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Since the beginning of the mod-
ern broiler industry, develop-
ments in breeding programmes

have allowed significant progress to
be made.
Breeding companies have been
successful at continuously improving
reproductive performance in parent
stock and live performance and
meat yields in broilers.
They responded to market needs
and demands by developing and
operating large scale balanced pedi-
gree programmes addressing all cri-
teria of interest, including:
� Breeder performance: number of
eggs, fertility and hatchability.
� Broiler performance: growth,
feed conversion, liveability, legs and
quality.
� Yields: carcase yield and leg and
breast yields.
They have developed pure lines
and products to match specific mar-
ket needs, such as:
� Whole bird.
� Cut-up.
� Deboning.
� Alternative/gourmet.
All of these improvements were
achieved by using what we could
name as ‘traditional quantitative
genetic methods’.
Every pedigree chick is grown as a
standard broiler and eventually mea-
sured for many selection criteria: live
weight, feed conversion, mortality,
legs and walking ability, breast con-
formation, meat yield, number of
eggs and fertility, which are collected
by trained research and develop-
ment teams.
Finally, breeding values are calcu-
lated by using statistical models mak-
ing full use of data available and
family information (BLUP).
Market needs are evolving with

new demands being added, which
means new breeding objectives.
New technologies are also becom-
ing available. This article presents
Hubbard’s views and projects on
some innovative selection criteria
and technologies that have been
implemented in breeding pro-
grammes in the past and some that
will arise in the future.

Breeding for liveability

Liveability, robustness and well being
(welfare) traits are getting more and
more important. This is an industry
demand as mortality has a direct
impact on production costs (FCR,
fewer products to process).
This is also a final customer and
national regulation demand (for
example, welfare regulations in
Europe and supermarket chain wel-
fare audit policies).
Oximetry is a technique devel-
oped in human medicine that is now
widely used in breeding pro-
grammes. Oxygen saturation, the
amount of oxygen carried by red
blood cells and available to meet the
demand of organs and tissues, is
measured.
This technique has made selection
against cardiovascular disorders,
such as ascites, more efficient.
Foot pad lesion score is a trait
with several economic outcomes:
� In several countries chicken feet
are eaten (mainly in Asia), so more
foot pad lesions means less value.
� A foot pad lesions score can be
used as a welfare indicator.
� Foot pad lesions can be an entry
route for bacterial contamination,
increasing the probability of health
problems, reduced live performance

and increased downgrading at the
slaughtering plant.
Besides all the environmental fac-
tors that can affect this trait (litter
and ventilation), genetic studies have
identified variations in the preva-
lence of foot pad lesions between
breeds.
Poultry breeding companies have
been using a variety of selection cri-
teria to select for meat yields.
Samples of each full sib family are
cut up and breeding values for candi-
dates to selection are calculated by
using BLUP statistical models.
Criteria directly measured on can-
didates for selection (avoiding killing
them) have also been developed:
one of the most efficient is breast
conformation scoring by well
trained, skilled geneticists and tech-
nicians using ‘hand and eye’ tech-
niques.
As a result of this ‘simple and
hands on approach’ selection
method lines were developed with
some individuals exhibiting more
than 33% deboned breast yield on a
live weight basis.
More sophisticated methods, such
as ultrasound, can produce real-time
cross sections of the breast (without
having to kill the bird).
This equipment increases the
accuracy of the genetic potential
estimation for breast as you not only
feel the breast you can also see it!

Modern meat yield demand

A significant trend seen in the broiler
industry is the increase in fully
deboned large chickens, producing
breast that is eventually sliced in sev-
eral parts and/or further processed.
This is where, on top of breast
yield, breast morphology (length,
width and thickness at top and bot-
tom of the fillet) can be important.
The number of premium cuts (for
example, the top of the fillet with
appropriate weight and size), per-
cent trim and uniformity of cooking
can be affected by morphology vari-
ability.
With more further processing and
more prepared food, we can also
anticipate seeing technological meat
quality gaining more attention in the

future. Some years ago we initiated
research projects aimed at estimat-
ing genetic parameters of technolog-
ical meat quality traits (Table 1).
Heritability for pH 24h, meat
colour (lightness, red, yellow), drip
loss and shearing force were moder-
ate (0.25 to 0.35).
Correlations between pH 24h and
the technological quality traits stud-
ied were moderate to high (above
diagonal). From this study pH 24h
can be considered as a potential
selection criteria for meat quality in
broilers.

Genomics

The chicken genome sequence is
now available. Millions of DNA vari-
able Single Nucleotide Polymor-
phism (SNP) markers are also
stored in a public database.
The challenge is now to relate
these individual variations observed
at DNA level (identified by the SNP
markers) with variation in pheno-
types.
Hubbard started a joint research
project with Metamorphix (a US
based genomics company) to deter-
mine the associations with SNP
markers and phenotypes.
These association studies are tar-
geting breeder, broiler (at farm and
plant level) performances as well as
technological meat quality and dis-
ease resistance issues.
Genomics is adding a new dimen-
sion to poultry breeding. It will allow
the selection of elite breeders with
higher accuracy (hence higher
genetic gain); traits difficult and
costly to measure or that need the
birds to be killed (resistance to dis-
ease and meat quality); and traits
with low heritability.
Whatever the power of genomics,
it will never replace ‘traditional’
quantitative genetic methods. We
will continue to grow our birds as
broilers and to operate our pro-
grammes outlined at the beginning.
Genomics will be added to our
current programmes, making them
more efficient. Broiler breeding
complexity will continue to increase,
with more breeding objectives and
new technologies to implement. �

Table 1. Meat quality traits, genetic parameters, heritabilities and
genetic correlations with pH 24h (M. Debut, INRA, 2004).

ppHH2244hh LLiigghhttnneessss RReeddnneessss YYeelllloowwnneessss DDrriipp SShheeaarriinngg
lloossss ffoorrccee

pH 24h 0.35 -0.65 -0.35 -0.54 -0.89 -0.81
Lightness - 0.35 - - - -
Redness - - 0.25 - - -
Yellowness - - - 0.31 - -
Drip loss - - - - 0.26 -
Shearing force - - - - - 0.34
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