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Genetic evaluations for lon-
gevity have only recently 
(2012) been introduced 
in South Africa for dairy 
populations participating 

in LogixMilk Recording. The trait imple-
mented to measure longevity, is func-
tional herd life, which corrects for differ-
ences due to production and therefore 
indicates the involuntary culling risk of a 
sire’s daughters, thus culling for reasons 
other than production, e.g. due to con-
stant occurrence of diseases, poor repro-
duction, functional problems and death.

These functional herd life breeding 
values are expressed as relative breed-
ing values, with the average of the base 
cows (measured cows born in 2005, 
2000 for Ayrshire) set to 100 and using 
a standard deviation of 12. This means 
that 99% of the dairy population will 
have functional herd life breeding val-
ues of between 64 and 136.

Defining survival
Longevity is easy to determine from milk 
recording records, because as long as 
the cow is being milked, she is still alive. 
This, however, renders a statistical diffi-
culty for analyses of this trait, because as 
long as a cow is being milked, only the 
lower bound of her longevity is known. 
Her record will only be complete when 
she dies and for some cows this may take 
quite some time. For this reason a cut-off 
point is usually defined and the survival 
of cows over a specified period is moni-
tored.

For the LogixMilk genetic evaluation 
of functional herd life, the survival of 
a sire’s daughters is monitored over 
five periods: Survival to 120 days in 
milk in first lactation (HL1), survival to 
240 days in milk in first lactation (HL2), 
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Figure 1: Genetic trends of the South African Ayrshire, Holstein and Jersey 
breeds for functional herd life.

survival to second calving (HL3), survival 
to third calving (HL4) and survival to 
fourth calving (HL5). This is based on the 
methodology developed by the Canadian 
Dairy Network for the functional herd life 
genetic evaluation of cows in Canada. 

Although heritability for these five sur-
vival traits is low for all breeds (ranging 
from 1 to 5%), they are in line with esti-
mates for longevity published in the lit-
erature. It is, however, important to know 
that ample genetic variation do exist 
amongst sires of all the breeds to be able 
to select for improved functional herd life 
in South African dairy populations. 

What does the data tell us?
A description of the data available for genetic 
evaluation of functional herd life of the dif-
ferent breeds is given in Table 1. Lactations 
since 1970 are considered for the genetic 
evaluation for all breeds. For the Holstein 
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breed information from 571 084 lactations 
is included, more than double compared 
to the lactations available for the Jersey 
breed, with the Ayrshire breed’s evaluation 
based on 30 582 lactations.

The Jersey breed shows the least de-
crease in survival (29%) from first calving 
to fourth parity, with the Holstein breed 
(35%) showing the highest decreases in 
survival over the same period. Variation in 
survival increases with the stage of sur-
vival up to HL4 (third calving), followed by 
a slight decrease in HL5 (fourth calving), 
with the Jersey breed showing the highest 
variation of all breeds in survival at HL5. 
For all the breeds the biggest erosion of 
cows occurred between 240 days in milk 
in first parity and second calving. 

The Holstein breed had the lowest ero-
sion of cows during the first parity com-
pared to the other breeds, with 1,0% and 
2,3% of cows indicated as dead at 120 
and 240 days in milk, respectively, while 
the Jersey breed lost by far the most cows 
by 120 (2,2%) and 240 (5,1%) days in milk 
compared to the other breeds. However, at 
second, third and fourth calving the Jersey 
breed had the lowest percentage of cows 
dead of all breeds, with 40% of cows at 
fourth parity being still alive, versus 29% 
for the Holstein breed. 

Genetic trends
In Figure 1 the genetic trends for func-
tional herd life of the three dairy breeds 
are indicated. It can be seen that the Jersey 

breed had a steady increase in functional 
herd life over all the years (1,43 per year), 
with the Holstein breed following close-
ly (1,11 per year). However, the Holstein 
breed experienced a stagnancy in its trend 
since 2005, rendering an improvement of 
1,26 per year up to 2005, with a slight de-
crease (-0,23 per year) since then. 

The Ayrshire breed showed a healthy 
increase in its trend for functional herd life 
until 1990 (1,02 per year), but it stabilised 
and even decreased slightly since then 
(-0,09 per year), with an overall change in 
its trend of 0,25 per year since 1980.

Interpretation of functional herd life 
breeding values
How should these functional herd life 

HL1 HL2 HL3 HL4 HL5

AYRSHIRE

Records 30 582 30 246 28 037 26 369 25 029

Average survival 1,984 1,964 1,715 1,526 1,347

Standard deviation 0,124 0,187 0,451 0,499 0,476

Percentage erosion* 1,6 3,6 29 47 65

Sires 1 113

Dams 20 564

Pedigree 80 134

HOLSTEIN

Records 571 084 567 543 527 261 500 883 482 174

Average survival 1,990 1,977 1,693 1,473 1,287

Standard deviation 0,101 0,149 0,461 0,499 0,452

Percentage erosion* 1,0 2,3 31 53 71

Sires 9 296

Dams 364 946

Pedigree 1 172 632

JERSEY

Records 236 751 233 255 221 094 208 546 198 815

Average survival 1,978 1,949 1,767 1,585 1,405

Standard deviation 0,146 0,221 0,423 0,493 0,491

Percentage erosion* 2,2 5,1 23 42 60

Sires 6 627

Dams 152 264

Pedigree 497 067

HL1 = survival up to 120 days in milk first parity • HL2 = survival up to 280 days in milk in first parity
HL3 = survival up to second calving • HL4 = survival up to third calving • HL5 = survival up to fourth calving
*Percentage of dead cows in relation to cows in milk, per stage of survival.

Table 1: General statistics for survival up to the fourth parity for the Ayrshire, Holstein and Jersey breeds (coding 
used for survival: 2 = survived and 1 = dead).
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Table 2: Average number of lactations and percentage survival to the fourth parity 
for sires of the South African Ayrshire, Jersey and Holstein breeds linked to their 
functional herd life breeding values.

Functional herd 
life breeding value

Breed Average number of 
lactations

Percentage survival to
 fourth parity

136
Ayrshire

Jersey
Holstein

2,80
2,87
2,85

47
46
41

130

Ayrshire 2,74 41

Jersey 2,83 44

Holstein 2,81 38

124
Ayrshire

Jersey
Holstein

2,57
2,78
2,78

36
42
37

118

Ayrshire 2,52 34

Jersey 2,77 41

Holstein 2,67 36

112
Ayrshire

Jersey
Holstein

2,40
2,76
2,58

29
40
36

106
Ayrshire

Jersey
Holstein

2,39
2,72
2,54

28
39
34

100

Ayrshire 2,30 26

Jersey 2,69 38

Holstein 2,41 28

94
Ayrshire

Jersey
Holstein

2,29
2,67
2,39

24
37
27

88

Ayrshire 2,25 23

Jersey 2,63 36

Holstein 2,37 27

82

Ayrshire 2,23 22

Jersey 2,60 35

Holstein 2,35 26

76

Ayrshire 2,20 20

Jersey 2,54 34

Holstein 2,32 25

70

Ayrshire 2,12 19

Jersey 2,47 32

Holstein 2,29 19

64
Ayrshire

Jersey
Holstein

1,95
2,44
2,09

17
29
17

breeding values be interpreted? In Table 2 dif-
ferent levels of survival and average number of 
lactations (capped at four lactations) are linked 
to functional herd life breeding values for 
sires of the different breeds. It is clear that the 
breeds differ in their survival pattern, that the 

relationship between functional herd life and 
average number of lactations or percentage 
survival to fourth parity is not linear and that 
this relationship differs amongst the breeds.

As an example a sire with a functional herd 
life breeding value of 136 for the Jersey breed 

is expected to breed daughters 
of which 46% will survive to the 
fourth parity. His daughters will 
have an average number of lac-
tations of 2,87. Compare this to a 
Jersey sire with a functional herd 
life breeding value of 64: 29% 
of his daughters are expected 
to survive to the fourth calving, 
with an average number of lac-
tations of 2,44. 

Conclusion
Functional herd life genetic 
evaluations have been devel-
oped for South African dairy 
breeds participating in LogixMilk. 
The genetic trends of all breeds 
indicate an overall improve-
ment in functional herd life, 
with that of the Jersey and 
Holstein breeds improving at 
a higher rate compared to the 
Ayrshire breed. This is probably 
due to the inclusion of type 
traits in the total merit indi-
ces of the Jersey and Holstein 
breeds for many years, which 
resulted in enhancing longevity 
via indirect selection.  

Selection on LogixMilk func-
tional herd life breeding values 
will improve longevity of cows 
due to improved functional-
ity, better disease resistance 
and better fertility, rendering 
the breeder the opportunity to 
apply stricter culling on poor 
production. This will result in 
a permanent improvement in 
herd economics, not only be-
cause of genetic improvement 
of production traits due to the 
opportunity for increased se-
lection intensity on these traits, 
but also due to decreased costs 
for raising or purchasing re-
placement heifers, as well as 
an increase in the proportion of 
mature cows in the herd which 
will result in improving the lev-
el of production of the herd.


