encourages autonomy, initiative, and 
innovation by member organizations# 



ROLE OF EXTENSION IN BEEF IMPROVE~lliNT PROGRAMS * 

by Robert C . de Baca - IO\oJa 

In addressing myself to the topic, let me assert that I equate 

"Extension" and the "Land Grant University." In my mind Extension is one 

arm of the Land Grant unit and not a separate entity. Where I was in 

Extension, we were full staff members with full academic rank and generally 

the same training level as those in research and teaching. 

I happen to have strong feelings about the role of the Land Grant 

system and its Extension arm. I express my feelings as a 14-year veteran 

livestock specialist and now as a full-time taxpayer and user of Extension 

resources. I \oJish to assess the topic as it re l ates not only to beef 

improvement but to total effort. 

The most obvious and most accepted role of the Land Grant University 

has been to do research and to teach undergraduates. In the eyes of some 

teachers and researchers, Extension has been an inferior stepchild. 

Indeed, in the past 25 years we have had some prima donna researchers who 

have set themselves and their graduate students above and apart from under­

graduate teaching and from Extension. Please, I am not speaking from an 

inferiority complex--! am trying to set a stage. I deplore the stratifi­

cation that has existed. I am more than a strong advocate of basic research-­

! am a strong believer that our researchers, our class room teachers and our 

"field teachers" need to be current with their industry and its real \vorld 

problems. Too many university people are out of step with the drums from 

the real world. Let me motivate you to fill a role perhaps as is seen for 

you by those outside of academia. 

The role of the Land Grant University and Extension is to be innova­

tive, to find the new, to cause change and hopefully progress and to teach-­

indeed, to extend itself and its ne\·l ideas to the populace, to its clients 

and to those \oJho pay for its existence. The record of the Land Grant 

)'(Talk given at Southern Section - American Society of Animal Science 
in Mobile, Alabama on February 2, 1976. 
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Universities in accomplishing these tasks has been great . There is no 

other farm population as highly educated or as highly productive as ours, 

but we can ' t rest on yesterday's accomplishments. The role is to continue 

to build. 

During t he last t hree years I have been an ou tsider l ooking in at 

academia. I am now a memher of the critic set. Since I am no l onger on 

a university staff, peop le speak freely to me of their criticism for the 

university. Generally, your critics are those who are friends of the 

university, but they \-/ant results. They criticize in one breath and brag 

in the next that their sons or daughters are enrolled at your university. 

Yes, they \vant results. They want it in crop production, in livestock 

production, in social action programs--in many aspects. The reason they 

criticize is they knm-1 what good you've done, but they know there's mor.e. 

Your clients want leadership from their university. They want direc­

tional programs and I think they \vant courage. I hear too many Extension 

specialists criticized for trying to be nice guys , for taking the easy way 

ou t and for unwillingness to lead out or to be criticized . I hear you 

criticized for building programs to build your 0\·JO ego. I hear you criti­

cized for not having today's technology written up in applicational form. 

I not only hear these criticisms, I have seen them be justifiabl e. At the 

present time I am doing a large developmental consulting project with a 

minority group that has its own "specialist" available. And I dare say 

he's retired at under 45. He has essentially given up. He's a nice fellow 

but he has no program. He hurts your image and mine. 

Specifically concerning beef improvement--we need help. We need he l p 

right out of the Dean's offj ce to chart direction. I think directional 

policy should be knO\vn to Lhe state. Where does your Dean and Department 

Head stand on developing beef improvement--where do they stHndl Some would 

prefer for the stand to be taken dmvn the line. Basically, all schools 

have "beef specialists." It's part of the furn iture--but what of direction? 

How does the direction compare with the the classroom? Are the classroom 

and Extt::nsion saying the same thing? How does research fit in? Are you 

headed in a direction or in opposites? The coordination of beef breeding 
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projects na ti ona lly is gi v ing us good r esearch--good answers. We have 

l ot s of firm bas i s on which t o dec i de . Ye t, l ot s of this is not converted 

t o cat tlemen' s l anguage . And then at t he c l ass r oom l eve l v7e have grea t 

teaching materia l s but somehou \ve ' re graduating t oo many youngs t ers who 

think li fe i s just a n ex t ended rodeo or coun ty fair. We t um out t oo 

ma ny who philos ophica lly a r e no t ma tured t o t he extent of t he i r tra ining. 

He train t hem well i n science and techno l ogy , t hen t hey graduate and really 

don' t want t o work and would rather clip hair . I ' ve dea lt with several 

l ike this in the past t hree years . 

The grea tes t l eader s hip t hat the Land Grand Univer s ity can g ive t o 

beef improvement programs is to believe in them, to have t he courage to 

t ry to bui ld them strong, to map out and wr i t e up usable and appl i cab le 

p r ogr ams , and t o organize breeders to unde r wr ite and ca r ry out thei r own 

p rog rams with s trong uni versity guidance. The balance between convict i on 

and coownience i s often uncomfortable. It ' s cer t ain ly easier to be accom­

modating t han courageous, but what \.Je need is direction , pur pose and pur­

s u i t of progr am. I have a list of t he Ex t ension Specialists in a r eas a nd 

at stat e l evel, and it ' s several pages l ong. There ar e enough t ha t we 

s hould have no weak beef cattle improvement associati ons . We should have 

crossbreeding being done systematically by now ; we shoul d have more bu lls 

being t ested ; we shou l d have more carcass tags being used. I know you are 

busy but I ask t h e same question I asked as a livestock specia list, "Do 

we hide beh ind the word 'Educator'?" Are ~.,e too much educator and not 

enough doer? 

It is my feeling that we have a l l. the technology t o move ou t on be t ter 

programs i n beef production--at the breeding and management levels. The 

successful programs today exist in pockets generally centered around a key 

person . 

It is time to move out together. It i s time to launch programs i n 

thrusts . This is somet hing I couldn't get my co l leagues to do in 14 years 

as a specialist . It ' s time lor team approaches . It is time to concentrate 

on specifics and give less priority to t he brush-fire approach. If you 

real l y \vant a s t rong performance progr<.Hn in your state (and I think you 

shoul d), ge t t he direction set at every level from Dean to Extens i on 
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assistant, then go. Too often one can't get any program action at the 

county level. They're too bogged in red tape. If you want a bull test 

station (and I think you should), go get it. Nothing but inertia stops 

you. If you want systematjc crossbreeding (and I think you should), 

write a simplified bulletin and preach it from every orange crate, from 

every microphone, fill the newspapers >vith it, but go get it. 

Frankly, I think our beef improvement programs are being sidetracked 

by inertia, steer shm-1s, cattle traders and the packing industry. Inertia 

is the failure to build the programs. Is this a problem with you? The 

steer shows are giving us misguided breeding goals and misguided evaluation. 

(Are you strong enough to face up to them?) Cattle traders talk down 

cattle that aren't today's market need--they're either too big or too 

little or too fat or too thin or wrong colored . (Can you redirect them?) 

The packer buyers promote what they need today. Most of them don't know 

genetics and know very little nutrition. They guess weight real well but 

if we changed breeding programs at each of their suggestions, we'd do so 

each six \veeks. (Do you have the courage to change them?) We must decide 

what's right and follow it. 

The research of the last 50 years gives us guidance. The efforts of 

the Beef Improvement Federation in charting method gives us direction. Now 

what we need is conviction, courage and to kick the inertia. The breeding 

herds of America are in better shape and better hands than 15 years ago 

hut there's lots of work to be done. Your role is to lead--not to follmv. 



SIRE EVALUATION--A LEARNING EXPERIENCE 

R. L. Willham 
Iowa State University 

The Angus Sire Evaluation Group Three Report--Fall, 1975--is published. 
Although only 54 sires are listed, 95 have expected progeny differences. Some 
had fewer than 10 progeny while others were dropped after their initial listing. 
These 95 differences are new data that has not been available in the Angus breed. 
The results from Angus Sire Evaluation will open new doors to genetic improve­
ment not only by breeders using the results in their selection decisions, but 
by what can be learned about the genetic structure of the Angus breed . The 
purpose of this writing is to report on what has been learned about the genetics 
of the Angus breed using the sire evaluation data up to this time. Specific 
topics are as follows: (1) the variation among expected progeny dijferences that 
can be attributed to pedigree groups or strains of Angus sires, (2) the genetic 
correlations among the traits evaluated, (3) the evidence for sires ranking nearly 
the same in diverse test groups, and (4) the inclusion of maternal breeding values 
for each sire. Each topic will be discussed in turn. 

Sires were placed in broad pedigree groups by examination of their four­
generation pedigree. Then the variation among expected progeny differences for 
each trait was partitioned into that due to pedigree groups (strains) and that 
due to sire differences within pedigree groups. The general result is that the 
majority of differences among the expected progeny differences for all traits are 
due to sire differences within pedigree groups. That is, there are sires with 
relatively high expected progeny differences in all pedigree groups. This may 
change as more data are added. However, it indicates that at present there is 
a rather wide base of Angus germplasrnfrom which to select superior sires. 

The genetic correlations among the traits evaluated in the program are 
generally low except for the one between weaning and yearling weight which was 
+.6. Weaning weight is 7/12 of yearling weight as was expected. This information 
reveals that the program is measuring traits that need to be measured, since being 
high in yearling weight does not mean superior cutability or carcass quality. 

The reason for using 12 reference sires initially was to find out if sires 
r anked the same in rather diverse management groups. Analysis of the reference 
sire data suggests for weaning weight that a near constant difference between 
the high and low reference sire exists when the groups differ in average weight 
from 380 pounds to 480 pounds. They never change rank . The same is true for 
yearling weight when the groups differ in average weight from 550 pounds to 990 
pounds. The difference between the high and low reference sire was nearly con-
stant suggesting also that the expected progeny differences should be expressed 
in pounds not in ratios. At this time there is no evidence to suggest that sires 
change rank depending on the management or location of the progeny test. See figures. 

Included as an insert in the group 3 report is a listing of the maternal 
breeding values for all the sires evaluated in the program. The maternal breed­
ing value reported compares the ability of these sires to produce daughters that 
will milk. The value is obtained not as a part of the sire evaluation program, 
but from all of the accumulated AHIR data . Included in the maternal breeding 
value, when available, are the average weaning weight ratio of calves of the 
dam and the average ratio of calves of the daughters of the two grandsires and 
the sire. This new piece of information concerning milk potential of daughters 
adds much to the description of the sires and probably is enough on this trait 
in beef production. The attached sheets give the maternal weight breeding values 
for Angus sires. 



THE REASON FOR TWELVE REFERENCE SIRES INITIALLY 

Twelve reference sires were selected to start the Angus national sire eval­
uation program. There were two reasons for so many when all that would have been 
needed was one. The expected progeny differences of the twelve will form the 
base group of Angus sires. In the future, average genetic change can be monitored 
using this base group. The second reason was to evaluate the possibility that 
progeny of sires do not rank the sires the same in each environmental group or 
progeny test. This can be measured in terms of the sire by test herd interaction. 

The reference sire data available to date was analyzed using a model that 
fit a fixed herd effect and random sire and sire by herd effects. This analysis ' 
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was done using the analysis suggested by Henderson where the sire by herd equa­
tions were augmented on the lead diagonal by the ratio of the error variance to 
the interaction variance (20) and then these equations were absorbed into the 
herd and sire equations. The resulting herd equa~ions were absorbed into the 
sire equations and to obtain a solution for the remaining·sire equations the 
ratio of the error variance to the sire variance (12 for weaning weight and 
7 for yearling weight) was added to the lead diagonal. Then the sire equations 
were solved. The sire EPD values were used to solve the herd equations and both 
effects were used in the sire by herd equations to obtain the sire by herd ef­
fects. 

This accomplished, the reference sire with the highest EPD (code 10) and the 
reference sire with the lowest EPD (code 5) were used to demonstrate the extent 
of interaction evidenced in the data. There were 9 herds where sire 5 and 10 
were directly compared and 13 for yearling weight. The herds were ordered from 
the lowest to the highest average weight and the value 

HERD + EPD + INTERACTION 

was calculated for the two sires in each herd. The result is graphed in Figure 
1 for weaning weight and Figure 2 for yearling weight. The failure of the two 
lines to be exactly parallel and have exactly the same slope indicates -that there 
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is a bit of interaction present. However, the extreme sires never change rank. 
Sires having similar EPD values will often exhange rank. The two figures show 
really very little evidence that interaction (rank change) is important. In 
fact, when yearling weight herd means differ from 554 to 987 pounds, the dif­
ference between RSS and RSlO is quite similar as it is over the complete range . 
Also, the figures suggest tha t EPD values should be reported as a difference 
rather than a ratio because as the herd means go up the difference remains con­
stant. If the difference (EPD) increased as the herd mean increased the EPD 
values should be reported in ratios. 

The tenative conclusions arrived at from this analysis are as follows: 
1. The extent of interaction or the failure of Angus sires to rank the 

same in each test appears to be minimal. This suggests that the pro­
gram as designed should do a reasonable job of comparing sires even 
though some sires are tested in only one herd. 

2. The EPD values should be reported as differences since there is no evi­
dence that the differences increase as the herd mean increases. 
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SIRE EVALUATION PROCEDURES APPLIED TO THE ESTIMATION 

OF HERD MEANS 

R. L. Willham 
Iowa State University 

The beef industry is using principles of animal breeding at an ever increasing 
rate. One major deterent to the use of performance records for selection over herds 
is that little is known about the magnitude of genetic differences among herds. 
Cundiff et. al. (1975) have given some estimates on a small sample of herds, but 
they have not supplied a procedure by which this knowledge can be incorporated into 
existing performance programs of the beef industry. This lack of knowledge on the 
extent of genetic herd differences has led at least 11 beef breeds into national 
sire evaluation programs. In these programs, progeny of sires are fairly compared 
through the use of reference sire progeny in each of the contemporary groups. This 
progeny testing is appealing since the dairy industry has made genetic change using 
it. However, as Dickerson and Hazel (1947) so aptly pointed out, when heritability 
is high and the trait is measurable on the individual, the performance test of the 
individual himself can be used to obtain more rapid genetic gain per unit of time 
than can the more accurate progeny test. For highly heritable production traits 
in beef cattle, the progeny test should be generated as the result of using year­
ling bulls selected on their own performance. These progeny tests can best be 
used to advantage as sib tests on sons of the sires. 

The real differences that exist between the two breeding problems (beef versus 
dairy) need to be understood and taken into account in the design of all performance 
programs as well as those developed for sire evaluation in the beef industry. Also, 
the problems now being encountered in the dairy program might as well be recognized 
and approaches taken to solve them in beef programs now being developed. 

The production traits of economic importance in the beef industry are moderate 
to highly heritable and are measurable in both sexes before sexual maturity. This 
means that the performance test can be used to select superior parents and can re­
sult in a reduced generation interval. The problem to date with using this advan­
tage is that many important selection decisions occur among animals from different 
herds. Such comparisons are made now using ratios which are the individual records 
divided by the contemporary group average. As with deviations, this procedure elim­
inates all differences among the contemporary group averages. Since environmental 
differences are expected to be largely responsible, the procedure is not without 
merit. However, a procedure is needed to make deviation or ratio records more use­
ful in selection of parents over herds. 

The purpose of this paper is to explore the potential of mixed model sire 
evaluation techniques for the estimation of fixed herd means that are adjusted for 
genetic differences among herds. These herd means could be used to ratio or devi­
ate individual performance records. These resulting ratios or deviations could be 
used to rank individuals on their own performance over herds since the genetic 
differences among herds would remain in the ratios or deviations. 

Fitting simultaneously the herd means and sire effects eliminates. the genetic 
differences among the herd means due to differential use of sires which accounts 
for one-half of theproblem. Eliminating the average dam contribution from the herd 
means is the difficult part of the problem. This results because dams remain in 
the herds confounding the genetic and environmental contribution in the herd means. 

However, since sire selection in beef accounts for the majority of the pressure, 
ignoring the average genetic level of the dams may not be too important. To date, 
the only way to estimate genetic differences over herds i s by using AI to spread 
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at least some sire groups over herds. This suggests to es timate the genetic level 
of the dams in a herd will require that open AI in beef must progress to the point 
that sires of the dams in each of the herds as well as the sires of the calves can 

• ~ have a sire effect estimated for the performance of the calves of their daughters. 

.. 

.. 

/ 

., 

At present, not enough sires are available to do this, but the time will come when 
~ this refinement can be made. Then the majority of the ·genetic differences among 

herds could be eliminated from the herd means. 
In cur rent beef data, AI is not extensive and many sires are used in their 

herd of origin. To be included in such an analysis a herd would need to have 
progeny from one or more sires used extensively enough in the breed to serve as ~ 

reference sires. ~ 

I" 

,· 
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ANALYSIS PROCEDURE 
The linear mixed model used assumes herds fixed and sires random. This is the 

model proposed for dairy sire evaluation by Henderson and co-workers. The method 
estimates the maximum likelihood herd effects when a normal distribution is assumed 
and the sire effects meet the selection index criteria, Henderson (1973). The model 
is as follows: 

where 

!l 

y = Xh + Zs + e 

y m x 1 vector of progeny records , 
X = m x q known design matrix, 
h q x 1 vec tor of herd means (~+h.), 

k d . . ~ z 
s = 

e = 

m x p nown es~gn matr~x, 

p x 1 vector of sire effects with E(s) = ¢ and 
E(ss') = D = I 0 2 and 

P e 
m x 1 vector of random deviaitons with E(e) = ¢ 

and E(ee') = R = I a 2 and s and e are independent. m e 

The equations to be solved for the sire effects and the herd means are as follows: 

X'xh + X'Zs = X' y 
• A 

Z'Xh + (Z'Z + RD- 1)5 = Z'y 

This assumes R = I a 2 so that the generalized least squares equations can be multi­
m e 

plied by R to eliminate R- 1 from the equations. The term RD- 1 equals I · (o 2 /o2
). 

p e s 

The h vector includes the mean with each herd effect as ~ + h. so no restrictions 
~ 

are needed on the herd equations. Since a2 /o 2 is added t o the lead diagonal element 
e s 

of each sire equation, no restirctions are needed to obtain a unique solution. The 
sire estimates derived sum to zero. To reduce the number of equations for solution, 
the herd equations a r e absorbed into the sire equations as 

[cz•z + RD- 1
)- (Z'X(X'X)- 1X'z)) s = [z'y- (Z ' X(X 'X)- 1X'y)1 

These equations are in the form Cs Q where 
A 

s 

The sire equations with he rd means absorbed are easy to generate computationally. 
The sire-herd groups are read in herd sequence a nd only the herd absorbed; sire 
equations are made. Usin g summation notation the values of C and Q are as 
f ollows: 

. I 
l 
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Note that as each herd read in is concluded, the several values of 

n .. 
n .. (1 - .2:.1) , 

l.J ni· 

nijnij' 

ni· ' and 

nij(yij· - Yi .. ) 

pretaining to each sire (j ) can be added to the sire equations. When all herd-sire 
groups are read in the lead diagonal of C is au~ented with o2 /o 2 and the inverse 

e s 
of C or c- 1 obtained. Then c- 1Q gives the sire estimates that are regressed for 
numbers of progeny and for incomplete heritability. 

Back solution yields estimates of the herd means as 

-------.... 
n. (lJ +h.)+ En .. s. = y. 

l.. l. . l.J J l. .• 
J .......---.... 

lJ +h. = (y. -En .. s)/n. 
l. l. • • . l.J l.. 

J 

noting that the herd means are adjusted for the sires used in the particular herd. 
The practical aspect of using sire evaluation techniques to estimate herd means 

adjusted for genetic effects is that it can be done at the end of the season. Large 
numbers of herds and sires can be evaluated using iteration to solve the sire equa­
tions. 

Each bull and heifer calf that has a record in the season can have its record 

------- ------either divided by (lJ + h .) to form a ratio or deviated by (lJ +h.) to form a devia-
l. l. 

tion. Then these records can be ranked over herds at the end of the season. A 
listing of the top 50 yearling bulls could be quite valuable in selecting those sires 
to progeny test for carcass data in the breed wide sire evaluation program while 
using these top bulls in the breed so that sons would be available on them when the 
progeny test for carcass was complete. 
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MATERNAL BREEDING VALUES 

R. L. Willham 

Starting November 1, 1975, Angus breeders received MATERNAL BREEDING VALUE RATIOS 
on , the calves weaned during the month of October. These selection worksheets are 
sent out monthly. Like the regular selection worksheets the bull calves and the 
heifer calves have maternal breeding value ratios and are ranked on this value. The 
regular selection worksheets sent out at weaning and at yearling time give the esti­
mated breeding value of the animals for the ability to grow. These new values have 
to do with maternal ability and, in particular, with milk production potential. 
These maternal breeding value ratios and the yearling breeding value ratios can both 
be used to merchandize yearlings as well as select herd replacements. 

There exists in the breeds many strains that grow lean tissue rapidly . Progress 
has been made in this highly heritable trait. The time is now to develop objective 
means of evaluating yearlings, especially bulls, on their potential to sire daughters 
that have mothering ability or milk in the right amount to wean a heavy calf and 
yet rebreed for the next calf. This is difficult to accomplish because of the sex­
limited nature of the trait and the time required to measure it. If the dairy ap­
proach is used there will be a six year progeny testing program before calves of 
daughters of a sire can be used as the selection criterion of sires. This is the 
reason for developing these maternal breeding value ratios rather than adding on 
the daughter evaluation to national sire evaluation programs. With the opening of 
records for use in breed improvement, estimating maternal breeding value ratios 
using all breed data is a possibility. 

Now let us consider how these maternal breeding value ratios are calculated. 
The following is a pedigree diagram of an animal of interest: 

WPftan~ IJctGMt •• ('M\I&S.f.--- - -n-ll6lfttCS or fGS .,_ .. __ _ 
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Note that, with the exception of the calves by the dam, each set of weaning weights 
are from daughters of a s ire , meani ng that the materna l ability being measured is 
passed on a generation, so it is genetic. The maternal breeding value ratio uses 
four pieces of information when they are available. These are as follows: 
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1. The average weaning weight ratio of calves of daughters of the paternal grand 
sire. The diagonal value for this average is 

1 + (m-l)R + n-1 
nmH 8n 

where m = average number of calves per daughter, n = number of daughters, 
R = repeatability, and H = heritability. 

2 . The average weaning weight ratio of calves of daughters of the sire. The 
diagonal value for this average has the same structure. 

3. The average weaning weight ratio of calves of daughters of t he maternal 
grandsire. The diagonal value for this average has the same structure. 

4. The average weaning weight ratio of calves of the dam. The diagonal for 
this average is 

1 + (m-l)R 
mH 

where m is the number of calves of the dam. 
These averages are weighted heavily for maternal ability rather than growth rate. 
Any information that is available is combined into a single breeding value as was 
done with the regular breeding values for weaning and yearling weight. This pro­
cedure would have little information if it were not for the opportunity to look up 
the weaning ratios of all calves of the daughters of the paternal or maternal grand­
sire in the herds in which they were used. See the example of the selection work­
sheet for maternal breeding values on the attached sheet. 

Real problems exist to include fertility information. The values of m and n 
of the relatives with the value of the possible average number of calves (m') would 
give a good picture of fertility if one could assume that all calves were recorded, 
but they are not in most performance programs. Use of the calf crop percentage of 
the dam is probably all that is practical at this time. This is unfortunate because 
fertility is much more important than milk production. However, this will serve 
to get breeders thinking about measuring maternal traits. 

Use of maternal breeding value ratios by breeders can help breeds maintain their 
superior maternal performance while still improving feedlot growth rate. Without 
these maternal performance indications it would be possible to loose a maternal ad­
vantage by going all out for size and growth rate. This represents another oppor­
tunity for creative breeders to develop sound breeding programs. The breeds that 
survive the intense competition for the commercial man's germ plasm dollar will be 
those breeds having an association that provides them a sound performance program 
and breeders willing to adopt the new technology in practical breeding programs. 
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RECORD USE IN THE SHOW RING 

R. L. Willham 

Iowa State University 

Even with the shift from purely subjective appraisal to more objective means 
of evaluating the breeding value for economic traits, the show circuit is a viable 
part of the beef industry and reportedly is demonstrating the "modern" type that 
is growthy, sound, and muscular. Well defined performance tests are readily avail­
able to the beef industry. They are simple to conduct and provide records useful 
in estimating the breeding values of animals for the commercially important traits. 
Such evaluations can easily be eclypsed or enhanced by show ring winnings, even 
using untested relatives. 

The purpose of this is to consider the role of records in the show ring. This 
is done by looking at some relevant genetic concepts and outlining opportunities 
for the integration of the means available to evaluate the commercial breeding value 
of beef animals. 

GENETIC CONCEPTS 

Consider some concepts that will clarify what has been accomplished genetically 
in the show ring and what can be hoped for in the future. Humans have always per­
ceived the world in terms of differences. It takes at least two animals to make a 
class and, unless there is deviation from the norm, genetic influence is unobservable. 
The science of genetics and, consequently of animal breeding, deals exclusively 
wj_th differences, never with absolutes. The concept of heritability involves dif­
ferences. Heritability is defined as the fraction of the differences among animals 
treated alike, as nearly as is possible, that are hereditary. Heritability of a 
trait is useful in determining the average change to be expected in a group by 
selecting superior parents. The fraction of the superiority of the parents trans­
mitted to the progeny is the heritability. Note the use of the word difference. 

Three general classes of traits exist in beef cattle: reproductive, physio­
logical9 and morphological. TI1e reproductive complex is lowly heritable. The 
physiological traits, such as growth rate, are moderate (20-50%), and the morpho­
logical ones, such as skeletal structure, are highly heritable (50-80%). These 
evaluations of heritability are from measuring differences among animals treated 
alike. The heritability of a trait can be drastically reduced when environmental 
differences are an important part of the variation. Bringing animals together 
from extremely diverse environments reduces the heritability of the differences 
that are observable in the ring. In fact, with the exception of the very highly 
heritable morphological or structural traits, there are few traits that have a 
reasonable fraction of the differences that are heritable. Except through the 
genetic correlations with structural traits, differences in reproductive or physio­
logical traits (such as gain in the shm11 ring) are mostly environmental. Based 
on this premis, it is relatively easy to aceount for the changes made by the 
shot•l ring and those that are currently being made. Long bone length is very 
highly heritable; no matter how the animal is treated, skeletal structu~e develops 
first. Thus, to refine the ox for beef production, selection for short long bone 
length reduced general size and, because of the genetic relationship with rate of 
maturity, tended to decrease the time at which fat was deposited. This achieved 
the desired result of a thick, blocky animal that matured early and had a relatively 
small mature size. 

Today, the judges are again influencing long bone length, only in the opposite 
direction. Selection for long bone length increases general size and, as a result 
of the genetic relationship with rate of maturity, tends to increase the age at 

. 
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which fat is deposited. The result is a long, tall and relatively immature in­
dividual that has little fat deposited. Some selection appears to be done on 
immature form at a given age . This, coupled with increasing long bone length, 
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makes for large mature size which is not desirable. What upsets the person looking 
at commercial production is the fact that measuring growth rate through the relevant 
commercial period is really so easy and measures directly the trait of economic im­
portance, rather than using an indicator trait. 

This is not the only factor basic to the problem of beef improvement. Another 
factor is the concept of type, that ideal combination of characteristics that bet­
ter fit an animal for a specific purpose. To assert what "modern type" is without 
letting the animals perform and then looking at the resulting ones, puts a definite 
limit on the variation from which to select superior performance since only those 
that conform to a type can be chosen. Replacing the static idea of type with the 
dynamic notion of an interbreeding population moving erratically at variable speeds 
towards an unknown future, is ranked as the greatest conceptual revolution in bio­
logy. And Darwin started it. Really, beef breeders are moving their herds in a 
direction, not really toward a goal or a formalized type. Goals or directions must, 

. . . 

,-
in the final analysis, be in terms of economic relevance to the commercial producer, • 

j" 

not of a formalized concept of "modern type". . _, 
OPPORTUNITIES 

Performance that is of relevance to the commercial industry, in the end, must 
dictate type. Much greater opportunity to achieve in a given direction exists when 
beauty, pride of ownership, etc. are relegated a second place position. After all, 
beauty is in the eye of the beholder. The long faced heifers look better than 
they once looked. Long bone length, what the show ring can influence, is really 
determined by setting the carcass weight desired, the percentage fat required in 
the carcass, and the availability of nutrients to specific cow operations . Enough 
latitude exists in these to produce beef from coast to coast and from border to 
border. 
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It does not make sense in this day and age, when simple performance programs 
that measure relevant commercial traits are available in most beef breeds, to use 
eye judgement alone to access long bone length, or to use selection based on an 
indicator trait. The issue in beef production is the specification of the product 
offered for sale. But eye judgement can be used to evaluate structural soundness 
and the records used to evaluate performance. Bunk. There is no research evidence 
available that clearly defines what is sound structure in the beef animal. Judges 
and cattlemen assert what is sound structure based on their limited observations. 
Post legged animals are not in fashion right now. How simple it would be to de­
sign and conduct an experiment to evaluate how important various visible struc­
tural characters are to soundness and, as a result, to longevity. It would take 
time, but the result would be a much clearer idea of how important being sickle 
hocked is to longevity. 
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The show ring and performance evaluation can be integrated, but to do it 
correctly will require some drastic revisions in current show practices. Animals 
simply can not be compared on moderately heritable traits unless they have some 
common environment. The differences in performance due to environment' (feed level), 
for example, can be so much larger than the genetic differences that comparison is 
impossible. To really integrate performance, the calves need to be fed a common 
ration from at least weaning to show time. Even then problems can arise. This 
takes the steer away from the youth. Having weight per day of age figures on each 
animal handed to the judge will not help. Possibly ratios with contemporaries 
would be better, but that ignores herd differences. And if a show string is kept, 
few contemporaries exist. For a judge to evaluate absolute performance information 
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he must assume each ani mal in class has had maximum treatment. Fat thickness 
measures are more heritable than growth, but the figure comes from differences 
among animals treated alike. In a show situation, feed level, exercise, and other 
things can cause large differences making the heritability much lower. 

From a geneticists point of view, what our youth are taught by show partici­
pation is suspect. Granting the responsibility they acquire, what they are seeing 
is that lavish care, proper blocking, correct set up, and other environmental 
crutches will, in the end, create the first place ribbons. The genetics has al­
ready been paid for by dad. In a world that is moving toward specification of 
product and animal units requiring minimum individual attention and real evaluation 
of genetic differences, what is being taught our youth may not be what they really 
need to learn. 

SUMMARY 

No livestock person wi l l deny that the British show ring has and does have a 
profound impact on the beef industry. Shows are fun and the winners are promoted. 
In the business of raising breeding stock for the beef industry, promotion is 
critical. Promotion is no substitute for specified performance, but in our econ­
omy it is an essential complement! When measures of performance can be integrated 
into an event equally rewarding both aesthetically and economically as the show ring 
is today, that event will replace the show ring as we know it, but not before. 
Beef production must be competitive to survive. The ultimate purpose of a breeding 
stock industry is to sell breeding value to the commerr.ial segment that it serves. 
Commercial producers followed the lead as breeding stock became more compact, but 
the newly introduced Continental draft breeds would not have been as successful as 
they have been if there had not been a need to convert cheap feed grain into beef 
with less fat. Breeds need to expend effort to become extremely relevant commer­
cially to survive the competition. With only so much available selection pressure, 
it seems a waste to squander part of it on forcing a formalized type. To be modern 
requires that breeders understand their herds as an interbreeding population moving 
at a maximum rate in an anticipatory direction! 



BIF Awards' Program 

The Commercial Producer Honor Roll of Excellence 

Chan Cooper l'.~ T 1972 
Alfred B. Cobb, Jr. MT 1972 
Lyle Eivens IA 1972 
Broadbent Brothers KY 1972 
Jess Kilgore MT 1972 
Clifford Ouse :MN 1973 
Pat Wilson FL 1973 
John Glaus SD 1973 
Sig Peterson NJ) 1973 
Max Kiner WA 1973 
Donald Schott MT 1973 
Stephen Garst IA 1973 
J. K. Sexton CA 1973 
Elmer IV:addox OK 1973 
Marshall Me Gregor :rv:o 1974 
Lloyd Nygard ND 1974 
Dave :Matti MT 1974 
Eldon Wiese lViN 1974 
Lloyd De Bruycker MT 1974 
Gene Rambo CA 1974 
Jim Wolf NE 1974 
Elmer Maddox OK 1974 
Henry Gardiner KS 1974 
Johnson Brothers SD 1974 
John Blankers lV:N 1975 
Paul Burdett ~FT 1975 
Oscar Burroughs CA 1975 
John R. Dahl ND 1975 
Eugene Duckworth l\:0 1975 
Gene Gates KS 1975 
V. A. Hills KS 1975 
Robert D. Keefer MT 1975 
Kenneth E. Leistritz NE 1975 
Marshall S. Me Gregor r.~o 1975 

1976 
• Ron Baker OR 1976 

Dick Boyle ID 1976 
James D. Hackworth l\~0 1976 
John Hilgendorf ]I!JN 1976' 
Kahua Ranch HI 1976 
Milton Mallery CA 1976 
Marshall l\":c Gregory MO 1976 
Robert Rawson IA 1976 
Wrn.. A. Stegner ND 1976 
u.s. Range Experiment Station MT 1976 



The Seedstock Breeder Honor Roll of Excellence 

John Crowe CA 1972 
Dale H. Davis MT 1972 
Elliot Humphrey AZ 1972 
Jerry Moore OH 1972 
James D. Bennett YA 1972 
Harold A. Demorest OH 1972 
Marshall A. Mohler IN 1972 
Billy L. Easley KY 1972 
Messersmith Herefords NE 1973 ! 
Robert Miller MN 1973 
James D. Hemmingsen IA 1973 
Clyde Barks ND 1973 
c. Scott Holden MT 1973 
William F. Borror CA 1973 
Raymond 1/.:eyer SD 1973 
Heathman Herefords '!lA 1973 
Albert West III TX 1973 
Mrs. R. w. Jones, Jr. GA 1973 
Carlton Corbin OK 1973 
Wilfred Dugan MO 1974 
Bert Sackman ND 1974 
Dover Sindelar MT 1974 
Jorgensen Brothers SD 1974 
J. David Nichols IA 1974 
Bobby LawTence GA 1974 
Marvin Bohmont NE 1974 
Ch~rles Descheemaeker MT 1974 
Bert Crane CA 1974 
Burwell 1.~ . Bates OK 1974 • 
Carl ton Corbin OK 1974 
Maurice r,a tche11 MN 1974 
Robert Arbuthnot KS 1975 
Glenn Burrows NM 1975 
Louis Chesnut WA 1975 
George Chiga OK 1975 
Howard Collins MO 1975 
Jack Cooper MT 1975 
Joseph P. Dittmer IA 1975 
Dale Ent?;ler KS 1975 
Leslie ,J. Holden MT 1975 
Jorgensen Brothers SD 1975 
Robert D. Keefer MT 1975 
Frank Kubik, Jr. ND 1975 .· 
Licking Angus Ranch NE 1975 
Walter S • Markham CA 197,5 
Gerhard Mitteness MN 1975 

1976 

Ancel Armstrong KS 1976 
James .Bennett YA 1976 
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Glen Burrows NM 
Jackie Davis CA 
Sam Friend MO 
Healy Bro ther s OK 
Jorgensen Brothers SD 

MT Stan Lund 
Jay Pearson ID 
L. Dale Porter IA 
Robert Sallstrom MN 
M. D. Shepherd NB 
Lewellyn Tewk sbury ND 

Continuing Service Awards 

Clarence Burch 
F. R. Car penter 
E. J. War wick 
Robert de Baca 
Frank H. Baker 
D. D. Bennett 
Richard Willham 
Larry v. Cundiff 

Dixon D. Hubbard 
J. Dav id Ni chols 

Oklahoma 
Colorado 
ARS-USDA? Viashington ,DC 
Iowa Sta~e University 
OK State University 
Oregon 
Iowa State University 
U.S. Meat Animal Re-

search Center 
USDA-FES, Washington,DC 
Iowa 

1976 

1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 

1972 
1973 
1973 
1973 
1974 
1974 
1974 

1975 
1975 
1975 

A. L. ELLER, JR. - Extension Animal Scientist a t t he 
Virgin~a Polytechnic Institute and State Univer sit y . 
Eller has been active in BIF since its beginning . 
He has served on numerous committee activi t ies 
and has served as Eastern Regional Secretary of BIF. 

RAY MEYER - Sorum, South Dakota was Red Angus Associati9n 
r epr esentative to BIF. He was president of the Red 
Angus Association after and during his appointment 
as BIF representative. He has been active in c ommi ttee 
work including the chairmanship of the Farm and Ranch 
Committee. r.:eyer ably served BIF as its president 
f or 2 terms. Ji1eyer and his family own and oper a te 
SODA.K Red Angus Farm in north western South Dako t a 
where they also produce many acres of wheat . 



Commercial Producer of the Year 

Chan Cooper 
Pat Wilson 
Lloyd Nygard 
Gene Gates 

MT 1972 
FL 1973 
ND 1974 
KS 1975 

1976 COMMERCIAL PRODUCER OF THE YEAR 

RON BAKER - Hermiston, Oregon is the BIF Commercial 
Producer of the Year. Beginning as a rancher in 
1955 and establishing a commercial feedlot in 1957, 
Baker is now President of C & B Livestock Company. 
This company incl udes divisions for ranching, beef 
improvement, farming and feed yard. Its procedures, 
practices and philosphies typify many BIF recommenda­
tions. The current scope of the operation includes 
ranching operations of more than 2,000 cows and the 
feed yard division with an 18,000 capacity. Key 
improvement practices includes sire selection, progeny 
testing, heifer selection, carcass evaluation , AI 
for extended use of superior sires. 

Breeders of the Year 

John ·Crowe 
~~s . R. w. Jones 
Carl ton Corbin 
Leslie J. Holden 
Jack Cooper 

CA 1972 
GA 1973 
OK 1974 
MT 1975 
MT 1975 

1976 SEEDSTOCK PRODUCER OF THE YEAR 

JORGENSEN BROTHERS - !Vlartin and Don, Registered Angus _ 
breeding partnership, Ideal, South Dakota, is the ·-
BIF Seedstock Producer of the Year. The award commends 
the Jorgenson's for being outstanding in demonstration 
of beef improvement principles. The 250 cow operation 
which involves approximately 5,000 acres oringinated 
as a commercial operation 30 years ago and changed to 
registered cattle breeding in the late 1950's• In the ~ 
early 1960's they acquired 4 certified-meat sires. 
About 5 years later they began using their·own sires 
and concentrating on rigid culling of the cow herd. ' 
Soon they were emphasizing the use of yearling bulls 
exclusively to increase genetic improvement. The 
partnership has previously been recognized as Master 
Seedstock Producers and Master Swine Producers by 
South Dakota Associations and has received BIF citations 
for excellence in breeders in 1974 and 1975· 
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Organizations of the Year 

Beef Improvement Committee
1 

Oregon Cattlemen's Assn• 
South Dakota Livestock Proauction Records Assn. 
American Simmental Association, Inc. 
~rican Simmental Association, Inc. (Breed) 
Iowa Beef Improvement Associat~on (BCIA) 

1976 BREED ASSOCIATION OF THE YEAR 

1972 
1973 
1974 
1975 
1975 

THE AMERICAN ANGUS ASSOCIATION is ·the BIF Breed Organization 
of the Yeari based on breed improvement activities. 
Richard Bel of Osceola, Iowa is President, Lloyd D. 
Miller is Executive Secretary and Fred Francis is in 
charge of beef improvement activities. The program 
includes weaning weights on 75,400 calves and yearling 
weights on 29,969 animals. Eleven hundred and thirty 
nine breeders reported performance data. The performance 
pedigree began in 1967; National Sire Evaluation and 
open AI began simultaneously in 1972• Maternal breeding 
values were calculated in 1975• The Association's commer­
cial program links these improvement activities recommended 
by BIF to the commercial farms and ranches. 

19 7 6 STATE BEEF ll/JP ROVEIVIEN T 
ORGANIZATION OF THE YEAR 

THE NORTH DAKOTA BEEF CATTLE IIVJPROVEJ/IENT ASSOCIATION, 
Lewellyn Tewksbury, President and M. A. Kirkeide 
Secretary is the Beef Improvement Federationvs state 
organization this year. Collecting and adjusting 
101,053 individual calf records and 8 1265 yearling 
records from 918 herds, the organizat~on tops all 
similar groups in the excellence of its program this 
year. Over 101 1050 cows in the state have been indi­
vidually identiried as part of the total program. 
Members received cow herd summaries and the Association 
sponsors a "Super Cow Contest" at the North Dakota 
State Fair. }.Teetings and schools for breeders are 
designed to up-date them on interrupting herd reports, 
sire and cow herd certification project, and USDA 
carcass evaluation program and the super cow contest • 



The Pioneer Awards 

Jay L. Lush Iowa State University 
John H. Knox New Mexico State University 
Ray Woodward American Breeders Service 
Fred Willson Montana State University 
Chas. E. Bel], Jr. USDA - FES 
Reuben Albaugh University of California 
Paul Pattengale Colorado State University 
Glenn Butts Performance Registry Internat'l• 
Keith Gregory US Meat Animal Research Center 
Bradford Knapp , Jr. USDA 

1976 

FORREST BASSFORD - Denver, Colorado - Journalism 

Research 
Research 
Research 
Research 
Education 
Education 
Education 
Service 
Research 
Research 

1973 
1973 
1974-
1974-
1974 
1974 
1974 
1975 
1975 
1975 

Forrest Bassford has been a champion of progressive l ivestock 
production. In his role with the Western Livestock Journal, 
Bassford has kept his reading public abreast of the progress in 
performance testing and crossbreeding. Where breeders were will­
ing to scoff at change, Bassford was able to temper their judge­
ment with reason and openmindedness. Bassford has been a friend 
to the performance movement. 

DOYLE CHAMBERS - Baton Rouge, Louisiana Research 
Dr. Chambers is Dean of Agriculture at Louisiana State Uni­

versity. For many years he taught Animal Breeding and conducted 
research in beef cattle which provided the performance movement 
with many answers. His work included studies in growth and 
efficiency, heritabilities, inbreeding and the like. Many of 
today's to~ research men in the beef industry studied under 
Chambers. 

MRS. WALDO EMERSON FORBES - Sheridan, Wyoming Breeder 
Mrs. Forbes has been a leader in the performance movement 

since its early days. The Forbes family were among the earliest 
Red Angus developers. She was instrumental in making the Red 
Angus breed one which req_uired performance data for registry. 
She has been most active in Performance Re~istry International, 
in Beef Im~rovement Federation and in many other cattle organiza­
tions. 

( 
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C. CURTISS 1V1AS T Blacksburg, Yirginia Education 

Mast was in on the ground floor of performance testing. 
He was instrumental in developing the first Beef Cattle Improve­
ment Association -- the Virginia BCIA which has served as a 
model for many others in methodology, success and continuity. 
Mast was keynote speaker at one of the BIF Conferences and has 
played a continual leading role in BIF. 

DR. H. H. STONAKER Fort Collins, Colorado Research 

Dr. Stonaker spent many years in teaching animal breeding 
and in conducting beef breeding research in Colorado. His 
research into genetic and applicational opportunities in beef 
cattle has given us much insight applicable in BIF. Through 
his research into growth, linebreeding and inbreeding some of 
the most popular. 
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BIF Board of Directors - Mailing List 

Dr. E. J. Warwick (EO) 
Natl. Prog. Staff 
USDA-ARS 
Room 304, B-005, BARC-W 
Beltsville, MD 20705 

Dr. Dixon Hubbard (EO) 
Extension Services 
USDA 
Washington, DC 20250 

John Whaley (•77) 
The Wye Plantation 
Queenstown, MD 21658 

James Bennett 
Red House, 
VA 23963 

(•79) 

Dr. A. L. Eller, Jr. 
Animal Science Dept. 
VPI 
Blacksburg, VA 24061 

Jere Cannon (•79) 
Route 3 
Flemingsburg, KY 41041 

Don Nelson 
Danville, 
IA 52623 

(EO) 

Martin Jorgensen 
Ideal, 

(•77) 

SD 57654 

Raymond Meyer 
Sorum, 
SD 57654 

(EO) 

Don Vaniman ( 1 78) 
American Simmental Assn. 
Box 24 
Bozeman, MT 59715 

Jack Cooper (•78) 
Willow Creek, 
MT 59760 

Dr. Craig Ludwig (•77) 
American Hereford Assn. 
Hereford Drive 
Kansas, MO 64130 

Fred Francis ( 1 77) 
American Angus Assn. 
3201 Frederick Blvd. 
St. Joseph, MO 64506 

Glen Butts (EO) 
Box 133 
Joplin, MO 64801 

William Durfey (EO) 
512 Cherry St. 
Natl. Assn. of An. Breeder 
Columbia, MO 65201 

Sherman Berg (•79) 
American Shorthorn 
8288 Hascall 
Omaha, NB 68124 

Dr. Jim Gosey (EO) 
Animal Science Dept. 
U. of Nebraska 
Lincoln, NB 68503 

Jim Wolf ( 1 78) 
Box 548 
Albion, NB 68620 

Dr. Larry Cundiff 
UStv!ARC 

(EO) 

Clay Center, NB 68933 

Dr. Frank Baker (EO) 
Dean of Agriculture 
Oklahoma State University 
Stillwater, OK 74074 
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Roy W. Lilley (14) 
Intl. Brangus Breeders 
9500 Tioga Dv. 
San Antonio, TX 78230 

Dr. Dub Waldrip ( 1q) 
Renderbrook-Spade Ranch 
Box 2763 
Lubbock, TX 79408 

Tom Cook (EO) 
Am. Natl. Cattlemen's Assn. 
801 E. 17th St~ 
Denver, CO 80218 

Mr. James T. Elings (£0) 
Box 938 
Hughson, CA 95326 

Lou Chesnut (71) 
South 1311 Westcliff 
Spokane, WA 99204 

w. A. Gillis, Head (~o) 
Beef Cattle Production 
Livestock Dv., Depto 
Ottawa, Canada 

.. 
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Eastern Regional BIF Members 
Page 2 

Haley M. Jamison 
Tennessee BCI Program 
Univ. of Tenn., Box 1079 
Knoxville, Tennessee 37901 

Roy Wallace 
Select Sires, Inc. 
Rt. 3, Box 126 
Plain City, Ohio 43064 

Michigan State Univ. 
105 Anthony 
Michigan Beef Cattle Brd. 
East Lansing, Michigan 48823 

John C. Goater, Jr. 
Univ. of Haine 
Dept. of Animal Science 
Orono, Maine 04473 

Donald M. Kniffen 
Rutgers 
Animal Science Dept. 
New Brunswick, N.J. 08903 

Richard E. Fowler 
Univ. of Delaware 
Animal Science Dept. 
Newark, Delaware 19711 

Virginia BCIA 
Va. Polytechnic Institute 
Dept. of Animal Science 
Blacksburg, Virginia 24061 

John N. Williams, II 
Clemson Univ. 
Animal Science Dept. 
Clemson, South Carolina 

29631 

Richard E. Deese 
Alabama BCIA, 201 Ext. Hall 
Auburn University 
Auburn, Alabama 36830 

W. M. Swoope 
Miss. BCIA 
Miss. State Univ., An. Sci. 
State College, Miss. 39762 

W. W. Wharton 
Buckeye BIF, 2029 Fyffe Rd. 
Ohio State Univ. 
Columbus, Ohio 43210 

Bob Leverette 
AMS-USDA (Meat Grading) 
Washington, D.C. 20250 



Eastern Regional BIF Members (Dr. A. L. Eller, Jr. 

Mailing List 

Bryon E. Colby 
Mass. BCIA 
Univ. of Mass. 
Stockbridge Hall 
Amherst, Mass. 01002 

Donald J. Balch 
Univ. of Vermont 
Animal Science Dept. 
Burlington, Vermont 05401 

Ellis A. Pierce 
NY Beef Cattlemen's Assn. 
Cornell Univ., 114 Morrison 
Ithaca, New York 14850 

Dixon Hubbard 
Extension Animal Scientist 
USDA-FES 
Room 5051, So. Ag. Bldg. 
Washington, D.C. 20250 

B. W. Wamsley, Jr. 
W. Va. Livestock Assn. 
G030 Ag. Science Bldg. 
Morgantown, West Virginia 

M. K. Cook 
Georgia BCIA 

26506 

Coliseum Bldg., Univ. of Ga. 
Athens, Georgia 30601 

North American Norwegian 
Red Association 

Ridglea Farms, Rt. 1, 
Box 346 

Burns, Tennessee 37029 

Russell Bredahl 
Kentucky BCA, Univ. of Ky. 
Animal Science Dept. 
Lexington, Ky. 40506 

Reg iona 1 Secy. ) 

Donald Hutzel 
NOBA, Inc. 
P.O. Box 607 
Tiffin, Ohio 44883 

Dr. W. A. Gillis 
930 Carling Ave. 
Ottawa, Ontario 
Canada 

D\vight Barney 
Univ. of New Hampshire 
Animal Science Dept. 
Durham, New Hampshire 03824 

Louis A. Malkus 
Univ. of Connecticut 
Animal Science Dept. 
Storrs, Conn. 06268 

Ben Morgan 
Pa. Beef Cattle Impr. Prog. 
Pa. State University 
324 Animal Science Bldg. 
University Park, Pa. 16802 

William A. Curry 
Maryland BCIA 
Univ. of Md., Animal Sci. 
College Park, Maryland 20742 

James Patterson 
North Carolina BCI Pr.1gram 
N.C. State University 
109 Polk Hall 
Raleigh, N.C. 27607 

Robert Sand 
Florida BCIA 
Univ. of Florida 
313 Rolfs Hall 
Gainesville, Florida 32611 

.. 
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Central Regional BIF Members 
Page 2 

John Massey 
Missouri Beef Cattle 

Improvement Assn. 
Univ. of Missouri 
Animal Science Dept. 
Columbia, Missouri 65201 

Jim Cosey 
Nebraska BCIA 
Animal Science Dept. 
Univ. of Nebraska 
Lincoln, Nebraska 68503 

James M. Moss 
Univ. of Arkansas, Box 391 
Dept. of Animal Science 
Little Rock, Ark. 72203 

Robert Fincham 
Midwest Breeders 
Rt. 1, Box 147 
Ames, Iowa 50010 

Vern Felts 
Wisconsin BIA, 224 Stock Pv. 
Univ. of Wisconsin 
Madison, Wisconsin 53706 

South Dakota Livestock 
Production Records 

601 Centre St. 
Rapid City, S.D. 57701 

Joe Sagebiel 
124 Turner Hall 
Illinois State 
Normal, Illinois 61761 

American Polled Hereford 
Association 

4700 East 63rd St. 
Kansas City, Missouri 64130 

Glen Butts 
Performance Registry Int. 
Box 133 
Joplin, Missouri 64801 

Keith 0. Zoellner 
Kansas State Univ. 
Webber Hall 
Manhattan, Kansas 66502 

Wendell Severin 
Red Polled Cattle Club 

of America 
3275 Holdrege St. 
Lincoln, Nebraska 68503 

T. D. Rich 
Oklahoma St3te Univ. 
Animal Science Dept. 
Stillwater, Oklahoma 74074 



Central Regional BIF Members (Dr. Jim Gosey, Regional Secy.) 

Mailing List 

Kentucky BCIA 
Animal Science 
Univ. of Kentucky 
Lexington, Kentucky 40506 

Dr. Bernard Jones, Jr. 
Curtiss Breeding Service 
Cary, Illinois 60013 

Iowa Beef Improvement 
Association 

123 Airport Road 
Ames, Iowa 50010 

Thomas Halfpenny 
Animal Care Prod.--3M Co. 
3M Center--220-7W 
St. Paul, Minnesota 55101 

M. A. Kirkeide 
North Dakota State Univ. 
University Station 
Fargo, North Dakota 58102 

Intl. Maine Anjou Assn. 
P. 0. Box 5636 
Kansas City, Missouri 

64138 

Jack Phillips 
Am. Chianiana Assn. 
Box 11537 
Kansas City, Missouri 

64138 

Bill Durfey 
Natl. Assn. of Animal 

Breeders 
P. 0. Box 1033 
Columbia, Missouri 65201 

Sherman Berg 
American Shorthorn 
8288 Hascall 
Omaha, Nebraska 68124 

John S. Sullivan 
Louisiana BCIA 
Louisiana State Univ. 
Knapp Hall, Rm. 239 
Baton Rouge, La. 70803 

L. A. Nelson 
Purdue University 
Dept. of Animal Science 
Lafayette, Indiana 47907 

Pioneer Beef Cattle Div. 
Johnston, 
Iowa 50131 

Charles Christians 
Univ. of Minnesota 
Animal Science Dept. 
St. Paul, Minnesota 55108 

Dr. Paul Miller 
American Breeders Service 
Rt. 1 
De Forest, Wisconsin 53532 

H. H. Dickinson 
American Hereford Assn. 
Hereford Drive 
Kansas City, Missouri 64105 

Lloyd Miller 
American Angus Assn~ 
3201 Frederick Blvd. 
St. Joseph, Missouri 64506 

• 



.. 

Western Regional BIF Members (Mr. James T. Elings, Regional 
Secy.) 

Mailing List 

Dan Weppler 
Mt. Beef Performance Assn. 
Mt. State Univ., Animal 

Science Dept. 
Bozeman, Montana 59715 

Dan Ellison 
Director of Field Services 
American Brahman Breeders 
1313 LaConcha 
Houston, Texas 77054 

North American Limousin 
Foundation 

Livestock Exchange Bldg. 
Denver, Colorado 80215 

Tom Cook 
American Natl. Cattlemen's 

Assn. 
801 E. 17 St. 
Denver, Colorado 80218 

Ben Livingston 
American Pinzgauer Assn. 
617 Rock Creek Rd. 
Norman, Oklahoma 73069 

Cache Valley Breeding Assn. 
1950 North Main 
Logan, Utah 84321 

Ne~v Mexico BCIA 
Drawer AE 
Las Cruces, New Mexico 88401 

James Nolan, Jr. 
Hawaii BCIA 
University of Hawaii 
1825 Edmondson Rd. 
Honolulu, Hawaii 96822 

Norman Warsinske 
Am. Murray Grey Assn. 
1222 N. 27th 
Billings, Montana 59101 

Red Angus Assn. 
P.O. Box 776 
Denton, Texas 76201 

L. A. Maddox, Jr. 
Texas A & M University 
Animal Science Dept. 
College Station, Texas 77843 

American Gelbvieh Assn. 
Livestock Exchange Bldg. 
Denver, Colorado 80216 

Colorado State Univ., BCIA 
Dept. of Animal Science 
Ft. Collins, Colorado 80521 

C. 0. Schoonover 
Wyoming Beef Perf. Assn. 
University of Wyoming 
Box 3354, Univ. Station 
Laramie, Wyoming 82070 

Clair R. Acord 
71 So. 100 E 
Provo, Utah 84601 

Carnation Genetics 
Box 938 
Hughson, qalifornia 95326 

W. Dean Frischknecht 
BCI Comm. of Oregon 

Cattlemen's Assn. 
Oregon State Univ. 
Corvallis, Oregon 97331 



Western Regional BIF Members 
Page 2 

Wm. Me Reynolds 
Washington BCIA 
121 Clark Hall 
Pullman, Washington 99163 

Don Vaniman 
American Simmental Assn. 
One Simmental Way 
Bozeman, Montana 59715 

American Intl. Charolais 
Association 

1610 Old Spanish Trail 
Houston, Texas 77054 

Roy Lilley 
Intl. Brangus Breeders . 
9500 Tioga Dr. 
San Antonio, Texas 78230 

American Galloway 
Breeders Assn. 

302 Livestock Exchange 
Bldg. 

Denver, Colorado 80216 

Dr. W. F. Bro~vn 

Box 29007 
Denver, Colorado 80992 

Idaho BCIA--Mankin 
Rt. 8, Box 210 
Caldwell, Idaho 83605 

Milton Sechrist, Chairman 
BCIA 
2425 E. Thomas Rd., Suite 4 
Phoenix, Arizona 85016 

California BCIA 
145 An. Science Bldg. 
Univ. of California 
Davis, California 95616 

Darrell Busch 
Boeing Computer Services 
P.O. Box 24346 
Seattle, Washington 98124 

• 
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Attendance - BIF Convention, 1976 

Dr. W. A. Gillis 
RR. 
St. Isidore, Ontario 
Canada 

Gunther W. Rahnefeld 
Research Station 
Brandon, Manitoba 
Canada 

Douglas V. Briggs 
RR. 1 
Northwood, New Hampshire 

03261 

Ben Morgan 
324 Animal Industry Bldg. 
University Park, Pa. 

Dr. Dixon Hubbard 
USDA 
Washington, D.C. 20250 

Everett J. Wanvick 
USDA, ARS-NPS 
Beltsville, Maryland 

20705 

John R. Whaley 
Wye Plantation 
Queenstown, Maryland 

21658 

James D. Bennett 
Red House, 
Virginia 23963 

C. C. Mast 
800 Gracelyn Ct. 
Blacksburg, Virginia 

24060 

W. A. Stuart, Jr. 
Box 146 
Rosedale, Virginia 24280 

Steve Wehrle 
Teaberry Rd. 
Lewisburg, West Virginia 

24901 

Azel Lewis 
Box 268 
Union, West Virginia 

24983 

Larry Benyshek 
235 Weatherly Woods 
Winterville, Georgia 

30683 

Don E. Franke 
Animal Science Department 
University of Florida 
Gainesville, Florida 32611 

Robert S. Sand 
Rt. 2, Box 28 
Alachua, Florida 32615 

Henry Whitley 
Horton, 
Alabama 35980 

Richard Deese 
201 Extension Hall 
University of Alabama 
Auburn, Alabama 36830 

Donald Applegate 
Rt. 3 
Versailles, Kentucky 

40383 

Po'i..vell T. Smith 
Rt. 4 
Stanford, Kentucky 40484 

Fred Livesay 
625 Country Club Dr. 
Apt. G-2 
Newark, Ohio 43055 
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Roy A. Wallace 
11740 Rt. 42 
Plain City, Ohio 43064 

Earl W. Klosterman 
Ohio Ag. R & D Center 
Wooster, Ohio 44691 

Don Hutzel 
Box 607 
Tiffin, Ohio 44883 

Marshall A. Mohler 
11402 S. Co. Line Rd. 
Wanatah, Indiana 46390 

Wayne L. Singleton 
2640 Willow Dr. 
W. Lafayette, Indiana 

47906 

Larry A. Nelson 
Animal Science Dept. 
W. Lafay~tte, Indiana 47907 

Robert C. Fincham 
Rt. 1, Box 147 
Ames, Iowa 50010 

Jim Glenn 
123 Airport Road 
Ames, Iowa 50010 

Garold L. Parks 
521 Hayward 
Ames, Iowa 50010 

Angus Stone 
4317 Lincoln Swing 
Ames, Iowa 50010 

Daryl R. Strohbehn 
4317 Lincoln Swing 
Ames, Iowa 50010 

Keith Vander Velde 
2003 Ferndale 
Ames, Iowa 50010 

Richard L. Willham 
Animal Science Dept. 
Iowa State University 
Ames, Iowa 50010 

J. David Nichols 
Anita, 
Iowa 50020 

G. W. Cornwell 
Rt. 2, Box 232 
Boone, Iowa 50036 

Dav.!Ld Grismore 
502 W. Jefferson 
Corydon, Iowa 50060 

Leon Dale Porter 
Lineville 
Iowa 50147 

Jay W. Hadley 
RR 1 
Union, Iowa 50258 

Jim Hemmingsen 
Newell, 
Iowa 50568 

A. Eugene Plager 
805 12th St. 
Grundy Center, Iowa 

50638 

Ralph E. Neill 
Corning, 
Iowa 50841 

Connie Greig 
RR 1 
Estherville, Iowa 51334 
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Tom Chrystal 
Scranton, 
Iowa 51462 

Chris Dinkel 
RR 3 
Brookings, South Dakota 

52006 

Kenneth Thatcher 
Rt. 1 
Cunnimg, Iowa 52061 

Clifford I. Iverson 
1335 Glenwood 
Ottumwa, Iowa 52501 

David E. Noller 
RR .. 3, Box 11 
Sigourney, Iowa 52591 

Don Nelson 
Danville, 
Io\.Ja 52 62 3 

De Von F. Andrus 
Box 167 
De Forest, Wisconsin 

53532 

Paul Miller 
6688 Highland Dr. 
Windsor, Wisconsin 53598 

E. R. Hauser 
Meat & Animal Science Dept. 
Madison, Wisconsin 53700 

Ray Arthaud 
101 Peters Hall 
University of Minnesota 
St. Paul, Minnesota 55100 

Charles Christians 
101 Peters Hall 
St. Paul, Minnesota 55100 

Robert Sallstrom 
Route 2 
Winthrop, Minnesota 55396 

Robert Miller 
Mabel, 
Minnesota 55954 

John V. Hilgendorf 
Rt. 1 
Welcome, Minnesota 56181 

Jerome Larson 
Kimball, 
South Dakota 57355 

Martin Jorgensen, Jr. 
Ideal, 
South Dakota 57541 

Greg Jorgensen 
Ideal, 
South Dakota 57541 

Ray Meyer 
Sorem, 
South Dakota 57654 

Mel Kirkeide 
University Station 
Fargo, North Dakota 58102 

Lewellyn Tewksbury 
Mercer, 
North Dakota 58559 

William A. Stegner 
Rhame, 
North Dakota 58651· 

Stan Lund 
Reserve, 
Montana 59258 

R. R. Woodward 
Rt. 1, Box 3 
Miles City, Montana 59301 
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Lloyd Schmitt 
Stanford, 
Montana 59479 

Don Burnham 
2515 Canyon Ferry Rd. 
Helena, Montana 59601 

Peter Burfening 
Animal Science 
Montana State Univ. 
Bozeman, Montana 59713 

Dr. Don D. Kress 
Animal & Range Science Dept. 
Bozeman, Montana 59715 

Don Vaniman 
1 Simmental Way 
Bozeman, Montana 59715 

Jess Kilgore 
Rt. 1 
Three Forks, MOntana 59752 

Jack L. Cooper 
Willow Creek, 
Montana 59760 

Bernard Jones 
Curtiss Breeding Service 
Cary, Illinois 60013 

Hartley Veysey 
4618 Garden Qtr. Rd. 
Me Henry, Illinois 60050 

R. E. Me Wethy 
Rt. 1 
Oswego, Illinois 60543 

Jim Schlichting 
Rt. 3 
Muscatine, Iowa 52761 

John R. Diehl 
326 Mumford Hall 
Urbana, Illinois 61801 

Gary E. Ricketts 
410 Sunnyerest W. 
Urbana, Illinois 61801 

James R .. Males 
RR 2, Box 295 
Murphysboro, Illinois 

Joe W. Cupp 
1022 W. State 

62966 

Union, Missouri 63084 

Bengt Lindhe 
SHS 
Eskilstuna, Sweden S-63 

Wm. Domermuth 
Rt. 1 
Hawk Point, Missouri 63349 

Mack Patton 
708 Murray Rd. 
Lee's Summit, Missouri 

64063 

H. H. Dickenson 
715 Hereford Dr. 
Kansas City, Missouri 64100 

Larry Atzenweiler 
Box 16050 
Kansas City, Missouri 64112 

Bob Judd 
Better Beef Business 
Box 12740 
North Kansas City, Missouri 

64116 
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C. K. Allen 
4700 E. 63rd St. 
Kansas City, Missouri 

Warren Kester 
Box 12029 

64130 

Kansas City, Missouri 64130 

Howard L. Johnson 
4500 N.W. 108th St. 
Kansas City, Missouri 64150 

Davy Crockett 
802 E. Perry 
Albany, Missouri 64402 

Bob D. Stevens 
Albany, 
Missouri 64412 

Frank A. Felton 
RR. 3 
Marysville, Missouri 64468 

Fred Francis 
3201 Frederick Blvd. 
St. Joseph, Missouri 64501 

Dick Spader 
3201 Frederick Blvd. 
St. Joseph, Missouri 64501 

Roger L. Eakins 
Box 314 
Princeton, Missouri 64673 

John E. Rotert 
Route 3 
Montrose, Missouri 64770 

Glenn Butts 
Box 133 
Joplin, Missouri 64881 

Dr. Craig Ludwig 
American Hereford Assn. 
Hereford Dr. 
Kansas, Missouri 64105 

Charles Rasenkrans 
Extension Center 
Tuscumbia, Missouri 65082 

John W. Massey 
130 Mumford Hall 
Columbia, Missouri 65201 

W. H. Phander 
125 Mumford Hall 
Univ. of Missouri 
Columbia, Missouri 65201 

Dr. M. P. Rines 
Walnut Crest, Rt. 7 
Columbia, Missouri 65201 

Jim Ross 
130 Mumford Hall 
Columbia, Missouri 65201 

John F. Horton 
Box 60 
Fayette, Missouri 65248 

Robert E. Harriman 
Box 186 
Blackburn, Missouri 65321 

Marshall Me Gregor 
Richland, 
Missouri 65556 

Julian Toney 
645 New Hampshire 
Lawrence, Kansas 66044 

Allan W. Me Ghee 
1 Gateway Center 
Kansas City, Kansas 66101 
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Annette Bennett 
4845 W .. 6 St .. 
Mimon, Kansas 66205 

C .. Ancel Armstrong 
Box 959 
Manhattan, Kansas 66502 

Keith 0. Zoellner 
Weber Hall 
Kansas State University 
Manhattan, Kansas 66502 

Jerry Lipsey 
Animal Science Dept. 
Kansas State University 
Manhattan, Kansas 66502 

R. R. Schalles 
Dept. of Animal Science 

and Industry 
Manhattan, Kansas 66502 

Craig Sharp 
3101 Mac Vicar 
Apt. 104A 
Topeka, Kansas 66600 

Frank L. Schwartz 
170 W .. 4th St. 
Colby, Kansas 67701 

Sherman Berg 
8288 Hascall 
Omaha, Nebraska 

Frank Lothrop 
1240 Forest 

68100 

Crete, Nebraska 68333 

Wendell Severin 
3275 Holdredge 
Lincoln, Nebraska 68500 

Dwight F. Stephens 
6 Trenridge Rd .. 
Lincoln, Nebraska 68500 

Vincent H. Arthaud 
5020 Washington 
Lincoln, Nebraska 68500 

Irv Omtvedt 
8121 Imperial Circle 
Lincoln, Nebraska 68520 

James A. Gosey 
209 Baker Hall 
Untv. of Nebraska 
Lincoln, Nebraska 68583 

Merlyn K. Nielsen 
215 Marvel Baker Hall 
Univ. of Nebraska 
Lincoln, Nebraska 68583 

Jim Wolf 

.l. 

Albion, ~ 

Nebraska 68620 

Larry W. Olson 
U.S. Meat Animal Research Center 
Box 166 
Clay Center, Nebraska 68933 

Robert M. Koch 
U.S. Meat Animal Research Center 
Clay Center, Nebraska 68933 

Doyle Chambers 
2365 Fairway Dr. 
Baton Rouge, Louisiana 70809 

H. A. Fitzhugh 
Rt. 3 
Winrock International Center 
Morrilton, Arkansas 72110 




