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and milking temperament were also 
analyzed together with a similar model 
as for conformation. These records were 
for first-lactation animals only, because 
older animals are not re-classified 
unless requested by the owner and only 
if the animals can be scored higher 
than in their first classification. Records 
were from 472 herds.

There were eight reproductive 
traits for heifers and eight for cows 
analyzed simultaneously in a 16-trait 
system, as in sire rankings by CDN. 
These include age at first service, non-
return rate, number of services, first 
service to conception interval, calving 
to first service interval, gestation 
length, calving ease, stillbirths and calf 
size. Records were from September 
2004 to January 2011 in 382 herds.

Estimated breeding values (EBVs) 
were calculated for every animal in 
the study for each trait. The average 

EBVs within breed of sire groups were 
calculated within traits. The average 
EBV for Holstein-sired cows (i.e., 
purebreds) were subtracted from the 
averages for the other breeds. Thus, 
the results show whether crossbreds by 
other breeds of sire had higher or lower 
values than purebred Holsteins.

The average EBVs of the dams 
of crossbreds and purebreds were 
also calculated within breed of sire 
groups to determine if the merit of 
the dams of crossbreds was different 
from dams of purebreds. The analyses 
showed that there were no significant 
differences between dam groups for any 
of the traits analyzed. Therefore, the 
comparisons between Holsteins and 
the different crossbreds are unbiased by 
dam selection.

Heterosis is typically estimated 
in crossbreeding trials. To calculate 
heterosis, the averages of the crossbred 

animals are compared to the averages 
of the two parental breeds (i.e. 
Holsteins and others). Unfortunately, 
the herds with crossbreds did not have 
any purebred Jersey, Brown Swiss, 
Norwegian Red or Swedish Red cows 
in them. Hence heterosis cannot be 
estimated from those data. Heterosis 
does have an effect on performance, 
and therefore, the average EBV of 
crossbreds may be biased by heterosis 
(i.e., making the crossbreds look better). 
We are just asking if the crossbreds 
measured up to their Holstein 
herdmates. This must be kept in mind. 
Heterosis effects are halved in the next 
generation if the crossbreds are mated 
back to one of the parent breeds. If one 
breeds the crossbreds to a third, or 
even a fourth breed, then heterosis is 
fully retained. If one chooses to rotate 
three or four breeds with Holsteins, 
the heterosis effects will not decline 

significantly.
Did we find significant differences 

between Holsteins and the crossbreds? 
Nearly all differences from this study 
were statistically significant. If the 
difference is more than two times the 
standard error of the estimate which 
is affected by the numbers of animals 
in the analyses, it is significant. But 
some of the differences may not be of 
great practical importance. We will 
focus discussion on the most important 
differences.

The results: Production
Production traits are the major 

source of income for a dairy cow. We 
already stated that Holsteins were hard 
to beat, so how much production could 
be lost due to crossbreeding? This 
depends on the sires’ genetic potential 
of the other breeds mated to Holstein 
cows. Norwegian Red and Swedish Red 

Figure 1 305-d milk production (in pounds) based on test day records, compared to Holstein Sire Breed average

MILK FAT PROTEIN
Breed Item 1st Lact 2nd Lact 3rd Lact Item 1st Lact 2nd Lact 3rd Lact Item 1st Lact 2nd Lact 3rd Lact
Brown 
Swiss

Cows 189 76 30 Cows 188 76 28 Cows 188 76 28

Sires 48 28 14 Sires 47 28 13 Sires 47 28 13

Records 1,358 520 134 Records 1,335 487 131 Records 1,335 487 131

Difference -789 -974 -406 Difference 10.1 18.5 56.0 Difference 5.3 7.9 20.7

Jersey Cows 314 96 19 Cows 314 96 19 Cows 314 96 19

Sires 72 30 12 Sires 72 30 12 Sires 72 30 12

Records 1,968 495 75 Records 1,911 484 75 Records 1,911 484 75

Difference -1,940 -2,196 -582 Difference 36.4 43.6 79.6 Difference -18.1 -12.8 61.5

Norwegian
Red

Cows 589 300 89 Cows 589 295 88 Cows 589 295 88

Sires 9 7 6 Sires 9 7 6 Sires 9 7 6

Records 4,208 1,838 345 Records 4,049 1,725 319 Records 4,049 1,725 319

Difference -529 -1,951 -320 Difference 13.2 -33.5 11.2 Difference 3.5 -30.4 3.5

Swedish  
Red

Cows 76 28 10 Cows 76 28 10 Cows 76 28 0

Sires 3 2 2 Sires 3 2 2 Sires 3 2 0

Records 519 184 39 Records 509 177 34 Records 509 177 0

Difference -778 -1,969 -1442 Difference 20.3 -10.1 54.5 Difference 9.9 -22.7 27.6

Holstein Cows 25,026 10,014 2,781 Cows 24,923 9,962 2,755 Cows 24,923 9,962 2,566

Sires 2,205 1,341 623 Sires 2,200 1,330 621 Sires 2,200 1,330 585

Records 177,518 64,184 12,389 Records 169,326 61,159 11,674 Records 169,326 61,159 10,852
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