


production from cattle of the current breeding and to compare these results with 
changes that would be expected from introduction of sires of different breeds. 
After adaptating the model to the area and cattle using appropriate parameters 
from published literature, validation was completed using data for approximately 
12,000 cattle weights and 9,000 palpations that had been collected from the 
three ranches. The simulated effects of different genotypes and management 
alternatives upon production efficiency, defined as liveweight of cattle sold 
per kg of dry matter consumed by the entire herd, including slaughter animals 
and replacement heifers, were examined. Average cow size potential was 
considered to be 450 kg for a mature, fat (25% of body weight consisting of fat) 
cow; very few cows attain this weight but it was used to characterize genetic 
potential. Average milk production potential was considered to be 9 kg for a 
mature cow at her peak point of lactation with adequate nutrition. The 
simulated results are given in Table 1.

In the simulated environment, increases in potential mature cow size beyond 
450 kg decreased simulated efficiency, because larger cattle were unable to 
consume an adequate level of nutrients to meet their requirements due to 
restricted availability of forage. A reduction in cattle size below 450 kg also 
decreased simulated efficiency, because a larger proportion of the nutrients 
consumed was utilized to fulfill maintenance requirements. The average milk 
production potential of 9 kg/day again represents a genetic potential that few 
cows attain. Increased milk production potential over 9 kg decreased 
productivity, because cows, unable to meet their maintenance and milk production 
requirements from their forage intake, reduced their overall fertility.
Reduction of milk production potential below the 9 kg level reduced growth rate 
of calves and fertility of the young cows which resulted in reduced efficiency. 
Since none of the changes in genotypes examined augmented production efficiency, 
it appeared that an increase in the plane of nutrition would be required to 
allow exploitation of larger size and higher milk production potential.

Ordonez also simulated management alternatives that included changes in age 
and time of weaning calves and selling steers, timing of the breeding seasons, 
culling policy of cows, and feed supplementation, and the combination of 
successful single alternatives. He found that sale at the end of the rainy 
season of steers averaging 23-35 months of age was the most efficient selling 
alternative, but the single most effective management practice was the palpation 
of cows after the breeding season and selling of only dry open cows. Changing 
the breeding season toward the rainy season decreased efficiency, because plane 
of nutrition prior to the breeding season was low thus reducing fertility of the 
cows and increased mortality of the calves born during the rainy season. An 
early breeding season for heifers and dry cows increased fertility because of 
increased conception rate of lactating cows. Weaning all calves May 1st at the 
beginning of the rainy season and supplementing them after weaning until 7 
months old, was the best weaning alternative tested, because it allowed 
increased reproduction of the cows and insured appropriate level of nutrition to 
the calf after weaning. The optimal combination of alternatives that Ordonez 
examined resulted in a 7% increase in 0/1 and a 15% increase in kg of liveweight 
sold per cow exposed.

The results of the study by Ordonez (1978) illustrated the importance of 
simultaneous consideration of the production resource and management system in 
formulating selection criteria for breeds with respect to the primary characters 
of size and milk production. Although increases could be attained in single 
measures or individual animal performance, the interactions or counter-balancing

275



Table 1. Productivity Of Herds Of Different Genetic Potential For Body Size And 
_________ Milk Production Simulated For The Western High Llanos Of Venezuela3

Simulated
herd

performance

Genetic potential for size(kg) and milk production(kg/da)b

375 kg 450 kgc 575 kg
measure 7. 5 kg/da 6.75 kg/da 9 kg/dac 10. 5 kg/da 11.75 kg/da

Calves born, % 58 57 56 55 52
Calves weaned, % 54 50 53 52 43
Av. wn. wt., kg 137 133 147 155 150
Av. 18 mo. wt., kg 209 195 221 231 210
Composition of sales, %

Males 48 41 45 46 34
Females 52 59 55 54 66

Kg liveweight sales/
100kg DM comsumption 4.84 4. 75 4.96 4.86 4.63

a Adapted from Ordonez (1978) to illustrate changes in net herd productivity
simulated as effects of genetic change.

b Genetic potential for body size and milk production potential were 
characterized by maximal, mature value for cows; e.g. 450 kg represents 
genetic potential for size and growth and is based on a mature cow with 25% of 
body weight consisting of fat (simulations resulted in cow weights of 400 kg 
at 3 years of age and 427 kg at 7 years), and 9 kg/da represents production 
potential of a mature cow at the peak point of location.

c The simulation for this genetic potential was considered as the baseline; e.g. 
cows of this potential were considered to be representative of the three 
actual herds on which the validations were based.

effects tended to result in lessened effect on net herd productivity (Table 1). 
His study illustrated that only small, though important, increases in 0/1 may be 
expected with extensive cattle production and that, at least for the conditions 
be examined, little improvement should be expected from breeding changes without 
other changes.

A somewhat similar study had been conducted earlier in Botswana using the 
same model and general approach (ILCA, 1978). The cattle simulated were the 
indigenous Tswana and, although the effects of change in size and milk 
potentials were not simulated, other studies indicated that the Tswana were well 
suited to the production condition, and similar conclusion were drawn. Both of 
these studies were possible only because data had been consistently collected 
and carefully recorded on the cattle and forage production over a period years 
and properly analyzed so as to be available for use. Although application of 
systems analysis techniques may substitute for lack of research to a degree, a 
data base is essential. Of course, the accuracy of the simulated results depend 
on the correctness of the data in representing the cattle and production 
resource. The use made of the data collected in Venezuela and Botswana for 
system analyses of beef production illustrates the value of descriptive data 
collection. Further, the process of application of systems analysis assisted 
the representatives of the multiple disciplines involved in decisions related to 
data collection for use in application to production system as a supplement to 
their individual discipline interests.
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On the other hand, these applications illustrate some of the limitations of 
the application of the Texas A&M herd model in the tropics. Three major 
deficiencies are the lack of (1) an interactive forage component, (2) an 
interactive veterinary component and (3) experience in application and use of 
results. The first two will require additional time and research and will 
probably be developed at least to initial stages within the next few years.
There appears to be less research resources in the veterinary area devoted to 
development of interactive models than in the forage area. The interactions 
among the effects of disease/parasite morbidity and mortality and the effects of 
cumulative and current nutritional status is an especially important area not 
well understood in quantitative terms. Perhaps addition of each of these 
components will, like Ordonez* research, illustrate how increments of 7 to 15% 
can be added to herd 0/1. Experience in application of systems analysis in the 
tropics must relate not only to conducting systems analysis studies but must be 
integrated with the activities of those organizations and individuals who are 
responsible for decisions affecting 0/1 of beef cattle herds.

SUMMARY

Systems analysis techniques utilizing herd level models provide an 
additional dimension for the systematic examination of cattle breeding programs 
and the limitations to production efficiency that prevail in the tropics. Beef 
cattle production systems are complex with many components that create a basis 
for extensive genotype by environment interactions. Beef production in the 
tropics is largely dependent on forage production that is highly seasonal 
because of wet-dry climatic patterns, and there is little capability for 
supplemental feeding and other measures to ameliorate these effects. Also, 
tropical countries usually have more limited resources for beef cattle research 
than temperate-zone countries whose production or applied research results are 
not usually directly transferable. Herd level models provide an appropriate 
method for coping with complex systems with interacting components and for 
transforming specific research results into a collated form than can be usefully 
adapted to beef production problem of the tropics. Breeding cattle to increase 
production efficiency (output/input or 0/1) in the tropics is, in part, a matter 
of synchronizing the genetic potential with the production environment so that 
the genetic potential for various traits tends to be optimal. The traits of 
breeds indigenous to the tropics, presumably as a consequence of the direct and 
indirect effects of the tropical climate, tend to be relatively small size, slow 
maturing, and low milk production. These traits for these primary characters 
may approach optimal levels for seasonal wet-dry tropical areas unless the level 
of nutrition is increased especially during the dry season stress period. It 
appears that as the nutrition source improves, the optimal genetic potential for 
size, maturing and milk production increases. Although herd level models may 
assist in transferring knowledge for logical application and in substituting for 
some research, these models also assist in pointing out the need for a careful 
data collection in representative production areas. Also herd level models help 
iritegrate the efforts of the multiple disciplines related to beef cattle 
production by providing a vehicle for the separate disciplines to contribute in 
an organized and recognized manner to the overall goal of properly defining and 
increasing 0/1.

RESUMEN
Las tecnicas de analisis sistematico que utilizan modelos de niveles 
de rebafios ofrecen una dimension adicional para el examen sistema­
tico de los programas de mejora de ganado vacuno y de las limitacio 
nes en la eficacia de la produccion que se dan en los tropicos. Lo¥ 
sistemas de produccion de ganado de ca'rne son complajos y presentan 
numerosos componentes que constituyen una base para un genotipo ex- 
tensivo sujeto a interacciones ambientales. La produccion de carne 
en los tropicos depende en gran medida de la produccion de forrajes,
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tropicos. La cria de ganado vacuno para aumentar la eficiencia de la 
produccion )out-put o 0/1) en los tropicos, es cuestion en parte de 
sincronizar el potencial genetico de los distintos caracteres tienda 
a ser optimo. Los caracteres de las razas indigenas de los tropicos, 
probablemente a consecuencia de los efectos directos e indirectos del 
clima tropical, tienden a ser: tamano relativamente pequeno, lento 
desarrollo y baja produccion lechera. Los rasgos de estos caracteres 
primarios, pueden acercarse a niveles optimos para zonas tropicales 
estacionalmente h u m e d a s - s e c a s , salvo que el nivel de nutricion aumente, 
sobre todo durante el periodo mas acusado de la estacion seca. Parece 
que a medida que la fuente de nutricion mejora, el potencial genetico 
optimo para el tamano, el desarrollo y la produccion de leche aumenta. 
Aunque los modelos de niveles de hato pueden contribuir a la trans- 
ferencia de conocimientos para aplicaciones logicas y a la sustitu- 
cion de algunas i n v e s t i gaciones, estos modelos ayudan tambien a destacar 
la necesidad de una cuidadosa recogida de los datos en las zonas de 
produccion representatives. Asimismo los modelos de niveles de hato 
ayudan a integrar los esfuerzos de las multiples disciplines relacio- 
nadas con la produccion de ganado de carne, ofreciendo un vehfculo para 
que disciplinas independientes contribuyan de manera organizada y reco- 
nocida al objetivo general de definir y aumentar adecuadamente el 0/1. 
que es altamente estacional a consecuencia de los modulos climatolo- 
gicos, existiendo escasas posibilidades de alimentacion suplementaria 
y de otras medidas para mejorar estos efectos. Los parses tropicales 
tambien cuentan normalmente con recursos mas limutados para la inves- 
tigacion del ganado de carne que los de las zonas templadas, cuya pro­
duccion o resultados de investigacion aplicada, normalmente no son di- 
rectamente extrapo l a b l e s . Los modelos de niveles de establo, represen- 
tan un metodo adecuado para la interpretacion de sistemas complejos 
con componentes intera c t i v o s , y para la transformacion de los resulta­
dos de la investigacion especifica en una forma correlacionada que pue- 
de adaptarse eficazmente al problema de la produccion de carne en los
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