Sharing Cow Performance Records with the World

Bill Montgomerie - Animal Evaluation Unit 

New Zealand dairy farmers share a huge amount of information about cow performance with overseas dairy farmers. Exchange of information takes place through Interbull, which has 41 member countries and is based in Sweden. 

Interbull sire evaluations 
Four times a year subscribing countries send their sire evaluation information to Interbull, where an international evaluation is conducted. The countries receive back breeding values for all the bulls in the international evaluation - expressed on the country's own scale. For example, for USA bulls we receive breeding values for protein in kilograms on the New Zealand, even if the USA bull only has USA daughters that have been evaluated for protein in the USA in pounds.

New Zealand farmers benefit from the system because top overseas sires are identified for use in New Zealand. 

Another benefit is that international evaluation can "lever up" relatively small amounts of local information for a bull that has been jointly sampled in two countries. For example, Elite Mountain Donor had only 48 New Zealand herd-tested daughters at the end of the 1998/99 season. Their performance indicated that he was one of the best bulls available - but with only 48 daughters there would have been reasons to be cautious about using the bull. However, he also had 47 herd-tested Australian daughters, which were also performing very well. With joint evaluation, he could be used in each country with far more confidence than would have been possible based solely on single country information.

Horses for courses?
There have been important issues for the global dairy breeding industry over the last ten years. One issue has been whether an element of "horses for courses" should be taken into account in judging the genetic merit of international sires. Is it reasonable to expect that a single bull might be "the best bull in the world" for protein yield, regardless of the environment in which his daughters' performance has been recorded? If his daughters have been producing on an ideally formulated Total Mixed Ration fed in a temperature zone that suits dairy cows, how well are daughters likely to perform on a diet of lowly digestible tropical grasses in a climate that is too hot for dairy cows of mainstream breeds?

Individual countries have looked at this problem - and typically they have found that the production conditions within their own country have been sufficiently similar that alternative bull rankings have not emerged when bull proofs have been re-calculated for specific environments. However, when you look across countries some production environments are very dissimilar. This leads to a problem for genetic evaluation called "genotype by environment interaction".

Interbull has recognised this problem in its international evaluation procedure. It uses a method known as Multiple Across Country Evaluation (MACE). MACE combines information from each country using all known relationships between animals, both within and across national populations. Sires with daughters in several different countries provide information about their own genetic merit, provide comparisons with other sires, and provide genetic ties between countries. 

MACE accounts for the possibility of animals re-ranking between certain countries. This occurs when animals perform better in certain environments than they do in others. For this reason, a separate set of results is calculated for every participating country. This process is demonstrated in Diagram 1.

The diagram illustrates that proof information from one country gives an imperfect prediction for the performance of a bull's daughters in another country.

Interbull research
Participants in international dairy cattle breeding have been keen to understand this issue better. In the past, some people have suggested that genotype by environment interaction is not very important. They have suggested that Interbull's MACE re-ranks bulls between countries because of differences in national genetic evaluation systems rather than differences in performances in different environments.

To test this idea, a very large amount of herd test information from 17 countries has been sent to the University of Wisconsin. All the herd test records for the two-year-old lactation for heifers with identified Holstein-Friesian sires and calving between January 1990 and December 1997 have been included in the analysis, along with calving dates and pedigree information. In total there are records for over 16 million heifers, with over 130 million test day records. New Zealand is one of the largest providers of data for this project (see Table 1).

For most country combinations there were quite a large number of common sires used in both New Zealand and the other country. The common sires are important for providing the genetic ties for across country analysis (see Table 2). In general heifers in the low input and/or grazing countries had lower lactation yields (see Table 3). It is clear from this table that there is a very large difference in the production environments between, for example, New Zealand and Israel.

Part of the aim of the project is to define some unique environments or "clusters" (fewer than the number of countries). In the long run it might be possible for Interbull to publish bull lists based on a relatively small number of environments (rather than a large number of countries). The University of Wisconsin has reported seven clusters that emerged from the initial analysis. The most important factors for defining these clusters were the heifers' peak yield, regional temperature, and herd size (although other factors were also taken into account). On this basis, most New Zealand herds belonged in a particular cluster called Cluster 5. Cluster 5 included few herds from countries other than New Zealand. In the environment of Cluster 5 it was notable that the average age at calving was 24 months (all other clusters had average ages at calving above 27 months). Peak yield was reached early in lactation, and was a low peak compared to other clusters. In the words of the researchers: "herds managing for a high peak yield are in a different production environment than those herds that have a low average peak yield".

The researchers reported that the genetic correlation between Cluster 5 and the other clusters was quite low. What does this mean? Basically it means that proofs obtained in the alternative environments do not provide very good predictions for daughter performance in the pre-dominantly New Zealand cluster.

The key message for New Zealand is that we do not have the luxury of relying on overseas progeny testing in order to save ourselves the costs of finding sires whose daughters perform well in our own environment.

Diagram 1
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