
ONE OF THE OBJECTIVES of the
Wool CRC’s Education Program is

to enhance the level of wool-related
teaching and research at two of
China’s major textile teaching
institutions, the China Textile
University (CTU) in Shanghai, and the
Beijing Institute of Clothing Technology
(BICT). According to Peter Kidman, the
Manager of the overseas project, ‘it is
vital that the customers for Australia’s
wool have a sound understanding of
the technical issues related to early
stage processing, wool and wool
blend fabric structure and behaviour,
wool and wool blend dyeing and
dyestuff effluent management. This is
particularly the case as China moves
towards a market-driven wool

industry.’ When this program
commenced in 1994, China was
Australia’s biggest raw wool customer
and imported more than 300 million
kilograms of greasy wool, scoured
wool and tops. In the following year it
produced approximately 650 million
metres of fabric of which 205 million
was pure wool and 350 million was
wool blend.

To achieve the objective of
improving the quality of wool training
and research in China, five PhD
scholarships were granted at the two
Chinese institutions, along with ten
Masters of Science (MSc)
scholarships. Such an ambitious
project called for the development of
unique relationships between
Australian academics (at the
University of NSW), researchers at
CSIRO Wool Technology, academics at
the Chinese institutions, and
importantly, the Chinese wool
processing sector. As Peter Kidman
emphasised, ‘this is an exciting
development which ensures industry-
focused research and development’. 
Two unique features of the PhD
program are
1. The manner in which the students

are supervised: two core partners
of the CRC — the University of
New South Wales and CSIRO 
Wool Technology — share the
responsibilities and provide some
of the facilities for the students 
to do part of their experimental
work; and

2. The links that have been created
with the Chinese Wool Textile
Industry: between the two
universities in China, University of
NSW and CSIRO with the Chinese
processing sector.

To facilitate these linkages, the
Masters program was designed to
encourage the two universities to work
closely with mills and to identify topics
which would satisfy the academic
requirements of the universities and at
the same time address a mill problem.

Peter Kidman was particularly

pleased with the performance of the

students at the Xian 2nd International

Wool Textile Conference where they

presented their papers. ‘An audience

of 80 delegates from 11 countries

were very impressed with the

professionalism of the students, and
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Peter Kidman and 
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Textile Conference

(The China Connection continued on page 4)
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From theDirector
Dr Lionel Ward, 

Wool CRC Director

There was a certain amount of
scepticism among Wool CRC
researchers, when the graph
below (figure 1) was produced
for internal planning purposes.

USING A THREE YEAR moving
average to minimise season-to-

season effects, it shows that average
fleece weights declined steadily
through the 1990s by nearly 0.4
kilograms per head, having risen quite
rapidly through the second half of the
1980s. Conversely, the proportion of
fine wool produced (19.5 micron and
finer), rose sharply (from 5% to 14%)
having contracted slightly in the 
late eighties.

The inference is clear and hardly

new. That is, production of finer wool

means a sacrifice of fleece weight.

That reality from the past has been

the major force behind one of the

Wool CRC’s research programs;

namely, development of a breeding

program that enables producers to

lower fibre diameter and raise fleece

weights in their flock.

Some Wool CRC colleagues

thought, however, with good reason,

that the effect may have been

overstated due to the impact of

seasonal conditions and flock

structure. Our attempt to examine this

more thoroughly was thwarted a little

by discontinuity of the data but we

were able to make some observations

from the data available:

• A series of ‘good seasons’ in the

late 1980s would have contributed

to higher fleece weights and

increased fibre diameter in that

period. Conversely, the ‘poor

seasons’ in the 1990s would have

caused the reverse effect.

However, the pasture growth index

(used in production forecasting by

the Bureau of Agriculture and

Resource Economics) shows that

the overall trends established by

the graph were not materially

affected by seasonal conditions. 

• Contrary to expectations, the

proportion of ‘ewes for mating’ in

the national flock was higher in the

1980s than the 1990s (breeding

ewes normally have a lower 

fleece weight).

• That observation was borne out by

the proportion of lambs and

hoggets (lower fleece weights) in

the flock being slightly higher in the

late 1980s than the first half of

the 1990s.

Adoption of our genetic technologies
Ñ a matter of urgency
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Figure 1

Three year moving average of cuts per head and quantity of 19.5 micron and finer expressed as a percentage of total clip for period

Õ85/86 to Õ97/98



• Average staple length of wool sold
at auction also declined from the
late 1980s, particularly at
traditional ‘fine wool’ selling
centres (Goulburn, Newcastle and
Launceston), a trend that is also
associated with increased fine
wool production.

On balance, therefore, much of the
falling average fleece weights in the
1990s can be attributed to the rising
proportion of fine wool production —
a result of substituting typical medium
wool strains with conventional fine
wool strains. It means that, although
the value of the clip has benefited
significantly from the big increase in
fine wool production, the gross gain
has been eroded by more than $180
million due to lower fleece weights.

That sort of estimate places a high
priority on achieving success in the
adoption of the Wool CRC’s genetic
technologies. CSIRO Animal
Production and NSW Agriculture have
combined to show how producers can
successfully breed sheep from within
their own flocks to reduce fibre

diameter AND raise average fleece
weights. Now they are working through
their respective service arms (Select
Breeding Services and Advance
Breeding Services) to encourage all
growers to adopt the new breeding
practices.

Importantly, the NSW Agriculture
trials have shown that medium micron
producers have available bloodlines
that will lead to declining fibre
diameter with similar/better 
fleece weights.

Account needs also to be taken,
however, of potential negative price
effects caused by the increased
supply of finer wool. Figure 2 looks at
the quantity of wool 19.5 micron and
finer over recent years, and shows
that the steady increase has not
significantly eroded the premium of
19 micron wool over 22 micron 
(aside from the distorted markets 
of 1989–92). 

It is true that the margins for fine
wool in 1998-99 will be down (due to
the depressed market), but that does
not represent a long-term situation.

Trends in consumer demand will
continue to favour lighter weight
fabrics and that should be reflected in
a return of historic premiums for fine
wool categories.

Although the focus here has been
on wool 19.5 micron and finer (where
premiums are greatest), the principle
of moving finer plus gaining fleece
weight, applies generally to all apparel
wool in all growing conditions. The
technology transfer challenge we face
is truly national in its dimensions.

Lionel Ward

Director, Wool CRC

Contacts
Select Breeding Services
Tel 02 6776 1463
Advance Breeding Services
Tel 02 6391 3812

page 3

50%

40%

30%

20%

10%

0%

100

80

60

40

20

0

m
ill

io
n 

kg
s 

(li
ne

)

p
er

ce
nt

ag
e 

(b
ar

)

SEASON

85/86 86/87 87/88 88/89 89/90 90/91 91/92 92/93 93/94 94/95 95/96 96/97 97/98

price difference 19 and 22               mkg 19.5 and finer

Figure 2

Three year moving average of price differentials between 19 and 22 micron categories expressed as a percentage and quantity of

19.5 micron and finer expressed in mkg for period ’85/86 to ’97/98
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IF WOOL is to compete effectively
with synthetics and cotton it must

meet the market requirements. A
recent Woolmark Company survey
revealed that consumers want fabrics
which are convenient, casual, cost
effective, clean and comfortable. 
CRC researchers at CSIRO Wool
Technology are tackling the comfort
issue head-on. Their work has
revealed that the skin comfort factor
(prickle) of wool fabrics is largely
determined by the bending
characteristics of the fibre ends. 
Dr Geoff Naylor, the leader of the
comfort project says, ‘these bending
characteristics are a function of the

fibre diameter over the last 1mm or
so of the fibre’. It follows that
anything that reduces the diameter of
fibre ends in the fabric will improve
the comfort.

While breeding sheep with reduced
mean diameter is one way of
achieving this, the CSIRO researchers
have identified another approach
which can have immediate effect. ‘By
simply changing the time of shearing
in the highly seasonal Mediterranean
environment we can reduce the
effective mean fibre diameter by as
much as 2 microns’, says Geoff
Naylor. This can best be explained by
looking at the profile of fibre diameter

along the fibre, as shown
schematically in figure 1 below.

Clearly after shearing the Autumn-
shorn wools have finer fabric ends.
However, during processing many
fibres are broken, giving rise to new
fibre ends. Dr Kerry Hansford, Jane
Sambell and Dr Geoff Naylor of CSIRO
Wool Technology studied the fibre
ends after processing. They examined
a large number of Western Australian
fleeces covering a range of shearing
times. Sample ‘tops’ were made from
these fleeces and the fibre end
diameter characteristics related to the
raw wool measurements.

Improved wool fabric 
comfort by Autumn shearing

The following conclusions
were made about the fibre
ends in the processed top:

• Autumn shearing produced
fibre ends 2µm finer than
Spring shearing.

• Autumn shearing of Western
Australian wools produced
fibre ends 1µm finer than
Eastern States’ wools.

• Autumn shearing reduced 
the number of fibres 
> 30µm).

Figure 1

Effect of time of shearing on the fibre diameter profile of wools from Western Australia
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For further information contact
Dr Geoff Naylor
CSIRO Wool Technology
Geelong Laboratory
PO Box 21
Belmont VIC 3216
email: geoff.naylor@dwt.csiro.au


