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The aim of this study is to determine the culling rate under the optimal dairy cattle replacement strategy for
different production and health conditions in dairy cattle of Ardebil province. One of the most important
management decisions affecting Animal Husbandry profits is the timely replacement of dairy cattle with
young heifers. Using system analysis method, the economic system of dairy cattle was divided into revenue
and cost components, and each of the components was subdivided into other parts. Then using mathematical
models, a bio-economic model was simulated and the optimal decision was achieved using the Compecon
toolbox in the MATLAB software. The objective function was maximizing net present value for the livestock
in a planning horizon with 10 lactation periods. Dairy cattle were defined by state variables including lactation
period, milk production capacity, and various mastitis incidences. In each stage, dairy cattle were defined by
state variables including production capacity at 3 levels (low, medium and high production) and health state in
3 levels (healthy, treatable disease, and disease that eliminated livestock). The results of the model
investigation showed that the keeping of dairy cattle until the seventh parturition and the average production
cattle until the fourth parturition is economical, but keeping of low production cattle is not recommended. In
order utilization the result of dynamic programming, a concept called future value was used. The results
showed that future profitability varies in different periods of lactation. Such that future value was changed by
changing the level of production and lactation stage. It also was observed that higher-production cattle have
higher future value, and the future value of them would be reduced by increasing the age.

4[ Key words: Dynamic programming, Dairy cattle, Culling rate, Future value.
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