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CONTRACT REVI EW

H GH QUALITY, CONTAM NANT- FREE CASHMVERE

| NTRODUCTI ON

P.J. HOLST*
Australia does not have a cashnere breed of goat (Couchman 1987) but relies on
fibre produced as down on feral sourced goats. Since this fibre can be
separated at the nmill fromthe associated guard hair, shearing is the common

nethod of harvesting. Overall production thus conmes from the shearing of feral
goats, feral derived goats (bush) involved in weed control, upgraded bush goats
and specially selected inproved goats. The difficulties/challenges posed by
this heterogeneity are imense and it is a tribute to the Australian industry
that having researched the product they are now exporting the technol ogy and
genes throughout the world.

High quality is paranmount when dealing with a |uxury product such as cashnere
where desirable properties of softness, confort and |lightness are affected by
fibre dianeter; dye colour by fibre colour and |ouse casing contam nation;
pilling by fibre length; and lustre and 'life' by unexplained factors. In
fibre from some overseas countries, quality can also include freedom from
chemical and bacterial spore contamination and freedom from contam nati on by
other animal fibres.

Australia exported 14 tonnes of cashnere in 1989. This small but significant
amount ($1.7m) is produced by an industry that is well organised wth
centralised selling, sale by objective measurement, price grids based on
quality, breeding indexes and a small but effective research support. I ndeed
the market price of cashmere in Australia has always been structured on the
quality factors of colour and dianeter. The foll ow ng papers di scuss cashnere
quality and what it neans to the various sections of the industry. For a review
of cashmere fibre structure and identification read Tucker and Hudson (1989).

CASHVERE QUALITY, A GROWER’sS PO NT OF VIEW
J.D. W NTER**
Backgr ound
Farming is a process of turning natural resources of the farminto dollars in
the bank via product sales. Profit maxim sation of the farm enterprise does
not always enphasise quality but is generally a conpronise between quality,

quantity and the cost of production.

The decision to have a goat enterprise can be related to the various products,
perhaps to weed control and usually to the relative gross margins of other

l'ivestock, e.g., sheep. If the primary purpose of the goat enterprise is weed
control, then any extra benefit from fibre production is a bonus, but doesn't
mean the farmer will devote energies into inproving fibre quality.

Cashnere quality

Cashnmere is regarded as the nmost |uxurious of natural fibres, and the highest
quality product is sold into a narket that regards price as irrelevant,
Cashnere production should be market driven, rather than production |ed.

* N.S.Ww. Agriculture & Fisheries, Research Station, Cowa, N S W 2794,
*x "Lynburn”, Coonabarabran, N.S.W 2357.
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Quality objectives set for the producer by the narketing organisation and
supported by price nechanisms include:-

1. Fibre dianeter - finer the better e.g. <16.5 um = $158/kg down; >16.5 um =
$109/kg.

2. Colour — white is preferred to coloured - values being $158/kg for white
and $136/kg for coloured.

3. Fibre length - objective is 50-60 nm average; not accepted if <35 mm

4. Ease of dehairing product from guard hair ie. no internediate fibres or
low fibre yields.

5. Yield of cashnere to total fleece to be greater than 25% Mean yield
currently 28%

6. M ni num contamination including stain, vegetable natter, other animal
fibres, |ouse casings and cots.

7. Clip preparation - follow ACGA recommendations.

Some of these objectives are related to breeding and sone are managerial . The
degree to which a breeder conmits hinmself to breeding or to management is
related to whether he runs a stud breeding herd or is purely comercial.

Product quality wll largely be dictated by adequate rewards and price
differentials that conpensate for effort. In an industry that is beset by
problens relating to the feral resource used, nanely |ow production, fibre
colour, and various fibre types; breeding and managenment decisions have not

been made necessarily in the interest of quality. Lack of know edge and poor
communi cation of market requirements, of sound breeding principles, and of goat
managenent techniques have led to quality setbacks. As with nost new

industries there have been theories that have been unsound and detrinental to
the industry. For example:-

1. Angora infusion made at the recommendation of a few industry |eaders,
despite the warnings of some scientists, have had a significant effect on
the quality of much of Australian cashmnere. Sel ection of suitable young
bucks is difficult as the full effects are not seen until bucks are ol der,
and progeny have been generated. There is an urgent need for sire progeny
test data to be available to growers (probably the key to industry
progress).

2. The misconception that bucks are phenotypically about 2 nicrons coarser
that does.

3. A poor understanding and control of fibre shedding (noulting) which
affected fleece quality and quantity.

An analysis of hogget doe production in 35 herds represented in the group
breedi ng schene (Cashnmere Group Breeders P/L) is revealing. Al t hough these
herds have all been using recognised stud sires, little or no genetic progress
has been made conpared with the analysis of production of unselected feral
goats at Wl | ongbar (Pattie and Restall 1987a). Many of the top producing does
were characterised by high fibre dianeter (>17 um at first shearing) and
incorrect fibre type (cashgora).
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I ndustry requirenents

For the industry to achieve status with product quality and stability, it
requires:-

1. A large nunber of quality comrercial goats behind fences. To achieve this
the rewards nust be sufficient to warrant the capital expenditure required
- fencing, yards, shed upgrading, etc.

2. Pronmotion of the product. Cashnmere has a high profile as the nost
luxurious of fibres, but a goat is regarded as 'the poor nan's cow . Many
farmers will not run goats because of the inmage and many who use them for

weed control- set their nanagenent strategies on that basis.

3. Pronotion of the by-products, such as neat and skins. Goat neat is not
traditionally eaten by Australians and for a goat enterprise to conpete
economically there nust be a market for meat both internally and for
export.

4. Sound breeding programs that include:-
(i) group breeding; and
(ii) extensive commercial sire referencing and eval uation.

5. Hi gh Il evels of communi cation and education wi thin producer groups as well
as between farners and processors.

6. Low cost objective neasurenent and in particular greater accuracy in fibre
yield tests.

7. Research in the areas of managenent, nutrition, parasitology and genotype
X environnent interaction.

The devel opnent of an industry in Australia and New Zealand gives us the
opportunity to apply our existing nmanagerial skills to provide an end product
that will be markedly superior in appearance as well as wearability to a world
that is increasing it's demand for product excellence. We can also offer
stability of supply as a result of our economic and political system

CASEMERE QUALITY - THE ROLE OF TEE MARKETI NG ORGAN SATI ON
S. CORNWELL*

Cashnere is a high value fibre used to nmanufacture quality fashion garments
that have international appeal. The fibre is associated with fine, soft
knitted garnents such as the original Kashmir shaw . Tradi tional suppliers
include China, Mongolia, Afghanistan and Iran which together supply an
estimated 4,500 tonnes of cashnere.

Australia is a recent exporter of cashnere and together with New Zealand is
aggressively studying the goat and its product. For exanple the definition and
identification of cashnere (Couchman 1987; Tucker and Hudson 1989) has yet to
be fully resolved but it is known that we can produce high quality fibre that
has sone additional superior qualities such as strength and |ength, which may
provide a marketing advantage.

Growers organisation

New industries need the strength of grower organisations to survive and for
that reason the Australian Cashnmere G owers Association (AC&) and the

* A.C.G.A. Ltd., 30 cann Street, Quildford South, N.s.w. 2161.
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Australian Cashnere Mrketing Corporation (ACMC) were established. The
obj ectives of these organisations are:- ,

(a) to promote the production of cashnere fibre in Australia.

(b) to establish and maintain the standard of cashmere fibre.

(c) to pronpte the use of cashnere fibre.

(d) to support research and undertake narketing, research and pronotion
of goat fibres and products.

Quality

There are price incentives that operate through the ACMC for aspects of fibre
qual ity. Di sincentives, through increased handling charges, also operate for
factors such as poor fleece preparation.

The highest value cashnere ($158/kg) is fine <16.5 um, white with white guard
hair, 50-60 mm long and free of stain, vegetable matter and wool fibre
contamination. \Wen white cashnere is associated with coloured guard hair, its
value is reduced by 10% Price penalties for fleece contam nation can also be
severe (Table 1). Contaminants include wool, vegetable matter, synthetic
fibres, paper, skin and urine. In this country we do not have a serious |ouse
egg casing nor bacterial spore (e.g. anthrax) problem but there is the
opportunity of reducing our other contaninants.

Table 1 The proportion of cashnere contam nated by vegetable matter and cotts
in 1989 (ACMC data)

Code Description % of total cashmere fibre* Value (S$/kg)
cv Cashmere with vegetable

fault, cotts 1.3 35.0
cs Cashmere with heavy stain 0.5 40.0
Lcv Cashmere of low commercial

value (<30 mm and/or low

5-15% fibre yield) 9.1 0.6

* Underestimate because contaminated fibre not always submitted for sale.

In the quest for high quality contaminant free cashnmere Tables 1 and 2 clearly
indicate that it is being achieved. However, Table 2 does not include another
1 tonne (2.2% of fibre <20 um classed as cashgora where the fibre dianmeter and
type were not acceptable as cashmere.

Table 2 The conposition of the cashmere clip in 1989

Code Description % of total
WW1 White, <16.5 um, white guard hair 8.8
WW2 White, >16.5 um, white guard hair 7.3
wWC1l White, <16.5 um, coloured guard hair 15.7
wC2 White, >16.5 um, " " " 13.4
GY1 Grey <16.5 um, " " " 27.2
GY2 Grey >16.5 um, " " " 16.6
BR1 Brown <16.5 um, " " " 7.3
BR2 Brown >16.5 um, " " " 3.5
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Mar ket i ng

The principal objective is to ensure a fair return to growers based on the
world price for cashmere presented to a sinmilar standard of preparation, or
with a premiumif there is no sinlar standard, i.e., contract and fax tender
system

The marketing operation, set up with large inputs from the processors, has been
successful in each of the few years that it has been operating and has provided
much needed stability to the industry. From this beginning the ACMC can foster
the inportant objectives of increased supply of fibre, a regular supply of
fibre and a consistent quality of fibre.

New products based on Australian fibre need to be developed but there are

limtations. Firstly, 12.5 tonnes is a mnimal quantity of cashnere for a
commercial run and secondly, it may be two years from shearing of the goat to
feedback from the garnment purchaser. However the appeal of Australian

cashnmere to overseas buyers is the quality of the fibre and the potential |ong
term expansi on of the industry.

NEW MANAGEMENT TECHNOLOGY ASS| STING THE PRODUCTI ON OF QUALITY CASHVERE
B. A, MCGREGOR*

This review briefly discusses inprovenents in the assessment of superior
cashnere goats and neasurenent of cashmere, nutrition and grazing managenent,
photoperiod and harvest nmanipulation, handling of goats and information
services.

Assessnment and neasurenent of superior cashrmere goats

In 1980 when the commercial cashnmere industry was established in Australia
there was no objective method available to growers for the neasurenent of
cashnmere production from individual goats. In research undertaken in 1981,
Couchman and McGregor (1983) denpbnstrated that subjective assessnent of
cashnere length and density prior to shearing could be 60 to 80% as efficient
as objective neasurenent obtained from commercial processing in estimating
total cashmere production. Recently the accuracy of the direct measurenent of
only cashnere length in predicting cashnere production indicated 2 of 0.45 to
0.75 (MDonal d 1988). It was not wuntil 1984 (Couchman 1984) that a readily
available testing procedure was provided to cashnere growers. Since this tine
the Australian Wool Testing Authority has provided a testing service to
growers and has inproved the reliability of cashnmere yield (% cashnere by
weight in raw fleece) estinates. They recently published draft Australian
Standards for the testing of cashnmere fleeces, fleece lines and bales
(Sommerville 1989) but were forced to increase testing fees 18.6% to $18.50 per
sanpl e. I nprovenents in accuracy and potential cost reductions of cashnere
yield testing are possible by using the Shirley Trash separator instead of the
Shirley Analyser (Couchman 1989), and potentially, fibre image display and
neasurenent or FIDAM (MNally et al. 1987). To ensure good confort
properties, softness and handling of cashmere garnents, processors prefer
cashnmere fibres to be <27 um. The technology of estimating cashnere fibre
di aneter (1000 accepted counts of a fibre dianeter analyser, FDA set to read
up to 45 um) enables the % of cashmere fibre between 27 and 45 um (F>27 urn) to
be estimated. To assist producers in reducing coarse cashnere and internediate

* Departnent of Agriculture and Rural Affairs, Aninal Research Institute,
Werribee, Vic. 3030.
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fibres the $F>27 umis listed on cashnmere test reports. Since 1984 the %F>27
um has been used in marketing bucks. The reliability of only 1000 FDA counts
in estimating %F>27 um has not been established. The effect of using the
proposed standards to calibrate the FDA and alteration of the FDA cut off (nmax.
80 um) on the neasuredincidence of cashnere >27 umis not known.

Nutrition and grazing managenent

I mproverments in nutrition over a limted range of feed intakes has not affected
cashnere production (nean 57 g) or quality by yearling feral goats (Johnson and
Rowe 1984; Ash and Norton 1984). Wth inmproved nutrition during summer and
autum (range -220 to 644 g DDM/day MG egor 1988a) increased cashnere
production of adult goats from 146 g to 245 g and cashnere fibre dianmeter by 1
um. Energy deprived goats preferentially diverted nutrients towards cashnere
growmth. Feeding goats ad libitum altered the partitioning of nutrients towards
hair growh and they grew significantly nmore hair than all other treatnents
wi thout a corresponding increase in cashnere growh. Thus MG egor (1988a)
suggested that to achieve near maxi mal cashnere production, goats over sumrer
shoul d have small I|iveweight gains (1-2 kg) and nmintain body condition over
sumrer . Variation in cashnere production (from -10% to +40%) and fibre
dianeter (1.1 un) caused by differences in pastoral conditions, |iveweight and
suppl emrentary feedi ng have been observed (MG egor, unpublished data). These
observations together with the effect of stocking rate 'on mphair production and
fineness (MG egor 1988b) suggest grazing cashnere goats at high stocking rates
on pasture will depress cashnmere production and reduce fibre dianeter. It is
unlikely with current price schedules that supplenmentary feeding wll be
econom cal if fibre diameter noves outside its fibre diameter class (MG egor
1989). If diameter remains within its class returns could increase 30% No
cashnmere production responses have been observed by supplying protected protein
(Johnson and Rowe 1984; Ash and Norton 1984; MG egor 1988a) but potential
harnmful increases in cashmere fibre diameter have been detected (MG egor
1988a).

Phot operi od mani pul ation and nelatonin therapy

McDonald and Hoey (1987) have denonstrated that photo translocation of cashnere
producing goats could represent an opportunity to increase cashnere production.
This may entail alternate exposure to continuous |light and natural light for
various cycles and may provide 5 fleece growth cycles in three years, Such a
practice is dependent on economni cs and overconing |ogistical problens. Usi ng
melatonin to increase cashnere production has resulted in benefits of
approximately 30 g cashnere (Betteridge et al. 1987) and when used on non
breedi ng goats has not affected cashnere dianeter (MG egor unpublished data).
Large intakes of nelatonfn can cause conplete fleece sheddi ng (Scheunnann et

al. 1987). Recent research indicates that cashnmere growth is refractory to
mel atonin treatment in winter (Lynch and Russel 1989) and early spring
(McGegor unpublished data). Mel atonin treatnent can be used to alter

reproductive managenent and increase kidding performance of goats (McPhee et
al. 1987; Scheunnann et al. 1987) but adjustnent of shearing time to fit the
nmodi fied fibre growmh cycle is necessary to ensure that the additional fibre

growth is harvested (MG egor unpublished data). In addition increased kidding
performance and lactation are likely to reduce fleece production and fibre
di anet er. A practical netalonin therapy and harvesting program has not yet

been devel oped for commercial situations.

Harvest mani pul ation
In Asia, cashnmere is traditionally harvested in late spring while in Australia
harvesting usually occurs in nmd to late winter. Chservations in 1982 showi ng

sone Australian goats with cashnere of sufficient length to harvest in sumer,
| ed couchman (1984) to suggest shearing twice annually as a nmethod to increase
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cashnere production. MDonald (1987) and Johnson (1988) observed that biannual
shearing conpared to shearing in July resulted in benefits of approximtely 20
to 30 g. However as cashmere <30 mmresults in pilling in garnents and is
classed as low commercial value, biannual shearings need to be spaced 100 days
apart, preferably April and July (MDonald 1987) to enabl e another commerci al
fleece to grow, Shearing costs are also doubl ed.

Handl i ng equi prent and informa tion services

The best methods for handling cashnere goats have been docunented by
experienced producers and researchers (ACGA 1985a,b). Third generation animal
handl i ng devi ces such as the connell and the Down Under have been devel oped to
mnimse the agility of goats and enable the effective restraining of goats for
general husbandry and fleece inspection. The Goat Notes Advisory package (AcGa
1985a), the ACGA quarterly magazine "snippet”, the commercial magazine
"Australian Goat Farner" and Elders videotext service provide market reports,
advisory articles and advertisements of equipment. Programs designed for
personal conputers to assist record keeping by cashnmere producers are now
mar ket ed.

RECENT DEVELOPMENTS | N CASHMERE BREEDING
I N AUSTRALI A AND NEW ZEALAND

D.R. GIFFORD* and R.W. PONZONI*#*

The purpose of study on the breeding and genetics of cashmere goats is to
acquire know edge to enable the design of efficient breeding programs. A
breeding program design involves the following five steps, undertaken in
sequential order (Ponzoni 1982):-

(i) definition of the breeding objective;

(ii) choice of selection criteria;

(iii) organisation of the performance recording scheng;

(iv) wuse of the recorded information to make sel ection decisions; and
(v) wuse of the selected aninals.

Consi deration of these steps allows an assessment of the current state of
know edge and of the application of scientific findings in industry, as well as
the identification of areas deserving further research and devel opnent.

Definition of the breeding objective

The breeding objective is the conbination of traits which we wish to inprove
genetically because of their influence on profitability or econonmic efficiency
of the cashnere goat enterprise. Breedi ng obj ectives for cashnere goats have
been proposed by a nunber of authors (e.g., Gfford 1988; MacLeod 1988; Nicoll
1987; Pattie and Restall 1984, 1987a,b). More recently Ponzoni and Gfford
(1989) devel oped a conprehensive breeding objective based on a profit equation,
Economic values of traits in the breeding objective were derived by nunerical
evaluation, after expressing the equation as a function of biological traits,
The availability of a conprehensive nodel for the breeding objective enables an
exam nation of the consequences of changes we may be forced to nake in our
assunptions due to new know edge (e.g., genetic paranmeters) or to a changing
econom ¢ environment (e.g., product values and costs). In addition, the
consequences of selecting for a reduced objective can be assessed, |leading to
the devel opnent of "practical" or "working" breeding objectives for industry

= Department of Agriculture, Turretfield Research Centre, Rosedale, S.A &3s0.
#* Departnent of Agriculture, Box 1671, &G.P.O., Adel aide, S.A. 5001.
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application. There may not be a unique breeding objective relevant to all
comercial goat herds, so future developnents could result in breeding
obj ectives specific to particular production and marketing systens.

Choi ce of selection criteria

In the definition of the breeding objective, mainly econonic considerations are
rel evant. By contrast, mminly genetic considerations are relevant in the

choice of selection criteria, that is, the characters neasured or assessed on
individuals in order to estimate their breeding values. Phenotypic and genetic
parameters for the traits in the breeding objective and for the characters used
as selection criteria are required to allow

1. Estimation of the worth of different selection criteria in an index.

2. Conbi nati on of selection criteria in an optinmumway for the estimation of
breeding values of traits in the objective and of breeding value for
economic nerit.

3. Prediction of the consequences of selection.

Estimates of phenotypic and genetic paraneters for down and l|ive weight
characters are now avail able (Couchman and WIkinson 1987; Gfford et al. 1989;
Nicoll 1987; Pattie and Restall 1989), as are repeatability estinmates for sone
reproduction traits (Saithanoo et al. 1988). However, no such information is
available for inmportant traits such as reproduction, feed intake and disease
resi stance.

Organisation of a perfornmance recording schene

Following the choice of selection criteria, it is necessary to organise a
performance recording scheme. Data collection is usually the responsibility of
the breeder, with the records collected often being corrected for known
environnental factors, such as type of birth and rearing, age of dam and day of
birth. Estinmates of the effects of such factors on production characters are
now available (Gfford et al. 1989; Restall and Pattie 1989). I ndi vi dual
ani mal performance records are then used to calcul ate:

(i) estinmated breeding values for each trait in the breeding objective;
(ii) an index score for overall genetic nerit in econonmic units.

O her animal industries have National performance recording schenmes (e.g.,
Breedplan for beef cattle breeds, Woolplan for wool sheep breeds), but no such

schenme presently exists for Australian cashnmere goats. Parnell and Hanmmond
(1985) outlined the performance recording requirements of the Australian
cashnmere goat industry. Goat breeders in New Zealand have access to
Ani mal plan, the National performance and pedigree recording system The

feasibility of introducing the goat option of Animalplan into Australia
iscurrently being investigated. Sone selection criteria of cashmere goats are
measured in the I|aboratory (e.g., down yield) and it seens logical that a
performance recording schenme should be integrated withlaboratory services.
Woolplan offers an exanple ofhow it could be done. The costs of recording
sonme selection criteria (e.g., down yield and down dianeter) are high. Couchman
and MG egor (1983), Pattie and Restall (1987a) and MacLeod (1988) indicate
that some form of two-stage selection could assist in reducing costs. Ponzoni
and Gfford (1989) confirmed that this was so, but found that the particular
two-stage selection strategy studied could result in a 'type' of goat cutting
heavi er, but coarser fleeces.
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Maki ng sel ection decisions

A National performance recording schene should present the relevant information
(estimated breeding values, index scores) in such a way that it can be readily
used by buck breeders in making selection decisions and by buck buyers in
purchasing their replacenent sires. Since nost goat producers are- also sheep
producers, an output form simlar to that of Woolplan could be of benefit.

Initially, a performance recording schene nay enable conparisons of animals

strictly within a buck-breedi ng herd. The conparison of sires in different
herds is possible and desirable, and it can be acconplished through central
performance tests or sire reference schenes. Both of these initiatives for

cashnere goats were adopted in New Zealand in 1987 (Baker and Parratt 1987).
Use of selected individuals

Conceptually the whole cashnere goat population could be under selection.
However, the conduct of such a breeding programwould be very expensive due to

hi gh performance recording costs. Near meximum genetic inprovenent in an
i ndustry popul ation can be achieved by concentrating selection programs in a
smal | proportion of the population (Janmes 1982). Thus, anyfuture |arge-scale

cashnere industry is likely to be based on comercial herds, w th buck-breeding
herds constituting only a small proportion of the total popul ation. Conmerci al
herds woul d purchase replacenent sires from buck-breeding herds. In the Merino
sheep industry, for exanple, rambreeding flocks conprise 2-3% of the total
breeding ewe population but supply 70-80% of sires to industry. No such
industry structure exists in the cashmere goat industry at present, but it is
essential that it does devel op. Few group breedi ng schenes invol ving cashnere
goats are presently operating (Read 1989; Wnter 1989).

CONCLUSI ONS
p.J. HOLST

Wil e cashmere producers have a clean, natural fibre and have been paid on the
quality factors of colour and dianeter, sone producers may have sacrificed
premium fine fibre in their quest for greater weight of fibre; and adequate
I ength by doubl e shearing. My experience in an industry where cashnere is
often a by-product to weed control, supports that of Doug Wnter who states
that "product excellence will largely be dictated by adequate rewards and price
differentials that conpensate for effort". Wth centralised selling this
should be reflected in the price grid as tendered for by the international
processors. The final return may be further assisted by the devel opment of new
prem um products nmade from Australian fibre.

The cashnere industry has benefited fromthe cl ose contact between processors,

researchers, advisory personnel and producers. This liaison should continue
and thus ensure that the high quality of our cashnmere is mmintained or even
i mproved. It is of interest to consider that the original cashnere sold from

Australia was considerably finer (but not necessarily white) than that of today
but the low weights per head were not remrunerative to producers.
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