





size, milk production, and other characteristics in order to avoid calving
difficulty and to stabilize nutritional and managerial requirements in the cow
herd. In rotational systems, complementarity cannot be exploited because on the
average each breed contributes its strengths and weaknesses equally to the
production system.

Rotational-terminal sire systems combine the advantage of use of complemen-
tarity, provided for by static-terminal-sire systems, with the advantage of high
levels of heterosis, provided for by rotational systems, to maximize efficiency
of production in herds where they are operationally feasible. Rotational-
terminal sire systems can reduce break-even costs of production 4 to 5 percent
relative to rotational crossbreeding alone and s to 10 percent relative to
straightbreeding (Notter et al., 1979).

Composite breed development based on inter se mating in a population
founded by crossing two or more breeds is an alternative to more complex systems
of crossbreeding. After formation, composite populations have the same manage-
ment requirements as straightbreeding. By careful selection of foundation
breeds, composite populations can be developed that meet market requirements and
that are adapted to a variety of climatic and nutritive environments. In many
environments, neither maximum nor minimum levels of performance bracketed by the
range found among available breeds (Table s) are optimum for many traits such as
birth weights, mature size, age at puberty and milk production. Nearly optimum
performance levels for the most highly heritable traits can be achieved quickly
by optimal use (e.g., 1/4, 3/8, 1/2, etc.) of properly chosen breeds. Once
nearly optimal levels of production for these traits are achieved, the
population can be fine-tuned by intrapopulation selection focused on other
characteristics such as reproduction, survivability and genetic resistance to
economically important disease.

Composite populations probably offer the greatest opportunity to exploit
additive genetic variation among breeds, but some of the opportunity to exploit
heterosis may be sacrificed relative to that provided for by rotational
systems of crossbreeding (Dickerson, 1973). Relatively high levels of
heterozygosity can be achieved by using four or more breeds with approximately
equal contributions in the formation of composites because initial

n 2
heterozygosity is expected to be retained proportional to i1-£p”~ where pj is

the fraction each of the n breeds contribute to the composite population.

One question deserving a more complete answer from research is to what extent is
retention of heterosis proportional to retention of heterozygosity. A recent
study of purebred, Fi1, backcross, and F2 and Fs inter se combinations of

Angus and Hereford indicated that significant heterosis is retained in Fs

inter se vs. F-j crosses for date of calving, birth weight, weaning gain and

fat cover (Koch et al., 1985) but that heterosis reduction was greater than
expected from dominance alone for survival, pregnancy and marbling score.
Additional research is in progress to determine the level of initial heterosis
that can be maintained in composite populations.
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