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Abstract:
The major capital assets of a commercial cow-calf ranch, the cows in the breeding herd, must
periodically be replaced. Optimal replacement heifer development policy is jointly determined by the
expected productivity of cows presently in the herd, the expected productivity of potential
replacements, and the cost of providing replacements.

If the replacements are to be heifer calves produced in the herd, the rancher must decide at weaning
time which heifer calves should be kept as replacements and how they should be fed from weaning
until the coming breeding season.

It was hypothesized that the occurrence of puberty and thus of pregnancy in replacement heifers can be
affected by postweaning feeding practices. Probability of puberty was estimated as a function of heifer
age and weight. The estimated equation supports the hypothesis that heifers, if fed for high rates of gain
during the wintering period, will be younger and heavier at puberty than if fed for low rates of gain.

Using linear programming techniques, least cost rations were determined for heifer calves varying in
weight and fed for four alternative rates of gain. Utilizing these least cost rations, total winter feed costs
were estimated for various heifer wintering alternatives, each alternative consisted of specific heifer
weight at weaning and a specific rate of gain to be fed for during an 180 day wintering period.

Various replacement heifer development alternatives were then analyzed in terms of costs and expected
reproductive performance.

Each alternative consisted of a state of nature, a heifer of specific age and weight at weaning, and an
action, the rate of gain to be fed for during the wintering period. The results indicate that for a heifer of
any state probability of pregnancy increases and expected time of pregnancy becomes earlier as rate of
gain is increased.

This indicates that within limits young light heifers, if fed for higher rates of gain, can achieve the same
level of expected reproductive performance as old heavy heifers. However, the benefits of higher
probability of pregnancy and earlier expected pregnancy must be weighed against increased feed costs.
The inclusion of an opportunity cost of sale of heifer calves at weaning changed the ranking of the
alternatives, indicating that costs other than feed costs should be considered when planning
replacement policy. Altering the length of the breeding season also changed the ranking, indicating that
, > individual management practices should be considered. 
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