








Program 2 - Next Generation Wool Quality

This Program targets the
major barriers facing the
Australian sheep industry in
developing new markets for
apparel wool: next-to-skin
comfort, handle, whiteness
and photostability.

The “Next Generation Wool Quality”
program targets the major barriers
facing the Australian sheep industry
in developing new markets for apparel
wool: next-to-skin comfort, handle,
whiteness and photostability. The aim
is to deliver practical, low-cost fabric
measurement technology that will
provide garment manufacturers with
the ability to measure the handle and
skin comfort attributes of knitted wool
fabrics and produce naturally whiter
and more photostable Australian
Merino wool fibres. Achieving these
goals will build long-term demand for
Australian Merino wool.

The second year has seen the Next
Generation Wool Quality Program’s
four Projects move ahead with progress
in research, commercialisation and
adoption activities.

Project 2.1 Skin comfortmeter

for knitted wool fabrics

The selected technology  for
measuring skin comfort has been
developed and refined to a stage
where there is a written test method
and five instruments built ready for
calibration. This will lead straight
into an international, interlaboratory
round trial to determine the instrument
precision and repeatability by October
2009.

A total of four wearer trials and seven
sets of forearm skin comfort trials
have been completed. The data from
these trials, when compared with the
comfortmeter results, continues to
support confidence in the ability of the
comfortmeter to predict next to skin
comfort.

Commercialisation and  adoption
activities have been  boosted
with  Australian  Wool Innovation
expressing their interest in becoming
the commercialising partner for
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all Program 2 outputs. A license
agreementand commercialisation plan
will be completed before November
2009. This year has also seen a
number of local and overseas supply
chain companies get introduced to
the skin comfort project. This has led
to the companies providing yarn and
fabric and assisting with the research
and measurement of next to skin
comfort.

Project 2.2 Whiter lightfast

wools

The research and laboratory work on
the impact of the commercial supply
chain on wool whiteness has been
taken to a confirmation stage. A
selected batch of white wool is being
put through a commercial processing
route in China in conjunction with
a supply chain partner. This will
confirm laboratory work and provide
evidence that wool can be processed
commercially to retain maximum
whiteness. This trial should be
completed by the end of 2009 with
garments available for confirmation.

The original photostability  test
developed by AWTA has been shown
to have insufficient accuracy and a
new, more accurate test method has
been developed by CSIRO. The early
results indicate that photostability and
whiteness are highly correlated but
that there is probably scope to improve
photostability by a combination of
genetic and animal management
practices. However, until all the data
is re-measured using the new test this
can’t be confirmed. Sheep exposure
to sunlight has been demonstrated to
adversely affect wool whiteness.
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Project 2.3 Desirable, specified

handle in Merino wool fabrics
The evaluation of the Phabrometer has
continued with the assistance of two
key Australian supply chain partners.
The instrument has been shown to be
able to group and differentiate fabrics
in similar ways to that done by the
highly-skilled and experienced experts
that select fabric on the basis of
handle. The project is at a stage now
where a software program has been
developed to convert the output from
the instrument into a set of numbers
that need to be associated with known
handle descriptors such as “softness”
“drape” etc. This association will be
refined and confirmed over the next
12 months.

Project 2.4 Wool biology

This project only began in earnest in
February 2009. Early analysis of the
INF wool data suggests that whiteness
is a heritable trait. Various proposed
mechanisms for wool yellowing on
the sheep are being tested on animals
of extreme wool whiteness and
yellowness. Ongoing data analysis
from the INF wools will continue to
deliver options for improved genetic
selection and management over the
next 12 months.
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Nature of major consultancies
and their contribution to the

CRC
None.

Nature of any grants and how

they contribute to the CRC
None.

Any changes proposed to future

research directions
None.

CAD RESEARCH PROGRAMS



Program 3 - Next Generation Meat Quality

The aim of Program 3 is

to develop and test new
technology within the Sheep
industry to underpin the
continuous improvement

of high quality lamb and
sheepmeat for domestic
and international
consumers.

The Program aims to simultaneously
increase retail meat yield (per lamb),
eating quality and nutritional value of
lamb meat to consumers.

Project 3.1 Range of new meat

phenotypes measured

Progress within the second year has
been excellent with all new carcase
and meat quality trait measurements
completed for the first year’s progeny
and samples collected from the
second year ready for laboratory
analysis. Detailed statistical analyses
of the data have provided a preliminary
understanding of genetic and non
genetic factors in preparation for use
by Industry.

Project 3.2 Biology and
production pathways for desired

phenotypes

Eating quality attributes:  High
heritability has been established for
two key eating quality traits - shear
force and intramuscular fat of the
lamb loin.  This finding provides
considerable scope to select sires
that will produce lambs with tender,
juicy and flavoursome meat and high
lean meat yield. Most importantly the
industry will be able to avoid using
sires that produce tough meat. Other
eating quality traits have been found
to have moderate heritability’s and will
be analysed in the early part of year
3.

Human health attributes: The aim is
for lamb to be lean (less than 10% fat)
with levels of iron and zinc that meet
a ‘good source claim’ (25% of the
recommended daily allowance from
a serve) and levels of omega 3 fatty
acids that meet a ‘source claim’ (10%
of the recommended daily allowance
from a serve). The average level of
intramuscular fat in lamb muscle was
found to be 4.2% and close to ideal.
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This level is sufficient for flavour and
juiciness of lamb but low enough to
assure health benefits to the consumer.
The average concentrations for
minerals in lamb muscle is sufficient
to claim that lamb is a good source
of zinc and approaches a good
source (91%) for iron. Iron was found
to have a moderate heritability and
clearly this research demonstrates
that maintaining or improving iron
levels is an important priority. The
work on phenotypic associations
will be important to determine
whether selection for factors such
as growth rate might reduce iron to
below claimable levels. Omega 3
levels (sum of eicosapentaenoic and
docosahexanoic acids) in lamb on
average meet the ‘source’ claim. There
is a strong environmental influence
on the level of omega 3, which is still
being understood but probably relates
to the duration of feeding on green
or growing pasture. Never the less
there appears to be scope for genetic
manipulation to underpin the omega 3
claim for all feeding systems.

Project 3.3 Lean meat yield and
supply chains

The initial data suggests this trait is
highly heritable and shows sufficient
variation to make genetic progress.
However the relative importance
of the three tissue components of
LMY; muscle, fat and bone is still to
be determined as is the relationship
between live and carcase measures
of the trait. This latter information is
needed for producers to drive genetic
change of lean meat yield. Work with
lamb supply chains to measure the
value of lean meat yield has been
facilitated by the use of VIASCAN®
video imaging technologies in one
abattoir and weighing of predictor cuts
in another. Better boning decisions
and feedback to the producers is
made possible with these systems.
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Further work is being undertaken on
potential new measures of lean meat
yield including ultrasound, new probe
for eye muscle depth and C fat and
x-ray technologies.

Project 3.4 Application of meat

processing technologies

Akey observation found in the second
year of the project has immediate use
to the lamb meat industry. Firstly, the
rate of pH and temperature decline
was found to be slow at several of
the processing plants suggesting that
cold shortening is a common problem.

These results were communicated
directly to processors and their
immediate acceptance of the need to
fix this problem has resulted in a new
project to implement measurement
and auditing systems for best practice
processing.

Nature of major consultancies
and their contribution to the

CRC

An experienced meat industry
consultant has been used to
undertake economic analyses of lean
meat yield in five major lamb abattoirs

around Australia. Included in this
workup has been the realization that
yield prediction can allow for major
efficiencies in sorting carcases into
the boning room based on appropriate
market end points.

Nature of any grants and how

they contribute to the CRC
None.

Any changes proposed to future

research directions
None.
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Program 4 - Information Nucleus

The Information Nucleus

is a world first innovation
for sheep that combines
measurement of phenotypic
and genomic data on
progeny of a large number
of industry sires, thereby
providing next generation
information to industry.

Project 4.1 Design and analysis
(a) Data from the first progeny drop
has delivered much information about
trait measurability, and protocols for
measurement of those new traits have
been tightened up where required.
With data on the second year drop
now becoming available, the focus will
increasingly be on genetic analysis,
and have new and updated estimates
of heritabilities and genetic correlations
among the many traits (about 150!)
measured in the INF.

(b) The genomic association study is
an exciting new research area that has
progressed well over this year. The
first ovine SNP chip was completed
by an international consortium in
August 2008, and the US based
lllumina company has produced
thousands of chips that will enable
genotyping of single animals for more
than 50,000 SNP (Single Nucleotide
Polymorphism) markers across the
entire  genome. Dense genomic
information has been obtained for
about 3600 CRC INF progeny, with all
of those having abundant phenotypic
trait measurement. The CRC data
is currently combined with similar
information from the Sheep Genomics
project, with about 400 animals
measured at the Falkiner Research
station. Theassociationstudyallowsthe
search for associations between DNA
variants and phenotypic differences
between animals. Data analysis for
seven commonly measured traits
has begun comparing prediction of a
ram’s breeding value based on DNA
information with their actual realized
ASBV (based on many progeny). The
aim is to achieve sufficient prediction
accuracy to enable DNA information
to assist in selection of young
breeding animals. This process of
so-called Genomic Selection has the
potential to improve rates of genetic
gain for overall merit by up to 40% in
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both meat and wool sheep, and will
especially boost the improvement of
traits that are not easily measured at
commercial breeding studs.

Project 4.2 Operations

(a) This Project is in its third year and
is in the middle of the third lambing
round of about 5000 ewes dispersed
across eight sites across the full range
of environments relevant to sheep
production in Australia. A total of 286
different sires have been used over
three years and these sires descend
from a large range of grandsires,
covering much of the genetic diversity
found in industry flocks for merino,
maternal and terminal sire breeds.
Trait measurements continue to be
finetuned as well as management
practices, and the realization is now
rapidly emerging that the Information
Nucleus is a truly amazing and unique
source of information about sheep
production and variability in sheep
performance.

Alarge number of new traits relating to
lamb survival, meat quality and wool
quality have been measured, and
the project is now able to assess the
variation that exists between animals
and between breeds. For example,
breech traits have been measured
and a breeding strategy can now be
designed for sheep that will suffer less
from fly strike, without the need for
mulesing. Component traits for sheep
meat eating quality and nutritional
value are being assessed and it is
expected that breeding values will
be introduced for traits where genetic
improvement has sufficient economic
value.

(b) Open days have been conducted
at all INF sites over the last year, and
over 1200 visitors have been briefed
on the CRC research activities. The
open days have been truly a two
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way discussion forum, with many
suggestions coming back from
breeders and producers about the
relevance of the work. Plans are being
developed to capture that interest over
the next year, and an industry advisory
group is being established at each
site to discuss the various options for
sheep management.

Project 4.3 Information

management

Information systems for data capture
and data quality control have been
improved. All measurements across
the various sites are now captured
rapidly by the CRC database. After
data checking, relevant data is
automatically uploaded by the OVIS
system from Sheep Genetics to
contribute to the genetic evaluation of

the breeding animals in the industry
flocks. This information provides
much improved accuracies for
ASBVs, especially for traits that are
not commonly measured, e.g. data on
lambing, reproduction, parasites, and
wool and meat quality.

Nature of major consultancies
and their contribution to the
CRC

None.

Nature of any grants and how

they contribute to the CRC
None.

Any changes proposed to future

research directions
None.
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