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Introduction

The fundamentals of genet�c �mprovement are 
accurate ped�gree �nformat�on and performance 
measures. A cornerstone of BIF �s that object�ve 
measurement of tra�ts t�ed to accurate ped�gree 
�nformat�on allows for effect�ve and d�rected 
genet�c change.

H�stor�cally Canada has been a nat�on of small 
�ndependent farmers and ranchers. The vast major�ty 
of Canad�an beef product�on by pr�mary producers 
has left the farm gate at, or soon after, wean�ng and 
has been marketed through trad�t�onal channels 
such as auct�on markets. Genet�c �mprovement 
has always been the realm of the purebred 
breeder �n Canada, w�th legal protect�on under 
the federal “An�mal Ped�gree Act” for “purebred” 
l�vestock. Often for commerc�al producers the 
cost and labour effort requ�red to accurately track 
ped�gree was not offset by a correspond�ng pr�ce 
prem�um. A good example of th�s would be the 
pract�ce of us�ng mult�-s�re pastures �n commerc�al 
product�on. The Canad�an purebred breeder has 
expected to obta�n a prem�um for an�mals of known 
ped�gree. H�stor�cally there has been an eas�ly 
recogn�zable separat�on between the purebred 
producer (trad�t�onal seedstock producer) and the 
commerc�al cl�ent. The use of Expected Progeny 
D�fferences (EPD) by the purebred breeders has 
been a m�xed bag; some �nd�v�duals use them 
for sales and market�ng and others for genet�c 
�mprovement. In most cases phenotyp�c cr�ter�a and 
reputat�on of the purebred breeder are st�ll the major 
dr�vers �n purchase of young purebred bulls by the 
commerc�al producers.

Canada is Undergoing Fundamental Structural 
Changes in Beef Production

Over the past several years Canad�an beef producers 
have faced significant challenges. This includes the 
obv�ous ones of BSE and loss of export markets, but 
also the added cost of SRM removal and d�sposal, 
feed ban regulatory costs and the dramat�c �ncrease 
�n feed costs faced worldw�de. Perhaps the largest 
challenge has been the relat�ve change �n the value 
of the Canad�an and US dollars. The decl�ne of the 
US Dollar (our largest trad�ng partner) has resulted 
�n the Canad�an dollar �ncreas�ng �n value from 
$0.65 US to even par �n the span of 5 years. Th�s 
has had the dramat�c effect of lower�ng relat�ve 
feeder cattle pr�ces by 35%.

Canada has approx�mately 5 m�ll�on beef cows. 
As shown �n F�gure 1, 70% of the beef cows are 
concentrated �n the Alberta and Saskatchewan w�th 
a further 17% �n Man�toba and Br�t�sh Columb�a. 
These four western prov�nces completely dom�nate 
beef cow numbers �n Canada. (Fast Facts, 2007).

The beef cow �nventory grew relat�vely rap�dly 
follow�ng 2003, when BSE resulted �n closed 
markets for OTM (Over Th�rty Month) beef (F�gure 
2). As process�ng capac�ty has come ava�lable for 
cow slaughter, the �nventory numbers have decl�ned 
somewhat. Canada h�t a peak beef cow �nventory 
of just under 5.5 m�ll�on head �n 2005. Currently 
we are report�ng just under 5 m�ll�on beef cows 
w�th a projected further decl�ne �nto January 2009 
�nventory report�ng (Canfax, 2008).

Accord�ng to the 2006 Census of Agr�culture, there 
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were 83,000 farms and ranches �n Canada report�ng 
beef cows. The average age of producers was 52 (up 
from 49 �n 2001) and the average herd s�ze was 61 
(up from 53 �n 2001). The number of beef farms has 
decreased by 8% from the 2001 census, exceed�ng 
the rate of general farm attr�t�on by 1%.

These census numbers and the beef cow �nventory 
numbers �nd�cate a relat�vely rap�d consol�dat�on of 
the Canad�an beef �ndustry. Wh�le we are a nat�on 
of small producers w�th over 60% of producers 
hav�ng fewer than 47 cows, 13% of producers have 
�n excess of 122 cows and control nearly half of the 
beef cows (Census of Agr�culture 2006a) (F�gure 
3). Herds �n excess of 273 head grew from 8.8% of 
farms to 11.2% between 2001 and 2006. In 2006, 
1,043 or 0.9% of the farms controlled almost 20% 
of the beef cows �n Canada (G. W�nslow, Cattlemen 
Magaz�ne, October 2007).

Canada’s feedlot �ndustry �s also undergo�ng 
structural change. Canada fed approx�mately 3.6 
m�ll�on head of beef cattle �n 2006 (Fast Facts, 
2007) w�th the rema�nder of the feeder cattle 
for the most part exported to US feedlots. The 
Canad�an feed�ng �ndustry �s centred n Alberta. 
Over 67% of fed cattle product�on was �n Alberta 
w�th another 10% �n the rema�n�ng three western 
prov�nces. Ontar�o has approx�mately 20% of fed 
cattle product�on. Feedlot bunk capac�ty �s also 
consol�dat�ng. In Alberta, 20 feedlots control 46% 
of the bunk space and n�ne feedlots control 59% 
of the bunk space �n Saskatchewan (G. W�nslow, 
Cattlemen Magaz�ne, October 2007). The story �s 
much the same �n the pack�ng �ndustry. Two plants 
(Carg�ll and Tyson) represent the vast major�ty of 
Canad�an slaughter capac�ty (90%) are also located 
�n Alberta as �s the th�rd largest federally �nspected 
plant.

The 2006 Census of Agr�culture also �nd�cates a 
rap�d growth �n the number of corporate farms 

(fam�ly corporat�ons) (Table 1) and the number of 
farms w�th gross revenues exceed�ng $250,000.

Further analys�s shows that the educat�on level 
of producers �s �ncreas�ng and that the adopt�on 
of computer technology for management �s on a 
rap�d �ncl�ne (F�gure 4). It �s �mportant to note that 
although computer use permeates sl�ghtly less than 
50% of farms, that these farms represent well �n 
excess of 50% of Canad�an agr�cultural capac�ty.

The Canad�an beef �ndustry �s extremely export 
dependent. Th�s �s part of the reason that Canada 
implemented mandatory national identification 
�n January of 2001 (CCIA, 2008). No an�mal �s 
perm�tted to leave �ts’ herd of or�g�n w�thout an 
approved RFID tag. We have just less than 1.5% of 
the cattle �n the world; however we are one of the 
top 5 exporters. Canada exports �n excess of 50% of 
�ts product�on, and 35% of net product�on (exports 
– �mports). The major�ty (81%) of exports are to the 
US (Fast Facts, 2007). Beef export h�ghs were set 
�n 2002 (469,490 MT), and 2007 export levels were 
st�ll 30% below that level at 326,723 MT (Canfax, 
June 13 2008).

We also send a large number of feeder cattle to 
US finishing lots. Current year to date numbers 
(Canfax, June 13 2008) are just under 327,000 head. 
Th�s �s largely dr�ven by the cost of feed�ng cattle, 
pr�mar�ly feed cost.

Canada has also seen the development of some 
value cha�n/branded program structures across the 
country w�th vary�ng protocols, �nclud�ng organ�c, 
natural, EU certified and breed/breeder specific 
examples. Wh�le small �n number the popular�ty of 
these k�nds of structures appears to be grow�ng and 
exper�ence has been ga�ned as var�ous arrangements 
have been tr�ed.

As stated earl�er, Canada st�ll has a large number 
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of small herds however over the last several years 
trad�t�onal parad�gms have been chang�ng �n 
Canada as the beef �ndustry consol�dates result�ng 
�n fundamental changes �n the control of the 
commerc�al cow herd and feedlots. In add�t�on 
larger commerc�al herds and feedlots generally 
allow for greater technology adopt�on. These 
structural changes w�ll have �mpl�cat�ons for the 
collect�on and appl�cat�on of genet�c �nformat�on at 
both the commerc�al and purebred levels.

Implications for Genetic Improvement

The movement to larger commerc�al cow herds or 
control of more commerc�al cows �nto fewer hands, 
w�th reduced labour per cow ava�lable �s hav�ng a 
profound effect on the genet�c needs of these herds 
and consequently the market for purebred breeders. 
Most of the commerc�al herds are composed of 
crossbred cows and many use a term�nal s�re 
approach to produce the major�ty of the�r market 
cattle. Th�s management pract�ce usually results 
�n two d�fferent types of breed�ng bulls and most 
breed�ng pastures are large w�th mult�ple s�res 
per pasture. The development of rel�able estrus 
synchron�sat�on programs has rap�dly moved many 
of the larger commerc�al herds to use h�gh accuracy 
s�res through AI to produce pred�ctable packages 
of calves. Commerc�al herd AI use has grown 
rap�dly and now represents over 50% of total beef 
semen sales w�th many herds us�ng several hundred 
un�ts of one or two bulls (R. Carlson, personal 
commun�cat�on). Many of these herds also have 
a relat�onsh�p w�th one or a few feedlots or reta�n 
ownersh�p, at least part�ally through to harvest. 
Finally all calves are being individually identified 
on-farm wh�ch supports the efforts of cow herd 
owners to follow the�r cattle through the system.

The quest�on that needs to be asked �s qu�te s�mple: 
How have purebred breeders responded to these 
fundamental changes? One way to look at th�s 

quest�on �s from trad�t�onal breed assoc�at�on 
stat�st�cs. F�gures 5, 6 and 7 show the trend �n 
reg�strat�ons, transfers and cows enrolled on 
�nventory-based performance programs. Clearly �n 
all cases the trends are not one of �ncreased act�v�ty. 
The �ssue of reg�strat�ons and transfer are probably 
be�ng dr�ven by perce�ved value by customers �n 
a reg�strat�on paper. Anecdotal ev�dence would 
suggest that when g�ven a cho�ce, even w�thout a 
cost customers purchas�ng yearl�ng bulls do not ask 
for a transfer of reg�strat�on. Th�s dec�s�on seems to 
be regardless of purebred herd s�ze.

Interest�ngly though, percept�on among several of 
the breed assoc�at�ons �s that even though total cow 
enrolment �s decl�n�ng there �s a clear separat�on 
�n the membersh�p on th�s �ssue. It seems that 
complete herds are opt�ng out of enrolment not 
necessar�ly fewer cows w�th�n a herd. Many of 
the larger herds appear to be ma�nta�n�ng cow 
herd enrolment wh�le some smaller herds are not 
enroll�ng at all, even �n cases where enrolment �s 
mandatory for part�c�pat�on �n the performance and 
genet�c evaluat�on programs.

Many of the purebred breeders have �ncreased herd 
s�ze and moved the�r focus to capture commerc�al 
herd bus�ness on both an �ncreased scale and 
number of breeds they offer. Th�s movement �s 
dr�ven by the des�re of larger commerc�al customers 
to purchase all of the�r replacement bulls from one 
seedstock suppl�er. Th�s requ�res not only a larger 
number of bulls w�th�n any g�ven breed but also 
bulls of d�fferent breeds and hybr�d bulls des�gned 
to meet commerc�al customer needs. Clearly th�s 
has resulted �n a move from a trad�t�onal purebred 
breeder concept of offer�ng one breed of cattle 
to a seedstock suppl�er concept offer�ng cho�ces 
among breeds and hybr�ds and �n many cases even 
d�st�nct�ons (colour based) w�th�n a breed. 

Adopt�on of technology by purebred breeders has 
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been l�m�ted �n Canada. An excellent example 
�s that of collect�on and use of ultrasound and 
carcass data. Based on numbers ava�lable on breed 
assoc�at�on web s�tes, ultrasound data has been 
collected on a small percentage of an�mals (4 to 
14% of reg�stered an�mals). Actual carcass data used 
for genet�c evaluat�on purposes has been est�mated 
to be less than 12,000 records from purebred cattle 
and organ�sed progeny test programs. Clearly, there 
has been l�m�ted focus on ultrasound and carcass 
tra�t data collect�on programs by breeders even 
though the use of packer grids has significantly 
�ncreased.

However th�ngs are not as negat�ve as they seem. 
The number of seedstock suppl�ers �s grow�ng and 
the demand from commerc�al producers, espec�ally 
the larger commerc�al producers �s dr�v�ng th�s 
demand. The �ntegrat�on of commerc�al producers 
�nto cooperat�ve market�ng, reta�ned ownersh�p and 
value-based/gr�d systems �s focus�ng a renewed 
�nterest �n genet�c potent�al of the�r cattle. The 
ab�l�ty for commerc�al producers to get mean�ngful 
feedback on the�r cattle �s creat�ng th�s “demand 
pull” for genet�cs as opposed to the “technology 
push” that has ex�sted �n the past. Some seedstock 
suppl�ers are develop�ng programs to not only 
test the�r own genet�cs for new tra�ts (e.g. carcass 
and meat qual�ty) but are forg�ng all�ances w�th 
commerc�al producers us�ng the�r genet�cs. Most 
of these relat�onsh�ps are us�ng some form of 
technology to enhance the relat�onsh�p. Increas�ng 
use of technology w�ll be a cornerstone of these 
relat�onsh�ps.

An espec�ally �mportant technology adopt�on 
w�ll be DNA-based tools at the commerc�al and 
seedstock levels. Breed assoc�at�ons have used 
technology-based parentage verification for many 
years as a rout�ne mon�tor of ped�gree qual�ty. The 
move from blood group analys�s to m�crosatell�te 
markers was a technology step that very much 

�mproved the ab�l�ty of the technology to support 
the needs of breed assoc�at�ons. Now a new 
level of DNA-based test�ng, S�ngle Nucleot�de 
Polymorph�sms (SNP) �s ava�lable that �s reduc�ng 
cost for large scale paternity identification and 
other DNA-based test�ng. Th�s technology has 
the potent�al to move patern�ty test�ng �nto the 
commerc�al �ndustry at the level of complete calf 
crops. At that level of �ncorporat�on a commerc�al 
herd can have unique identification on every calf 
�n the herd and �f cont�nued could have a complete 
cow herd w�th known parentage and DNA stored 
w�th�n 6 years g�ven current �ndustry female 
replacement rates. Some breed assoc�at�ons have 
recogn�sed the potent�al �mpact of th�s technology 
and are tak�ng a proact�ve approach. The Canad�an 
S�mmental Assoc�at�on has recently announced a 
program to collect a t�ssue/ha�r sample from all 
cows �n the breed for DNA extract�on and storage. 
W�th�n the commerc�al herd there �s a wealth of 
management and performance �nformat�on that th�s 
technology could ass�st �n prov�d�ng to managers 
of such herds. For example s�mply know�ng 
how many bulls are produc�ng progeny and how 
many progeny they produce prov�des excellent 
�nformat�on for bull cull�ng dec�s�ons �n mult�ple 
s�re breed�ng s�tuat�ons. Van Eenennaam et al. 
2007 reported tremendous d�fferences among 
s�re progeny output �n a group of 27 s�res �n a 
commerc�al ranch sett�ng. In add�t�on, match�ng a 
pedigree to an individual RFID identification allows 
for trac�ng of performance past the farm gate, 
espec�ally �n reta�ned ownersh�p and value-based 
programs. Speculat�on �s that feedlots w�ll further 
�ncrease the use DNA-based tests for marker-
ass�sted management of cattle to ensure sort�ng 
�nto outcome groups to opt�m�ze feedlot product�on 
and enhance profitability. It is certainly possible 
that SNP panels for marker-ass�sted management 
could be run at the same t�me that a patern�ty test 
�s be�ng run to enhance the �nformat�on and value 
of weaned calves. The opportun�ty to carry th�s 
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genet�c �nformat�on further to meet packer need 
is easily accomplished assuming a defined SNP 
panel focus�ng on packer-based gr�ds or �ncent�ve 
programs can be identified. This technology creates 
several opportun�t�es to enhance value and opt�m�se 
production thereby improving profitability of 
the commerc�al cow herds. F�nally DNA-based 
traceab�l�ty to the packer or reta�l meat case could 
be enhanced by a DNA sample on every calf.

However what about the genet�c potent�al of the 
commerc�al cow herd �tself? Patern�ty test�ng of 
a complete calf crop �n a commerc�al customers 
herd creates tremendous potent�al for the seedstock 
producer. Assum�ng that all bulls sold to that 
commercial producer are parentage verified then the 
coupling of bull parentage identification with the 
calf paternity identification provides a direct link 
of commerc�al data to the seedstock ped�gree and 
performance databases. Enhancement of genet�c 
evaluat�on through use of commerc�al herd data 
could be a real�ty �n the very near future. In fact 
some of the larger commerc�al herds could conduct 
w�th�n-herd genet�c evaluat�ons based on ped�gree 
data establ�shed solely on SNP-based patern�ty 
test�ng. However �n our op�n�on the advantages to 
both the seedstock and commerc�al producer by 
comb�n�ng data are very synerg�st�c. Integrat�on 
of ped�gree and performance data across breed 
assoc�at�ons and genet�cally–l�nked commerc�al 
herds would create a form�dable genet�c evaluat�on 
that would ass�st commerc�al herds �n select�ng 
male and female replacements and also benefit 
seedstock suppl�ers by �ncorporat�ng commerc�al 
data on large herds and potent�ally feedlot and 
carcass data. Genom�c �nformat�on from SNP-based 
tests has recently been �ncorporated �nto genet�c 
evaluat�ons by the USDA on behalf of the US da�ry 
�ndustry (http://a�pl.arsusda.gov/reference/changes/
eval0804.html). Th�s has also been done for a few 
years now �n both the pork and ch�cken �ndustr�es. 
Includ�ng genom�c �nformat�on enhances accuracy 

of genet�c evaluat�ons and allows for collect�on on 
information on traits that are very difficult to do on 
a rout�ne bas�s (e.g. meat qual�ty or health tra�ts).

L�nk�ng ped�gree and performance at both the 
level of seedstock and commerc�al �ndustr�es along 
w�th genom�c �nformat�on all comb�ned �nto one 
genet�c evaluat�on tool would prov�de a tremendous 
opportun�ty to move genet�c �mprovement to 
a new level. The sp�n-off �nformat�on on the 
management s�de of the equat�on only adds 
to the benefits. One need that has been clearly 
identified is the need to convert information into 
knowledge that can be used for dec�s�on-mak�ng. 
Commerc�al and seedstock producers al�ke are 
rap�dly becom�ng overwhelmed by �nformat�on. 
Opportun�t�es ex�st for those w�ll�ng to ass�st �n 
transform�ng �nformat�on �nto knowledge. If the 
costs of prov�d�ng genom�c technolog�es cont�nue to 
decrease as some suggest then appl�cat�on of these 
technolog�es �n the Canad�an beef �ndustry becomes 
a much more tenable propos�t�on. It requ�res a level 
of cooperat�on and ded�cat�on that has rarely been 
exper�enced between �nd�v�duals �n d�fferent sectors 
of the Canad�an beef �ndustry but surv�val and 
compet�ng for new markets w�ll be a great �mpetus 
to ach�eve that goal. 
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F�gure 1.  Beef Cow D�str�but�on �n Canada

F�gure 2.  Canad�an Beef Cow Inventory Numbers (Jan 1)—Canfax
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F�gure 3.  D�str�but�on of Farms and Ranches Relat�ve to Herd S�ze—Census of Agr�culture 2006a

Table 1.  Distribution of Farm Structural Types from  
1991 to 2006—Census of Agriculture 2006b 
Farm Structure 1996 2001 2006
Ind�v�dual or Fam�ly 
Farm

60.8 57.9 57.1

Partnersh�p w�th a 
wr�tten agreement 

7 6.5 5.6

Partnersh�p w�th no 
wr�tten agreement 

20 21.9 21.1

Fam�ly corporat�on 9.8 11.7 14.1
Non-fam�ly 
corporat�on

2 1.7 1.9

Other types 0.3 0.3 0.3
Total 100 100 100
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F�gure 4.  Percentage of Farms Report�ng Computer Use �n Bus�ness 
Management—Census of Agr�culture 2006c

F�gure 5. Purebred reg�strat�on trends �n three major Canad�an beef 
breed assoc�at�ons.
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F�gure 6. Purebred transfer trends �n three major Canad�an beef breed assoc�at�ons.

F�gure 7. Cow enrolment trends �n three major Canad�an beef breed assoc�at�ons.




