




cent of the mean per annum for weaning weight, yearling weight and postweaning gain 
respectively. An additional advantage of BLUP evaluation techniques is that they permit 
estimation of genetic trend in industry breeding programmes (assuming heritabilities and 
correlations are known accurately). For example, Renand ef a/ (1989) have recently reported 
positive genetic trends in the Blonde d’Aquitaine and Limousin breeding programmes in 
France, but no genetic trend in the Charolais programme.

FACTORS AFFECTING FUTURE BREEDING PROGRAMMES

There are several recent, or likely future, developments which will affect future breeding 
programmes for beef cattle, or for beef traits in dairy and dual-purpose breeds. These can be 
classified as technical or structural/social developments. Some have been mentioned briefly 
above, and others are dealt with in depth in other sessions of this Congress. Our aim here is to 
highlight, briefly, seven of these areas.

Technical Developments

1- Improved statistical evaluation techniques. As mentioned previously, BLUP evaluations 
could, in many circumstances, improve the accuracy of estimation of breeding values. Wider 
application of these techniques could enhance rates of genetic improvement.

2- Improved selection criteria. Improved methods for the in vivo assessment of body 
composition could have dramatic effects on rates of improvements (see, for example, Simm 
and Dingwall, 1989). Also, the wider application of existing techniques could enhance rates of 
improvement.

Similarly, if suitable physiological predictors of genetic merit are found these could greatly 
increase rates of genetic change.

If lines of communication from slaughterhouse to breeder or breeding organisation are 
improved, then very valuable Information on the performance of crossbred animals could be 
collected, which would improve the accuracy of estimation of breeding values of purebred 
sires, and help to overcome the limitations of small herd size. Recent developments in 
statistical evaluation techniques already provide a framework for the use of this information. 
The possible future use of electronic aids for individual animal identification would be of value 
for this purpose.

On a similar theme, simplified systems for recording individual animals’ food intake (eg. Forbes 
ef al, 1986) would be useful for farm or station performance or progeny tests.

3- New reproductive techniques. Land and Hill (1975) first drew attention to the potential 
application of embryo transfer (ET) to increase rates of genetic improvement in beef cattle. So 
far, the technique has been used in beef cattle, mainly in (i) importing or exporting genetic 
material, (ii) multiplying recently imported breeds, or (iii) producing larger numbers of offspring 
from Individual animals of high value, rather than in the manner envisaged by Land and Hill. 
However, a selection programme in Simmental cattle, based on the use of ET, has recently 
started at the North of Scotland College of Agriculture in Aberdeen, UK (Broadbent, 1990). 
Other schemes involving ET in dual-purpose and dairy breeds are reviewed by Kalm and 
Liboriussen (1989).

Wray and Simm (1990) have shown that previous studies may have overestimated responses 
slightly in ET schemes, and underestimated levels of inbreeding, since they ignored variation in 
family size and the reduction in genetic variance in populations under selection. However, 
compared to conventional breeding schemes of similar size, schemes based on ET may allow 
up to 50 per cent extra response, at similar levels of inbreeding.
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It is likely that sexing of embryos will be available commercially in Europe in the near future. 
This technique, together with in vitro fertilisation (IVF) of embryos, and cloning (Woolliams and 
Wilmut, 1989) could radically change the structure of the cattle industries In Europe. For 
example, it is possible that, in future, dairy farmers will buy female embryos of known high 
genetic merit for dairy traits to produce replacements. More dairy or dual-purpose cows would 
be available then for crossing to beef bulls or as recipients for male beef embryos of known 
merit.

The implications of the use of these techniques on the genetic improvement of beef and dairy 
cattle requires further research - particularly on the pedigree structure of populations and 
effective population size of pure breeds.

4. Gene transfer techniques. In their recent review on embryo manipulation in cattle, 
Woolliams and Wilmut (1989) identified three factors important for the application of gene 
transfer techniques: efficient methods for incorporating genes into a host genome, the control 
of their expression after incorporation, and the Identification of genes capable of having a 
desirable effect. They suggest that the earliest application of this technique to improving beef 
production might be the transfer of genes containing growth hormone sequences. Single 
genes of large effect, such as that causing muscular hypertrophy in the Belgian Blue and some 
other breeds (Hanset, 1987) might appear to be strong contenders for gene transfer. However 
such genes are often associated with less desirable secondary characteristics, such as calving 
difficulty in homozygotes in this case.

Structural/Social developments

5. Quotas on milk production. Quotas on milk production have operated in several European 
countries for many years, and in all European Community (EC) countries since 1984. One of 
the major implications for beef production is the general decline in dairy cow numbers in 
Europe (Cunningham, 1988) with a reduced contribution to beef output. This may create 
opportunities for expansion of specialised beef production. Cunningham (1988) reported that 
one effect of quotas was to increase the relative value of improvements in beef traits accruing 
from dairy or dual-purpose breeding programmes. However, from a survey of 14 countries, he 
reported that there was little evidence of increased attention to beef traits in dairy breeding 
programmes, though there was a small increase in the already low levels of beef crossing in 
some countries.

6. The influence of Holstein dairy cattle. In many European countries North America Holstein 
cattle are being widely used, or have already had a big influence on dairy cattle populations. 
The lower beef merit of Holstein-type animals, compared to other traditional European dairy or 
dual-purpose breeds is well documented (eg. MLC, 1984). This trend towards more 
specialised dairy breeds may be reinforced by the developments in reproductive techniques 
outlined above. Any decline in the contribution to beef production as a result of fewer and 
more extreme dairy cows may be compensated for by the use of predominantly beef embryos, 
by an increase in beef crossing, or by an increase in specialised beef production.

7. Consumer interest in methods of production. In several European countries there is a 
growing interest amongst consumers in the methods of animal production. On the one hand 
this may constrain certain more intensive methods of beef production (with possible 
implications for systems of testing) and may limit the application of some new technologies. 
On the other hand, commercial producers may rely to a greater extent on ’traditional' genetic 
improvement methods to improve the efficiency of beef production.

CONCLUSIONS

Current improvement programmes for specialised beef breeds and for beef traits in dairy or 
dual-pupose breeds in Europe are usually based on performance testing, followed by progeny 
testing. The selection goals and criteria in beef breeds are generally more comprehensive than
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