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For the last two decades most countries have changed their breeding goal from main focussing on yield and
conformation to a broader focus on health, fertility and longevity in a total merit index. This have been implemented
due to the recognition of a phenotypic decline in the cost reducing traits. The reason why this has become possible
is a much stronger focus and investment in new phenotypes and methods to register these phenotypes. Also, the
development of national databases where the farmers can get use of the registrations is crucial in order to get good
data. At the same time there is still much that can be achieved and improved. For fertility most countries use days
from calving to first service and days from first to last service as the phenotype, which are clearly not good fertility
traits. They are management inflated and not necessarily telling anything about the cows ability to show heat or get
pregnant. For health traits treatments are often used. Again these traits are dependent on the farmers management
decision and therefore not necessarily saying much about the cows disease resistance. With the introduction of total
merit indices and use of these most countries show positive genetic trends for fertility, health and longevity and at
the same time strong positive genetic trends for production. These trends though do not always show phenotypically.
For feed efficiency very little data exists. The ongoing strong selection for production also gives a genetic response in
feed intake, but the correlation is not one, which means that negative energy balance will get more and more severe
problem unless proper genetic evaluations for feed intake and efficiency will be available. Over the last decades
we have achieved genetic gains for efficiency and resilience traits because the focus on balanced breeding has been
implemented in most countries and breeds. Over the future decades this will be improved even more through better
phenotypes and genomic herd management tools. The GENTORE project will contribute to this development.
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How fast can we change resilience and efficiency through breeding and management?
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The efficiency of dairy cattle has to be balanced against their resilience to disease challenges but also their individual
responses to internal and external environmental stressors. A holistic approach is required as both efficiency and
resilience have to be defined in a broad sense. Efficiency is more then only productive efficiency, the dilution of
maintenance and indirect cost effects have to be considered through reduced feed, rearing, health and replacement
costs; environmental costs should also not be forgotten. With this broader definition of efficiency, resilience as a
major factor to reduce health costs contributes directly to a holistic view on efficiency. An underlying issue is here
the old question if we change environments to address the needs of animals, or do we change animals to adapt to the
environment. Previously, it was common understanding to prioritize first approach. However changing profoundly
and suddenly environments and therefore management practices is difficult, disruptive and costly. However the EU
FP7 project GplusE develops Hazard Analysis Critical Control Point (HACCP) and Evolutionary Operation (EVOP)
based methods to optimize dairy cow management in a given production circumstance. The important advantage
of this approach is that it is not disruptive but allows a slow but continued process of optimization. It is therefore
not very different from the continuous process of cumulative optimization of the animals achieved by genomic
selection, another important research topic of the GplusE project. Both approaches are complementary optimization
opportunities for resilience and efficiency. However they are not possible without the development of appropriate
response variables describing efficiency and resilience. The GplusE project has made the choice to develop novel
milk based bio-markers and proxies for, often difficult to obtain; traits describing efficiency and resilience. Changes
through breeding or management have to be continuous and well balanced considering the whole system. Changing
environments or animals too fast should be avoided as this may lead to unforeseen consequences.
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