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Note to the readers:  
The first thing to note is that this is not a global review of all genetic evaluation systems 
nor a detailed explanation of their mechanisms, rather it is a review and comparison of 
the various genetic evaluation systems available to Quebec beef breeders and 
producers. Basically it is a review of the various beef breed association systems and of 
the PATBQ/Beef Improvement Ontario system (thereafter referred to as PATBQ/BIO). 
 
It is important to note that the various systems have much in common; they all use multi-
trait animal models, and they are (presently) predominantly orientated towards traits 
measured on the (young) growing animal (e.g. birth weight, weaning weight, yearling 
weight, post-weaning gain, etc). 
 
The major differences (currently) are that: 
 
1) The PATBQ/BIO genetic evaluation system utilises all breeds, purebred animals as 

well as crossbred animals, whereas the breed association evaluation systems 
essentially use only purebred animals; 

2) The PATBQ/BIO genetic evaluation system is open to commercial producers as well 
as purebred breeders, whereas the breed association evaluation systems are 
basically limited to their respective individual purebred animals owned by registered 
purebred breeders, and; 

3) There is an official, supervised recording option in PATBQ/BIO, whereas in the breed 
association systems the recording is all done by the producer himself/herself; the 
only aspect that is supervised or done by an independent, outside person is the 
CUPS ultrasound scanning and interpretation/estimation of backfat thickness and 
ribeye area. 

 
I say currently because there are some developments which are likely in the coming 
years: 
 
1) Some of the USA systems are looking at multi-breed evaluations; 
2) The PATBQ system combined with the ATQ individual animal identification and the 

return of some slaughter information (basically carcass weight and grade) from 
Quebec abattoirs to the Federation will/does allow for the possibility to actually 
evaluate animals for their commercial, saleable output, rather than simply 
intermediate growth measurements (neither weaning weight nor yearling weight per 
se are an economic output, what is produced at the end of the day is a sold, paid-for 
carcass and then the leaning meat yield from it, everything else is just an indicator 
and/or correlated trait along the way), see D. Garrick (CSU); 

3) Interbull (the International Evaluation centre for across-country genetic evaluations) 
has a development project for across-country beef bull genetic evaluations. At 
present, it is collaboration with France, Ireland and the UK. 

 
It should be noted that the various Canadian breed associations do not run their own 
separate genetic evaluation systems, they have chosen to pair up with their respective 
USA breed associations. This makes substantial sense given the large overlap of 
genetic pedigrees and also the (somewhat) similar breeding systems and environments, 
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for example and Alberta Hereford breeder and a Montana Hereford breeder will have 
substantially similar systems and environments, such that a Genotype-by-Environment 
interaction is likely to be small and negligible. It should also be noted that these 
respective North American evaluations are not carried out by the respective breed 
associations themselves, but rather they are carried out by the Universities of Georgia, 
Colorado and Cornell, for the breed societies. 
 
In all of the above, and what follows, it must be borne in mind that as an animal ages the 
recording diminishes; for example, of all the animals born and weighed, only about 
2/3rds will have a recorded weaning weight, and of these only a further 2/3rds will have 
a recorded yearling weight! This is fairly consistent across the various recording and 
genetic evaluation systems, be it for purebred breed associations or for PATBQ/BIO. 
Also, for the traits other than the simple weight measures the proportion of animals 
recorded declines further. As an example, if we look at the PATBQ extraction from July 
2008, we can see that there are 421,685 animals with a recorded birth weight, 308,287 
animals with a recorded weaning weight, only 59,246 animals with post-weaning 
information, and only 2,161 animals with any back fat measurement. For PATBQ/BIO 
the proportion of animals with post-weaning measures tends to be lower that for the 
purebred beef breeders; this is entirely explicable due to the fact that purebred beef 
breeders will in all likelihood retain animals until they are at least yearlings, whereas 
PATBQ/BIO members also include producers selling animals after weaning. 
 
In the PATBQ database there are 24,457 bulls which were station-tested (since 1985); 
there are also 49,412 abattoir slaughter records received from the FPBQ which have 
been matched with the corresponding ATQ-identified animals (as mentioned elsewhere, 
the “Holy Grail” of most other beef recording programs!). Another element of PATBQ, 
which is more of a technical and administrative aspect for MAPAQ, is that the PATBQ 
databank provides information for analyses and reports on the overall beef sector. 
 
Specific questions asked: 
 
1. Frequency of evaluations 
 
The purebred beef breed associations carry out their genetic evaluations twice a year, in 
the late Fall and the late Spring. This imposes ‘cut-off’ dates, by which all data must be 
in the breed association database if it is to be used in that round of evaluation. In 
contrast, PATBQ sends data to BIO monthly for incorporation into the joint BIO/PATBQ 
evaluations (indeed BIO run their evaluation system weekly, adding Ontario data each 
week as it is received, and added Quebec PATBQ data monthly as it is received from 
MAPAQ). This weekly/monthly evaluation means that there is not a such strict 
requirement for a critical ‘cut-off’ date. It also means that from one run to the next there 
will be only a month’s new data added. Thus if there are any unexpected or anomalous 
results it will be due to only a small amount of new data, this makes it much easier to 
track down any mistakes in the data. From the standpoint of genetic progress it also has 
the advantage that as new data becomes available on an animal (either its own 
measures, or measurements on relatives etc) it provides up-dated EBV/EPD/ABCs. This 
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has been shown (see dairy cattle, Lohuis) to allow an improved genetic progress and 
reduce genetic lag (IFF breeders make use of the latest genetic evaluations!). 
 
2. Inclusion of pedigree information 
 
All the systems (breed associations and PATBQ/BIO) include pedigree information, for 
both males and females. The breed associations include animals registered in the breed 
association in the USA and Canada; some of them will include other identified animals 
(typically dams). PATBQ/BIO, because it conducts an across-breed evaluation, includes 
sires and dams (and their breed identification) of all breeds. None of the genetic 
evaluation systems incorporate external pedigrees, for example there is no inclusion of 
French pedigrees for an animal or semen imported from France, nor do they utilise or 
convert the foreign EBV/EPD. This means that imported animals will typically be 
somewhat disadvantaged until they have their own data in the North American system 
(measurements on themselves and/or progeny); however, when such imported animals 
do have progeny records these will largely outweigh the lack of pedigree information. 
This is because, for traits or moderate to high heritability (which many of the beef traits 
are) when an animal has progeny then the ancestor/pedigree information contributes 
little. 
 
3. Inclusion of test-station data 
 
In essence the breed associations do not use any information on station-tested bulls, 
except for some ultrasound scan data. They do not use test-station weights nor gains; 
they make use of on-farm recorded data, whereas PATBQ and BIO do use test-station 
data, as another trait. Given that station testing of bulls is important in Quebec and 
Ontario and has public-fund support, and given the PATBQ/BIO supervised recording 
options for their on-farm programs it does make sense to use this information, given its 
high heritability and correlations with the other on-farm traits; indeed not using test-
station data would result in there being two disjoint evaluations, that from on-farm 
recording, and that from test-station comparisons. 
 
4. Model utilized 
 
Basically, they all use multi-trait animal models; this incorporates genetic and 
environmental correlations amongst traits, and genetic relationships amongst animals. 
The breed association evaluations are basically purebred evaluations and hence there is 
no consideration of heterosis or comparisons across breeds. The PATBQ/BIO 
evaluation system, in contrast, is a multi-breed evaluation and hence allows 
comparisons across breeds. However, the inclusion of crossbred animals is basically by 
a pre-adjustment for heterosis back to a non-heterosis basis and thence the inclusion of 
the data in the model with only main effects for breeds; there is no evaluation of 
heterosis per se., nor the effect of a sire as a producer of crossbred offspring This is 
equivalent to a pre-adjustment for a known General Combining Ability (GCA); there is no 
consideration of any Specific Combining Ability (SCA). Ideally, we should include 
heterosis traits themselves, so that, for example, a Charolais bull might produce very 
good crossbred progeny when bred to a Simmental cow, even though neither the 
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Charolais bull itself as a purebred, nor the Simmental cow (as a purebred) were other 
than average on a purebred basis, i.e. we would have a separate trait for the crossbred 
offspring (what is known as Reciprocal Recurrent Selection, RRS). 
 
None of the systems incorporate nor convert foreign EBVs/EPDs of animals; this is 
understandable given the relatively high heritability of beef growth traits, the relatively 
small importation from outside North America, and the quite probably substantially 
different environments and systems of production. 
 
5. Characters included and published 
 
All the systems have, at their heart, the recording of the common weight traits that are 
easily measured on the live, growing animal; birth weight, weaning weight, yearling 
weight. Traits typically recorded and evaluated are: 
 

- Birth weight; 
- Weaning weight; 
- Yearling weight; 
- Post-weaning gain (weaning to yearling); 
- Maternal milk (= maternal effect on pre-weaning gain); 
- Direct and maternal effects on calving ease; 
- Scrotal circumference; 
- Rib eye area; 
- Backfat thickness; 
- Intra-muscular fact %; 
- Stayability. 

 
PATBQ/BIO computes EPDs for: 
 

- Birth weight (direct and maternal); 
- Weaning gain (direct and maternal); 
- Milk (maternal effect on weaning weight); 
- Yearling gain (yearling weight – weaning weight); 
- Calving ease (direct and maternal); 
- Scrotal circumference; 
- Back fat thickness; 
- Rib eye area; 
- % intra-muscular fat; 
- Test station gain (this is where PATBQ/BIO differ from the breed associations and 

have an advantage over them, in that the breeds do not use test station 
weights/gain), whereas PATBQ/BIO do, as a trait in itself, and also correlated with 
the other traits, such that a young bull in a test station will have a yearling gain 
EPD (even though post weaning it was not on-farm, but rather in a central bull-
testing station). Similarly, its test-station gain will also help to evaluate and 
contribute to the EPDs of its on-farm relatives. 

 



A Review of Beef Recording and Genetic Evaluation Systems Available in Québec 6

Note: Cow weight is typically not recorded, although some systems do allow it to be 
recorded; for example PATBQ/BIO can record cow weight, as can the Angus 
Association and the Hereford Association. Given that cow body weight is an important 
factor in dam feed maintenance costs and hence overall productivity and efficiency this 
would seem to be something that should be addressed. 
 
Note: in none of these systems is there any information on actual product sale value (i.e. 
carcass value/weight/grade). In dairy cattle we record the milk production of the cow, 
which production is what is sold and what the producer receives as income, so we are 
recording and evaluation production. In beef cattle the traits are ALL correlated with the 
output (sold slaughter weight animals), but the traits are not an endpoint in and of 
themselves. In almost all systems around the World the stated objective is carcass 
output (carcass weight/grade/lean yield or some variation there-on). This is very difficult 
to measure, since without an individual animal identification and tracking system, and 
without some way of feeding back the information that abattoirs collect on carcass 
weight and grade per individual, identified animal it is almost impossible. Individual 
animal/carcass identification and the return of such carcass information is the “Holy 
Grail” of beef recording and production systems; Quebec has the possibility of doing 
this, via the ATQ identification system, and the information that abattoirs return to the 
Federation. This information could be utilized for management and also for genetic 
evaluations, being beneficial to producers and breeders alike. 
 
6. Reference means (Base) 
 
All the systems provide and publish their bases; some use a fixed base, others (such as 
PATBQ) use a mobile, rolling base, such that the current average is always Zero. For 
most of the breed associations, which typically use fixed bases, it can often take some 
searching on the Web site and/or reading of the various newsletters, to find what is the 
current average. This is a disadvantage of a fixed base; for example, if a bull has an 
EPD for post-weaning gain of +5 and the current bull population has an average of +10, 
then the +5 bull is, in fact, below average; however, unless one knows or remembers 
that the current average is +10 then it can be easy to be misled into thinking that the bull 
is an ‘improver’. A rolling base, with an average which is always Zero, obviates this, an 
animal which has a Positive EPD will be an above average one. 
 
7. Centile rankings 
 
As for the rolling base, PATBQ/BIO provide centile rankings for animals, both across 
breeds and within breed whereas not all of the breeds provide these centiles rankings, 
and then (evidently) only within breed. These centile rankings make it very clear where 
the animal ranks in the population, i.e. whether the animal is in the top 10% or only the 
top 40%, etc. For the breed association evaluations it is up to the user to know where 
the animal ranks, this is a disadvantage to the breed association systems and one of the 
advantages of the PATBQ/BIO system (if these rankings are in fact used by breeders 
and purchasers of their animals). 
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8. Repeatability 
 
All the genetic evaluation systems basically provide the same thing, although the actual 
expression differs between the breed associations and PATBQ/BIO. It is like asking the 
question as to whether a glass is half full or half empty, it is the same amount of water. 
Likewise, with the accuracy/repeatability, the higher the accuracy the more confident we 
are that the EPD will change little as new information is added. Any discussion of the 
supposed advantage or disadvantage of one or the other accuracy/repeatability 
measure is a red herring; they are equivalent and indicate the same degree of statistical 
confidence in the EPD/ABC. 
 
9. Contemporary groups 
 
Breed associations simply ask producers to indicate what Contemporary Group (CG) an 
animal is in. Breeds typically assign contemporary groups based on the measurement 
date and sex; for example, all the animals weighed on the same date (at weaning) will 
be split into 2 CGs (one for male calves, on for female calves). Thus, if a producer 
weighs animals over 4 days then 8 Contemporary Groups (4 days * 2 sexes = 8 CGs) 
will be assigned, with only small numbers of animals per CG, if fact it is quite possible to 
end up with CGs with only 1 animal. This will dramatically reduce the 
accuracy/repeatability of the evaluation for those animals, in fact such CGs are not 
informative, since the animal’s deviation from the Contemporary Group average is Zero. 
This means that the animal’s contribution to its genetic evaluation is nil, the genetic 
evaluation comes solely via the parental contributions and in fact such an animal’s 
genetic evaluation is simply a pedigree prediction based on the average of the parents 
(with a concomitantly low accuracy).  PATBQ/BIO requires that for measurements up to 
weaning there be a minimum of 5 animals per Contemporary Group (regardless of sex, 
i.e. males and females), and for post-weaning measurements (on-farm) the constraint is 
5 animals per sex. For station testing the requirement is for a minimum of 13 animals 
per group, at the start of testing. 
 
10. Contribution from test-stations in calculations 
 
As mentioned in the section on traits; only PATBQ/BIO actually uses test-station weights 
and gains (as a distinct trait); the various breed associations do not use such test-station 
weights. The breed associations do make some use of the ultra-sound scan data for 
predicting Back Fat, Rib Eye Area and % Intra-muscular Fat. Test-station records have 
the advantage of being independently measured and validated and of being in a more 
uniform environment (Contemporary Group). 
 
11. Contribution, or not, from crossbred animals 
 
PATBQ/BIO does utilize crossbred animal records, in their across-breed evaluation 
system; this is one of their strengths and advantages. In essence the purebred breed 
associations do not, although they are moving slowly to include information on dams 
which are not registered, and which may be of a different breed. This typically involves 
(somewhat akin to BIO/PATBQ) a pre-adjustment for some measure of heterosis and a 
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breed effect and thence the inclusion of the data in the regular analysis of the specific 
breed. Thus, the breed association evaluations are basically purebred evaluations. 
PATBQ/BIO, since they use all breeds and crosses, offer the possibility of across-breed 
groups, thereby offering the possibility of increased Contemporary Group sizes. The 
across-breed genetic evaluations and rankings provided by PATBQ/BIO render the 
system informative to commercial producers, who typically will be using crossbreeding 
systems. 
 
12. Partial or complete herd inventory 
 
All the breeds recommend that all animals be recorded and entered into the respective 
database, not least because it substantially improves the sizes of Contemporary Groups 
and hence the accuracy of an individual animal’s EPD. There is, however, no real way to 
‘enforce’ this, except in as much as not recording/ entering the weight measurements for 
an animal means that it will have an EPD close to the average, whereas it might well 
actually be above average. For a recording system where the producer is paying the 
complete costs of recording and genetic evaluations, ones could reasonably say that it is 
up to the producer; if the producer does not include all animals and ends up with sub-
optimal genetic evaluations due to this partial herd recording then that is his or her 
choice. Where public funds are being used, it seems much more reasonable to require 
‘exige’ a certain standard be met, that of complete herd recording; this is the case in 
dairy cattle recording. Whole-herd recording substantially reduces the possibility of 
selective recording and bias. 
 
13. Importation of European semen 
 
Imported animals, if registered with their respective breed associations, are included in 
the breed association evaluations, but, as mentioned before, their actual data, and the 
data of their relatives is not incorporated. Thus an imported animal (or semen) receives 
a genetic evaluation based on its own records and that of close relatives here in north 
America; there is no blending or incorporation of the foreign proof. This is one of the 
benefits of international genetic evaluation/conversion methodologies (such as MACE 
which is used in dairy cattle, via Interbull), or from joint, across-country evaluations. 
However, it would require estimation of the genetic correlations between traits measured 
in each country. This is something that is possible for dairy cattle, due to the large 
amount of exchange of genetic material across the major dairy countries, but which 
would likely be much more difficult and slower for beef breeds. 
 
14. Minimum and maximum ages at weighing 
 
All systems use similar criteria; animals must be within a certain age range for specific 
traits; there are no really major differences. These criteria are designed to try and 
ensure that the age adjustment factors are only used within a range for which they were 
developed and tested. The further away a weight is taken from the target age, the more 
error is introduced into the adjustment (which adjustment is normally a linear regression 
adjustment). 
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15. Exclusion of data/records 
 
PATBQ/BIO does exclude records if animals do not meet certain criteria. This is typically 
for records taken outside the minimum or maximum ages, or where the reported breed 
composition of the animal does not match what is associated with the pedigree 
information, or where the data in the management group is unrealistic (either too low or 
too variable). For the respective breed associations it is not clear to me, from the 
information provided, the degree of the feedback or errors or animals or records 
excluded. However, it seems likely that records removed will be ‘flagged’ and returned to 
the registered breeder/owner and that then the owner will work with the breed 
association to find the mistake(s) and/or correct an erroneous record (where possible). 
 
16. Databank size 
 
A vaunted advantage to breed society databases is the large number of records they 
contain; suggesting that this somehow increases the accuracy of their genetic 
evaluations. This is a red herring; the majority of traits measured on beef cattle has 
relatively high heritabilities, such that it is measurements on the animal itself + close 
relatives which determine the accuracy of an animal’s evaluation. From the standpoint of 
the accuracy of an animal’s genetic evaluation whether the databank contains 1 M 
animals or 300 000 will make very little difference to any animal’s evaluation. A more 
important factor is the recording on close relatives, having whole-herd recording, and 
making effective selection and use of the breeding population (swine populations 
recorded by CDPQ have relatively modest population sizes, but obtain impressive 
genetic progress not withstanding). Kemp (BIF 2008) noted that the numbers of 
purebred recorded animals in the major beef breeds are declining and that in the future 
crossbred animals may need to be included (PATBQ/BIO already do this!). 
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Conclusion 
 
The beef genetic evaluation systems available to Quebec breeders and producers are, 
in essence, quite similar: they all use multi-trait animal models. The breed association 
evaluations are limited to their respective purebred registered animals. PATBQ/BIO 
offers the advantage and benefit of using purebred and crossbred animals, of providing 
across-breed and within-breed evaluations and rankings, of being open to both 
producers and breeders, and of utilizing test-station information. PATBQ also offers the 
enormous potential of slaughter/carcass information to evaluate the actual commercial 
production. The faster genetic progress possible due to the more frequent genetic 
evaluations, the simplicity for the rolling base and the percentile rankings are also 
benefits flowing from the PATBQ/BIO genetic evaluations. The data from PATBQ also 
allow MAPAQ to make reviews for the whole beef sector and to make administrative 
decisions for the industry. 
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