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Exploring Best Replacement Policies in Dairy Herds

A large optimization model was be used to study the replacement
problem in the dairy herd. The model optimized the net revenue of the
steady state dairy herd population having two options in each state:
keeping or replacing an animal. Five diets based on different levels of
forages and concentrates were used to asses the interplay of the eco-
nomic, environmental, and herd structural outcomes.

Here are the main take home messages:

e In general, the optimal policy suggests to voluntary replace
open primiparous cows between 270 and 360 days in milk and
open multiparous cows between 240 and 300 days in milk.

e It is not economical to voluntary replace pregnant cows.

e Under favorable market conditions (e.g., prices of 2008) higher
net revenues are realized by longer lactations and under unfa-
vorable market conditions (e.g., prices of 2009) higher net reve-
nues are realized by shorter lactations.

e Higher culling rates could be economically justified when
market conditions are unfavorable.

e Diets with higher levels of concentrates will maximize net reve-
nue with shorter lactations and diets with higher levels of for-
ages will maximize net revenue with longer lactations.

e Lower culling rates could be economically justified when us-
ing high forage diets.

e Diets with high proportion of concentrates realize greater net
revenues under favorable market conditions, but high forage
content diets could outperform high concentrate diets under
unfavorable market conditions.
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e High forage diets together with longer lactations could be pre-
ferred when it is desired to limit the amount of nitrogen ex-
pected to be excreted.
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