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6 for the case where all animals are offered the same diet ad libitum and
the dam is herself slaughtered after her fourth calf. Results are given
for the slaughter of progeny at any given degree of maturity:

(a) when a large terminal sire is used

(b) when all calves are purebred males

(c) when all calves are purebred females
and (d) when a small terminal sire is used.

FIGURE 6 ABOUT HERE

The formula used for overall efficiency, E, which corresponds to grams
of lean tissue produced per MJ of ME was

E = (116ru+31)/(3r{-510ge(l-u)-0.7}+28)

where r, the ratio of the mature body weight of the progeny to that of the
dam, is given values 1.8, 1.4, 1.0 and 0.6 for cases (a) (b) (c) and (d)
respectively.

There are marked differences in the maximum overall efficiency of
3.72, 3.40, 2.99 and 2.49 respectively, which occur at progressiyely later
degrees of maturity of 0.59, 0.62, 0.67 and 0.72. The increase in overall
efficiency resulting from all male offspring compared with all female
offspring is 1:3% and the corresponding result for offspring from a large
terminal sire is 23%. The surprising result is how slowly overall
efficiency changes with degree of maturity at slaughter in this production
system. For deviations in degree of maturity 0.1 away from its optimal
value, changes in overall efficiency E were only between 1-2%.

CONCLUSIONS

This last simple model powerfully illustrates how a general relation-
ship can be developed between overall efficiency and degree of maturity.
The results given are independent of the size of the dam breed. In fact
they would apply as a first approximation to some quite different species
with only one offspring per litter.

Similar procedures have been used in building the much more
elaborate production models of Sanders and Cartwright (1979) and Notter
Sanders, Dickerson, Smith and Cartwright (1979), and confer on them both
internal integrity and generality.

At present experimental results giving relationships between production
variables and degree of maturity are in short supply. In fact what becomes
abundantly clear in any search for data relating production variables to
degree of maturity over a reasonable part of an animal's life time is
our extraordinary ignorance of some of the simplest yet most important
biological relationships associated with animal growth.

Changes in growth-rate, body composition, heat production, maintenance
requirements, food intake and food efficiency with degree of maturity have
been illustrated in terms of mean mammalian curves. Species, breed and
within-breed genetic comparisons at the same degree of maturity have been

discussed. Genetic deviations in growth and food efficiency have been
shown.
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Some species deviations appear to be large, but are neither under-
stood nor exploited. In fact, a case could be made in retrospect that
geneticists have spent most time studying the small genetic differences
between sires within breeds which has led to perhaps 80% of all
quantitative genetic theory. They have spent some time trying to under-
stand the genetics of breed differences,even less time trying to
quantify and compare the large genetic differences between species, and
almost no time at all evaluating optimal mixtures of species and breeds
in production systems.
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SUMMARY

Variables relevant to animal production are examined in relation to
degree of maturity in body weight and relationships largely independent of
the body size of the genotype are obtained.

Genetically standardised mean mammalian curves are presented for body
weight, growth rate, body composition, heat production, maintenance
requirements, food intake and food efficiency. Genetic deviations from
these mean curves are illustrated.

In cattle, changes in overall food efficiency in relation to degree
of maturity at slaughter are shown for a dam with purebred female, purebred
male, and large and small crossbred progeny.

RESUMEN

Se estudian variables de relevancia para la produccién animal, en
relacién con el grado de madurez del peso corporal, obteni£ndose
relaciones en gran medida independientes del tamano corporal del genotipo.

Se presentan curvas promedio para mamiferos, ajustadas por diferencias
genfticas para peso corporal, tasa de crecimiento, composicién corporal,
produccion de calor, requerimientos de mantenimiento, consumo de alimento
y eficiencia alimenticia. Se ilustran casos de desviaciones gen”ticas
respecto de estas curvas estcindar.

En relacién al grado de madurez en el momento de sacrificio, se
muestran los cambios en la eficiencia alimenticia global de bovinos, al
considerarse la hembra pura y su cria, macho o hembra, siendo el padre
de 6sta de la misma o diferente raza, y de diverso tamano corporal.
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