
Longevity, or survival, is a highly desirable trait that con-
siderably influences the overall profitability of dairy farm. 
With increased longevity, the mean production of the herd 
increases, because a greater proportion of the culling deci-
sions are based on production, and because the proportion 
of mature cows, which produce more milk than young 
ones, is increased. However, genetic improvement of lon-
gevity is very hard to achieve because of its low heritability 
(low genetic variance). Moreover, the actual measurements 
of longevity are obtainable only when a cow is culled or 
disposed of or after selection decisions have been made. 

Conformation traits are good indicators of longevity and 
have been used as indirect selection criteria for the longev-
ity trait. Conformation traits are recorded relatively early in 
life, most often in the first lactation, and are more heritable 
than longevity, a fact that makes selection relatively more 
efficient. In order to directly obtain reliable information for 
sires regarding the longevity of their daughters, it is neces-
sary to wait until a minimum number of daughters have 
been culled or have died. Moreover, these evaluations may 
be available too late to be useful in breeding programs. Ge-
netic evaluations for direct longevity information based on 
number of culled daughters should therefore be combined 
with indirect information based on early predictors such as 
conformation traits. Knowledge of the genetic relationships 
between conformation and longevity are required, making 
proper identification of critical conformation traits essential. 
Balanced breeding has long been the philosophy of the 
Canadian dairy cattle breeding industry, and considerable 
improvement with respect to conformation traits has been 
made in Canada compared to other countries. Because 
type classification data are already recorded, the use of 
that data as an indirect predictor of longevity is very cost-
effective. In this study, more than 1 million records were 
used to study the association between conformation traits 
and longevity of Canadian dairy breeds. 

Composite type traits
All composite type traits (final score, mammary system, 
feet and legs, dairy character, rump, frame/capacity, fore 
udder and rear udder) showed a strong linear relation-
ship with longevity, meaning that cows with high scores 
for these traits were found to survive longer than cows 
with low scores. The study clearly showed that overall 
conformation or final score was by far the most important 
single trait with respect to longevity, followed by mam-
mary system, rear and fore udders, and feet and legs. For 
example, cows with a final score below 70 were over four 
times more likely to be culled for involuntary reasons than 
cows with final scores of 85 or higher. Similar trends were 
observed for mammary system and feet and legs, in that 
cows with high scores for these traits had longer longevity 
than cows with lower scores for these traits.

Linear type traits
Udder traits. Udder traits had an important impact on cull-
ing decisions. This may have been because of their impact 
on reduced susceptibility to mastitis and other infectious 
diseases. Cows with high scores for these traits had higher 
chances of surviving than cows with low scores. Cows with 
nearly central fore teat placement were more likely to sur-
vive culling than cows with extremely inside or extremely 
outside fore teat placement. Cows with extremely fleshy 
udders were more likely to be culled than cows with soft, 
pliable, elastic udders that collapsed well after milking. In 
general, cows with extremely deep or extremely shallow 
udder depth from the hock to the floor of the udder were 
also associated with a higher risk of being culled.

Body and dairy character traits. Cows that were 
extremely short, small and narrow chested with a shallow 
body depth had a higher risk of being culled than cows 
with an intermediate score. Stature and size had negligible 
effects on longevity. A clear linear relationship between 
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angularity and longevity was also observed, indicating 
that rounded, non angular cows were more likely to be 
culled than cows with the intermediate score of 5, whereas 
extremely sharp cows had a better chance of surviving 
than cows with intermediate scores. The assessment of 
angularity is based on the degree of angular shape at the 
chine and the fore rib, with the spring of rib also taken into 
account. Frail, flat-sided cows have shorter longevity than 
cows that have angularity with substantial, wide, well-
sprung and open ribs.

Rump traits. Cows with weak vertebral strength between 
back and rump exhibited a higher culling risk than did 
cows with strong loins. Cows with low or high scores for 
rump angle (representing, respectively, extremely high or 
extremely low pin bones relative to the height of the hook 
bones) were more likely to be culled than cows with the 
optimum linear score of 5. No clear relationship was ob-
served between pin width and relative culling rate, with the 
exception that cows with extremely narrow pins were 15% 
more likely to be culled than cows that scored 4 or higher. 

Feet and legs. The relationship between longevity and the 
degree of curvature of the rear legs as viewed from the 
side showed an intermediate optimum, indicating that cows 
with extremely straight legs or extremely curved legs were 
more likely to be culled than cows with the intermediate 
score of 5. Moreover, cows with extremely coarse bones 
were more likely to be culled than cows with extremely  
flat bones. 

In conclusion, the study showed significant relation-
ships between conformation traits and longevity in cows. 
Improvement for conformation traits, through either 
genetics or management, would increase the longevity of 
cows. Moreover, this study demonstrated that the balanced 
breeding approach has been working well for the Cana-
dian dairy industry. Genetic evaluation of fertility traits has 
recently been added to the breeding goal, and the addition 
of health traits in the future will ensure that the Canadian 
dairy industry continues to benefit. Assessment of the 
relationship of fertility and health traits with longevity would 
be of interest in the future.
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Relative risk of culling by class of final score 
(relative culling rate for score 80 was set to 1)
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Relative risk of culling by category for mammary system 
(relative culling rate for category 10 was set to 1)


