


account (Van Arendonk, 1985b).

The influence of the sires”™ predicted difference for Tfirst lactation
milk production on the average optimum herd life of its daughters,
was determined by changing the probabilities of realization of each
state. The distribution of the daughters of a sire over the fifteen
production levels was therefore made dependent on its predicted
difference. The probability of a heifer with a low production level
decreased with the predicted difference of the sire. The sire also
affected the expected production of all daughters in the second and
later lactations. The deviation in production in later lactations was
calculated from the predicted differences using a genetic correlation
between first and later lactations of 0.9.

RESULTS AND DISCUSSION

The influence of changes in the level of involuntary disposal on the
optimum average herd life and the average annual income is shown in
table 2. The average herd life resulted from both the involuntary and
the voluntary replacement of cows according to the optimum policy.
For a detailed description of the optimum policy for insemination and
replacement of cows in the basic situation, see Van Arendonk and
Dijkhuizen (1986).

A proportional reduction of 20 % in the probabilities of involuntary
disposal resulted in a on average 4 months Jlonger optimum herd life
and a 43 Dfl. higher annual income (table 2). The lower rate of
involuntary replacement allowed a, in absolute terms higher rate of

Table 2. The optimum average herd life (mo), the proportion %)
of cows for which replacement was voluntary and the average
annual 1income per cow (Dfl.) at different levels of involunta-
ry replacement(l).

Involuntary Voluntary Annual
disposal rate Herd life replacement income (1)
120 41.1 33.1 937 ( -42)
100 44 .0 40.2 979
80 47.9 a7.7 1022 ( +43)
60 51.3 57.6 1064 ( +85)
0 64.2 97.6 1191 (+212)

1) Relative (%) to the basic situation (100).
2) Between brackets the deviation from the basic situation.
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IfT it were assumed that no involuntary replacement occured before the
voluntary replacement. The percentage voluntary replacement rate
increased from 11.0 to 12.0 and 13.5 per year when the involun-
tary replacement rates were reduced to 80 and 60 %, respectively. The
higher rates of voluntary replacement increased the financial advan-
tage of the lower involuntary replacement. This is in agreement with
findings of Allaire and Cunningham (1980) and Van Arendonk (1985).
end of the twelfth lactation of a cow, the optimum average herd life
was 5.4 year (table 2).

Voluntary replacement resulted from a combination of the relative
production and the reproduction status of the cow. Therefore great
differences occurred in the optimum average herd life of individual

cows within a herd. In the basic situation insemination at three
months in lactation was optimum until the sixth parity for cows with
an average production level (Van Arendonk and Dijkhuizen, 1986).

Insemination should be continued for a longer time during the lacta-
tion and up to a higher age for cows with a higher production.

For the original level of involuntary disposal (100 %), the effect of
the sires®™ predicted difference for Tfirst lactation milk production
on the average optimum herd life of the daughters was calculated
(table 3). Cows remained on average longer in the herd when they
originated from a sire with a high breeding value for milk produc-
tion. The production level of the cow and the sire did not affect the
probability of involuntary disposal in this case. The differences in
herd life were therefore caused entirely by the insemination and
replacement decisions. From table 3 it can be concluded that the
optimum policy for insemination and replacement of cows results in a
positive phenotypic and genetic correlation between production and
longevity.

An increase in the average milk production of the herd slightly

Table 3. The influence of the sires predicted difference for
first lactation milk production (1) on the optimum average
herd life of its daughters (mo).

Predicted difference Herd life
-20 % 16.4
-10 % 31.4
0 % 44 .3
+10 % 51.2
+20 % 54_.2

1) expressed as a deviation from the average production.
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reduced the optimum average herd life of cows (table 4). This is in
line with results of Kristensen and Ostergaard (1982), Congleton and
King (1984) and Dijkhuizen et al. (1985).

The increase of the production level of a cow within a herd increases
the optimum average herd life. However this does not apply to a
increase in the production level of the herd. Therefore selection on
milk production will not automatically result in a longer average
herd life of cows.

Management and breeding programs should be directed towards a reduc-
tion of involuntary disposals rather than a maximisation of the
average herd life.

Table 4. The influence of the mature equivalent level of milk
production of the herd (kg/yr) on the optimum average herd
life of cows (mo) and the annual income (Dfl.).

Herd level Herd life Annual 1income
5500 45.9 605
6500 (1) 44 .0 979
7500 42 .6 1351

1) Basic situation.
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