Developments in UK breeding
indices

Marco Winters

Sustainable breeding goals

What is breeding+ and why do we care
« Why are our goals changing
» Can genetics make an impact

« What are components of a sustainable
breeding goal

* What can we do about it

MDC breeding+

» Responsible for Genetic Evaluation in UK

 All breeds :
— Production
—-SCC
— Lifespan
— Type (excl. B&W)
— Fertility Index




Why UK Genetic Evaluations ?

« Genes play important role in animal performance
— First discovered by Mendel and fine tuned ever since

» Genetic improvement is
— Permanent
— Cumulative over generations

— Cost effective

« UK has unique farming conditions, which require
unique genetic solutions

Goals are constantly changing

Selection from traditional ‘dual purpose’

Production - Milk, fat, protein (PIN)

Longevity — incl. Type (ITEM)

‘Fitness’ (£PLI)

|

Defining breeding goal

» Defined as the ‘best’ animal for the future

» Selection index combines traits of interest
— Weighted by economic values for each

— E.g. = EV1 * Milk + EV2 * SCC + EV3 * Lifespan




Where we are

« Started of with traits that were
— Easy to measure
— Fairly heritable

* ‘new’ traits
— More difficult to measure
— Low heritability
— BUT, are possible to select for !

We have made progress

Bassingthorpe Shottle Daisy EX-94

Impact of Genetics

« Tremendous progress in last 20 years
— Increase of Milk BVs of 100+ kg/year
— Increase of actual yield close to 150 kg/yr
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Impact of Genetics

» Simultaneously improved Type
— (20 years)
— 5.5 points on udder
— 2.5 points on legs
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Impact of Genetics
* However .....

— We have seen a decline in female fertility

Ferale Fertility Index (5/07)
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Impact of Genetics

* Why the decline in ‘fitness’ ?
— Because we didn’t select on them
— And for a long time couldn’t select on them

» Address balance ; Optimum needed for
— Production and Health traits

» Often undesirable genetic relationships
— Or even not very well known




Be careful in balance
(example Selection on daughter Fertility Index)___
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Right balance can be achieved
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Where we are

» Genetic traits can't be seen in isolation

» The dairy industry is changing rapidly;
— Increasing cost prices (eg. Energy, feed)
— Increasing herd sizes with less labour
— Liberalised milk market (eg. Quota post 2015)
— Growing work population and demand for dairy
— Consumer expectation
— Environmental regulations




Are today's cows fit for tomorrow ?

« ...or are they demanding too much care ?

Future considerations

* Role of Genetics in:
» Production efficiency
* Health and Welfare
* Environment
* Responding to Market needs

* Who should benefit ?
e Consumer
* Animal Welfare
* Environment
* Farmer income

Sustainable breeding goals

* Three Pillars of sustainability
— People, Planet and Profit
— Or, Social, Environment and Economic

* So what does this mean for genetics ?
— Addresses consumer needs (safe, healthy food)
— At which animals are fit for purpose (welfare)
— And look after resources (ie. planet, biodiversity)
— Long term profitable and efficient dairy industry




Future Breeding Goals

» How do we determine the importance of
Non-economic factors ?

— le Economic Values vs. Non-Economic Value
—EV vs NEV

» Desired Goal becomes

— EV1*mik+EV2*SCC + EV3 * Lifespan
NEV1 *milk + NEV2 *SCC + NEV3 *Lifespan

Future Breeding Goals

« Economic factors
— Maximising farm profitability

* Non-economic factors
« Environmental footprint
* Animal Welfare
« Consumer concerns
* Genetic diversity

Future Breeding Goals

¢ Addition of Non-Economic Values
— Results in less progress in ‘profit’ traits
— Results in more progress in ‘desired’ traits

» Method of deciding degree of ‘desire’ difficult
— Who's desire ?
— How strong is desire if it costs money ?
— Often conflicting desires between interested parties




Future Breeding Goals

» simple example of conflicts
— Improvement of output per cow (ie milk yield)

e Consumer low output, not pushing yields
—More cows needed for same output per herd
e Environment  maximum output per cow
—Less cows needed for same output per herd
» Profit on average; intermediate output
— Optimum output for available resources

Sustainable Industry needs

« Maximising farm profitability
— Without compromising Long term
sustainability

* Need to be aware of non-economic factors
¢ Animal Welfare
« Consumer concerns
* Environmental footprint

Changes to UK goal

e Given:
— Farm size is increasing
— Costs are increasing
* Feed
« Fertiliser
« Heifer replacements
— NVZ guidelines impact on forage yields
— Lower conception rates on farm
— Higher proportion of involuntary culling
— Liberalisation of milk market and end of quota's 2015




New £PLI
(Profitable Lifetime Index)

* Much reduced emphasis on Production
— Less milk, higher components
« Significant increased emphasis on Fertility
» Maintain strong selection on Longevity
« Emphasis against Mastitis and Lameness

« Increased importance of functional type
— Locomotion / Feet & Legs
— Udders

Revised £PLI ;: 2007

Relative importance of traitsin the Profitable Lif etime Index

Udder 5.6%

Locomotion 4.1%
SCC55% £PIN45.2%
a) milk24.1%
b) fat 27.5%
C) prot. 485%

Future

* Genome wide selection
— Many promises
— However, not ready yet

« Remember; need for phenotypic
data remains !




3 Keys to achieving Breeding Goals

¢ Accurate Data needed !
— And lots of it
— Collect new traits (or new collection of old traits)

* Independent Genetic evaluation

« Efficient UK breeding programmes
— Seeking to improve UK goal

Sustainable Breeding Goals

Genetics have had a big impact on were we are

The more we know, the more we can do
— Even on low heritable traits
— Important to use the info available to us

Challenges ahead to balance non-economic factors
— but it's Important we don’t wait and act NOW !

Improved £PLI gives clear guidance

Bearing in mind

« It only takes a minute to breed a cow,....
but it can take a lifetime to breed out the
problems created by poor breeding

decisions
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