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PRI NCI PLES OF | MPROVEMENT OF GROMH OF CATTLE IN THE TROPI CS

J.E. FRISCH* and J.E VERCOE

Gowh rate of cattle under tropical grazing conditions is |ow by
tenperate standards. It can be inproved by altering the environnment to
approach that found in the tenperate areas or nore realistically,
devel opi ng breeds which make best use of the existing or partially
altered environment. An understanding of the principles involved can be
expected to lead to the nost efficient synthesis of such breeds.

The major determinants of the expression of growh rate of cattle
in the tropics are their inherent growth potential and |evel of adaptat-
ion to heat stress factors, disease, parasites and fluctuating |evels of
general ly poor quality nutrition. Eons of continual exposure to these
environnental constraints has evolved breeds resistant to these con-
straints. Prolonged periods of feeding at |evels close to or bel ow main-
tenance has evolved breeds with nmetabolic rates bel ow those of conparable
tenperate (Bostaurus) breeds. [Inherently |ow netabolic rate
is also conducive to high heat tolerance. Metabolic rate and grow h
potential seeminextricably bound and in consequence, the tropically
adapt ed breeds (Bos indicus) have |ow inherent growth potential. The
tenmperate breeds have higher metabolic rates but cannot express this
hi gher growth potential because of lack of tropical adaptation - each
constraint reduces food intake and consequently growth rate.. By cross-
breeding, the adaptive qualities of the Bosindicuscan be conbined with
the productive potential of the Bos taurus. Heterosis in the crossbred
for growth under field conditions is in its sinplest form principally the
expression of this conbination of both adaptive and productive qualities.
In the halfbred these variables |lie between the values of the twoparental
breeds.  Consequently, field growth rate of the F1 will exceed that of
either parent provided the plane of nutrition will support increased
growth rate and resistance to environmental constraints is sufficient to
al | ow expression of the increased growth potential. \Where environnental
conditions are severe and the plane of nutrition very low - as occurs
over large areas of the tropics - growh rate of the locally adapted Bos
indicus may be near the optinum attainable without environnental
modi fi cation.

Interbreeding to produce F2+ generations wth concurrent selection
in these segregating populations for growth under field conditions wll
eventually lead to the devel opnent of a breed well adapted to |ocal
condi tions and which has the maxi num growth rate sustainable over the
long termin that environment. |f environmental resistance of the Flis
insufficient, an increase in the proportion of Bosindicuswill increase ,
field growth rate and vice versawhere only a low level of environnental
resistance is required. Selection within an r2+ devel oped from this back-
cross popul ation can thus be expected to achieve maxi numgrowh rate nore
rapidly than selection within the halfbred F2+.

The species proportion which will give nmaximumgrowth rate in the
crosshred is thus heavily dependent on the severity of the environnent.
Consequently, it-cannot be assuned that the introduction of a highly
productive Bostaurusbreed into a cross with a local Bos indicus wll
lead to any dramatic inprovenment in growth w thout sone concurrent
i nprovenent in environmental conditions. These principles should be
consi dered when advising on cattle breeding schemes for tropical areas,
particularly those designed for inplementation at the village |evel.
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