Selection Opportunities from using Abattoir Carcass Data

Background

Genetic improvement of beef carcass traits currently uses predictor traits, weight and
ultrasound measurements, taken on live animals. These are mainly recorded on
pedigree animals in low numbers, whereas, carcass phenotypes taken from abattoir
records are mostly measured outside the pedigree sector and are available in large
guantities. The extra information from abattoir data may improve the accuracy of
future genetic evaluations on carcass traits. However, abattoir data alone would not
be informative enough for genetic evaluations i.e. without pedigree and management
information. A combination of sources merged together might contain sufficient
information which could then be used to produce Estimated Breeding Values (EBVSs)
for carcass traits. These sources include abattoirs, BASCO, breed societies, milk
recording organisations and British Cattle Movement Service (BCMS). The overall
aim of the study was to produce a consolidated dataset of carcass traits and
pedigree for beef and dairy cattle by combining all sources of information. The
purpose of which was to describe the data to verify the suitability of its use for
genetic evaluations in the future.

Compiling the data
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Figure 1 Compiling data from the available information sources

The type of information available from data sources is shown in Figure 1 and their
joining is made possible by using the UK eartag identity. Initially, 3 million individual
carcass abattoir records (from 3 abattoirs) and approximately 48 million BCMS
animal records were made available for this project. Using UK eartag identity 82% of
the individual carcass records could be matched to BCMS animal records resulting in
a dataset of ~ 2.4 million abattoir records for further investigation. The abattoir data
provided information on date of birth, kill date, breed, and sex in addition to the



carcass measures; however in some cases these were incomplete, thus data
merging with BCMS data can fill in some of the gaps. The three additional traits
available from abattoir records were net carcass weight (NCW), conformation
(CONF) and fat class (FAT).

A pedigree file was created based upon BCMS records and by matching to other
national data sources and to itself to provide as much pedigree information as
possible. This resulted in a pedigree of over 50 million animals going back a
maximum of 13 generations. The pedigree contained over 2.3 million additional
records obtained from pedigree data used in genetic evaluations.

Description of carcass data

Abattoir data was collated from 2001 to May 2012 and an extract of BCMS data was
provided in January 2012. For simplification (as 168 breed codes existed in the
matched BCMS data) crossbreds (e.g. Limousin cross) were combined with the
breed in its name (e.g. Limousin). In BCMS data the five breeds (including crosses)
with most animals registered each year were Holstein Friesian, Limousin, Charolais,
Simmental and Aberdeen Angus (Figure 2). The major breeds present in the
slaughter population were Limousin, Aberdeen Angus, Holstein Friesian, Charolais,
Hereford, Simmental, and Belgian Blue, and these accounted for 92% of the animals
present in the matched abattoir/BCMS dataset (Figure 3). A major proportion of
animals described as beef breeds were cross-bred and generally take the name of
the sire breed.
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Figure 2 Total numbers of cattle registered and the five most common breeds
registered in BCMS from 2000 to 2011
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Figure 3 Most common breeds slaughtered from three UK abattoirs (2006-2011)

Records on dam breed emphasise that dairy cows are a major component of beef
production with Holstein-Friesian being the most common dam breed (46% of the
slaughter population). The majority of offspring from dairy cows that had the sire
recorded were crossbreds and these were most commonly sired by Aberdeen Angus
(24%) and Hereford (21%) bulls.

Although it is not compulsory to record, sire was known for approximately 23% of
animal records in BCMS and the level of recording was generally higher in more
recent years (11% in 2001 vs. 23% in 2011). Including the additional pedigree, from
dairy and beef genetic evaluations, 25% of slaughter animals had a sire record.
Recording of sire ID differed between breeds, and was proportionately higher in
Stabiliser (66.8%) and Highland cattle (66.2%) and in general was higher in native
UK breeds than continental breeds and lowest in dairy breeds (Holstein-Friesian =
14.0%). Without including the additional pedigree records to BCMS the proportion of
sire records available on dairy breeds would have been even lower (e.g. Holstein-
Friesian = 5.6%, Jersey = 4.3%), and it was in these breeds where most gain in sire
records were achieved (e.g. Holstein-Friesian 18%, Jersey 116%), Breed differences
for the recording of sire might be influenced by native beef premium schemes (i.e.
1.recording in native breeds) or the use of artificial insemination (Al) (i.e. | recording
as unable to record Al identity in BCMS). Overall, beef sires dominate and these
were Aberdeen Angus, Limousin, Charolais, Hereford and Simmental, which
accounted for 83.5% of recorded sires and of these breeds the level of sire recording
was 37.2%, 20.9%, 22.3%, 30.4% and 25.8% respectively.



The supplied abattoir records contained animals slaughtered at all ages, including
mature animals likely to have been kept for breeding. Thus, for the purposes of
genetic analysis of carcass attributes we may want to concentrate on animals reared
primarily for beef and set a suitable cut-off point. It may be that the information on
older animals could be further used in an evaluation of (functional) longevity and/or
cull cow value. All animals in BCMS have sex (male/female) recorded, but whether a
male is a castrate or entire is unknown. In abattoir data sex is often recorded
indicating whether the animal is a steer or a bull, but not always.
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Figure 4 Average net carcass weight of male animals grouped by slaughter age for
different breed types of cattle

Just over 1.9 million animals were slaughtered between 3 and 36 months of age.
The average net carcass weight of males and females were 335 and 298 kg
respectively. Average conformation and fat were equivalent to —R and +3/-4
respectively. Overall, the mean number of days to slaughter and average net
carcass weight daily gain were 743 days and 0.45 kg respectively. Carcass traits
differ between breed types as illustrated in Figure 4 and this would need to be
accounted for in genetic evaluations.

Only a very small proportion of animals were classified the highest conformation
score ‘E’ (Table 1). As expected the highest conformation scores tended to be in
continental breeds. Of the top 10 most numerous breed types Limousin, Charolais,
Belgian Blue and Blonde d’Aquitaine had relatively more animals in the top two
conformation classes ‘E’ and ‘U.” Native British beef breeds (e.g. Aberdeen Angus



and Hereford sired offspring) tended to have lower conformation than continental
breeds and tended to have higher fat grades. The lowest conformation was in dairy
breeds (e.g. Holstein-Friesian) and tended to be categorised in classes ‘O’ and ‘P.
Beef production is generally considered as a by-product of dairying but there could
be potential to add value to the dairy herd by improving carcass quality of offspring
that go directly for beef production (pure and cross-bred) and of cull cows. Improved
carcass fatness and conformation (muscularity), and thus, improved body condition,
might help to reduce stress caused by lactation in high-yielding dairy cows. Carcass
fatness and conformation in dairy cattle is expected to deteriorate as a result of
emphasis on milk production with no concurrent selection on carcass traits.

Table 1 Overall distribution of carcasses for fat and conformation class in animals
slaughtered from 3 to 36 months of age

Fat class % Conformation %
class

1 0.6 E 0.6
2 6.8 U 14.8
3 285 R 41.8
4L 509 O 41.4
4H 118 P 1.4
5L 1.3

5H 0.1

From these data it may be possible to estimate efficiency of beef production, such as
comparing sires on the time their progeny require to be ready for slaughter (Table 2).
However, management practices and the environment may vary greatly between
farms and this needs to be accounted for in genetic evaluations.

Table 2 Mean average daily net carcass gain (ADG), days to slaughter (DTS) and
net carcass weight (NCW) of 10 Aberdeen Angus sires (bullocks from Aberdeen
Angus dams slaughtered 3 to 36 mths)

mean mean mean Count

ADG DTS NCW

(ka) (kg)
Sires with highest ADG
1 0.63 504 318 42
2 0.63 507 316 35
3 0.62 521 321 30
4 0.60 526 315 57
5 0.60 530 317 52
Sires with lowest ADG
6 0.35 841 293 34
7 0.34 859 289 26
8 0.33 836 273 32
9 0.32 882 283 56
10 0.29 856 252 59

Matching to BCMS data provided information on animal movements, breed, dates of
birth and death, in addition to dam and some sire identities. Dates of animal birth and
death in BCMS enabled the determination of age at slaughter, and the average daily



gain for NCW (including initial birth weight). Movement information reveals which
animals were reared together in the same herd, and we assume that these animals
were managed similarly. Of course, in beef production it is common for some
animals to have been in more than one herd before slaughter and we need to take
account of this in genetic evaluations. From the data it was estimated that 39% of
slaughtered animals were reared in one herd, 49% in two herds, and 10% in three
herds. In beef cattle, age of the dam is likely to be an influencing factor on the growth
of its offspring. If the dam itself is registered in BCMS then we can work out the age
of the dam when she reared her offspring. By merging sources together we gradually
get the information we need which would be extracted routinely from BASCO when
evaluating pedigree beef animals.

Preliminary results for genetic analyses

Genetic analyses were conducted for the traits: weight, conformation, fat carcass
grades in animals sired by Charolais bulls. Heritability estimates for net weight,
conformation, and fat class were 0.31, 0.24, and 0.14 respectively. The results
provided strong indication of the existence of genetic variation in the studied traits.
This, in turn, suggests that improving carcass quality traits through genetic selection
is entirely possible, thereby warranting more detailed investigation of their genetic
background, particularly their relationship with other traits of importance and within,
between and across breeds.

Conclusion

Results of this study emphasise the diversity of slaughter beef animals in the UK.
There are many breeds and crosses that are used to suit the many environments,
systems and markets. Traits of interest, such as carcass traits, require substantial
number of records to be able to consider them for genetic evaluations. There is a
wealth of data that is recorded in the UK, some of it being compulsory, which could
have uses other than its original purpose (for instance BCMS), and when combined
with other data sources, provide added value. In this study a large dataset of 2.4
million records was achieved by joining BCMS and abattoir records. The creation of
a pedigree has allowed us to link dairy and beef genetics as well as opening up the
opportunity to tackle across cattle genetic analysis for traits in the commercial
populations, likely to have multiple breeds and crosses represented. As well as
carcass traits, the merging of pedigree information also provides opportunities for
traits that are affecting both dairy and beef populations such as traits around calving
and potentially disease traits such as Johnes and TB.

Abattoir data was obtained from 3 companies with abattoirs distributed throughout
the UK and 2011 kill data accounted for 20% of UK cattle slaughtered, therefore it is
expected the data should be a good representation of UK beef carcasses nationally.
The results of this feasibility study indicate that genetic analysis for carcass traits is
realistic, particularly for breeds which make up a major part of the carcass population
and have sufficient information on the sire. Encouraging the recording of sire identity
in BCMS would further improve the usefulness of future data and improve the
accuracy of genetic evaluations. These days joining BCMS and abattoir records
using UK eartag should be close to 100% as abattoirs electronically scan the UK
eartag from cattle passports.



The use of carcass trait evaluations should reduce the current knowledge gap
between the pedigree breeders and the commercial beef producer. Thus, giving
clearer signals to pedigree breeders on where improvements need to be made,
should lead to benefits being filtered down into commercial beef production with
cattle that perform more efficiently and hit market specifications. To move the cattle
industry forward, the various parts of the food chain need to work together and share
information, which in part this study has demonstrated.
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