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animal textile fibres of European origin in order to improve the meas-
urement of fibre traits in genetic improvement programmes and in the
marketing of these fibres. This present network, which concerns cash-

Edited by Claire Souchet MSc mere, mohair, angora and fine wool fibres, will specifically:
European Fine Fibre Network
Macaulay Land Use Research Institute

Craigiebuckler 1. Establish common methodology for the measurement of qual-
ggg&‘ﬁz%’?fls 8QH ity fibres traits by using OFDA fibre measurement technology and
Tel : (+44)(0)1224 318611 encouraging comparability between fibre analyses in different
Fax : (+44)(0)1224 311556 countries.

c.souchet@mluri.sari.ac.uk

2. Increase European collaboration in fibre quality improvement

EFFN wews is an informal newsletter edited by i i i
C. Souchet for the European Fine Fibre Network, The through th_e establ_lshment of common p_rotocols_for measuring fi
views expressed in this newsletter are the authors’ fnd bre traits in breeding programmes for different fibre types.

do not necessarily reflect those of the editor, the Net-
work nor any institutions that the authors may belong|to.

Copyright remains with the authors and the materia in 3. Improve the competitiveness of European producers of speci-

this newsletter should not be cited elsewhere withoutfob- ality animal fibres by establishing clearly defined market-led qual-

taining the permission of the author. Publication of wrk . | ) 4 )

in £777 wews does not affect the author’s right to publigh ity objectives, grading and presentation standards and the crea-

the same data in a refereed journal. tion of new information channels between producers, industry and
research.

A key feature of the network will be the holding of four work-
shops which will allow all those involved in research and development
of animal fibre production and processing to discuss, agree upon and
implement common measurement methodologies to encourage the com-
petitiveness of Europe in specialised fibres.

European Fine Fibre Network is supported

by the Concerted Action programme of the

European Commission DG VI.

FAIR3 CT96 1597 . . . .
A round-trial of fibre quality measurements, using the OFDA

methodology, will be undertaken this winter for cashmere and mohair
fibres to assist in demonstrating the value of the methodology.
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There are also funds available for training coursggeased to meet them at the workshops during the com-
and technical exchange visits to other laboratories, ting years. We would also ask them to encourage others
increase the use of OFDA technology. Details are givea join the Network.
in page 3.

Those who have not been yet contacted and who

This first newsletter, one of two to be publishedvould wish to participate to this network should con-
this year, describes the network and the current staiget the network administrator, Miss Claire Souchet (see
of research on fibre measurements. The next newslatddress below).
ter will focus more on research on each fibre and the
outcomes of the first workshop will be described. We  Claire Souchet, project administrator
would be also pleased to receive members’ own ideas email: c.souchet@mluri.sari.ac.uk
for the newsletter and the further development of the
network. John Milne, project co-ordinator

email: j.milne@mluri.sari.ac.uk

The EFFN network has a homepage on the
Internet. More details about its activities will be there-  Macaulay Land Use Research Institute
fore available. It imccessible at the following address : Craigiebuckler, Aberdeen, AB15 8QH

http:/Aww.mluri.sari.ac.uk/~mis73/ Scotland, UK
Tel : (+44) 1224 318611

We look forward to hearing further from those  fax: (+44) 1224 311556

who will receive this Newsletter and we would be

WORKSHOPS

The organisation of workshops is an important The third workshop will be held in June 1998
part of the network’s activities. The aim is to involvein Aachen, Germany, orQQuality assessment and the
researchers, producers’ groups and manufacturers. Tieguirements of the fibre manufacturing indutity
objective is to further the introduction of OFDA measwill be co-organised with Dr Ho Phan of Deutsches
urement technology into fibre quality measurement@/ollforschungsinstitute and der Technischen
on a pan-European basis for the specific areas of ggechschule.
netic selection and quality control schemes. The last workshop, onThe development of

breeding schemes for European-produced speciality

The first workshop onThe development of animal fibreg, is planned for 1999, and will be held in
European standards for the objective measurement 8¢otland.
genetic selection parameters, based on gquantity and
quality fibre traits will take place in Villaviciosa in A publication will be produced from each of
Spain, on 10 and 11 October 1997 by kind invitatiothese workshops as a mean of assisting in the dissemi-
of Dr Koldo Osoro, of the Centro de Investigaciomation of information.

Agraria y Tecnologia Agroalimentaria.

On 9-10 March 1998, the second workshop
will be held on The establishment of common Euro-
pean protocols for the recording of genetic perform-
ance data for speciality fibre producing aninials
Toulouse (France), co-organised with Dr Daniel Allain
of the Institut National de la Recherche Agronomique.
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Details of the first three workshops: of fibre and non-fibre traits for each species, and 2) to
agree on a database structure recording for these traits
and its management.

Workshop | (Villaviciosa, Spain): 10-11 October As for the first workshop, two working sessions

1997 will be held in parallel; sessions for angora rabbits and
cashmere goats, followed by sessions for fine wool and

This workshop will involve those concerned inangora goats.

breeding programmes for the 4 species dealt with, that A reporting back session will allow a discus-

is, angora goats (mohair), angora rabbits (angora), casien of the outputs of each working group, and the draw-

mere goats and fine wool sheep. ing up of action plans.
The main objective of this workshop is to agree
on a set of common fibre measurements for each spe-

cies across Europe. Workshop Il (Aachen, Germany): June 1998
The workshop will start with two papers on
measurement techniques. Two working sessions will Processors, manufacturers and producers’

be held in parallel; sessions for angora rabbits and cagfioups will be invited, as well as the scientific commu-
mere goats, followed by sessions for fine wool andity, to the workshop. The objectives are 1) to discuss
angora goats. how their requirements can be met by the European
A reporting back session will allow a discus-fibre industry and how quality criteria can be standard-

sion of the outputs of each working group, and the drawsed and 2) to outline a proposal to use OFDA method-
ing ups of action plans for the development of conplogy as a standard method for cashmere and mohair.
mon fibre measurements for each fibre.

Anyone wishing further information about these work-

shops should contact the project administrator, Miss
Workshop Il (Toulouse, France): 9-10 March 1998 Claire Souchet (address page 2).

This workshop is likely to include predomi-
nantly the same participants as in Workshop I.

The objectives are 1) to agree on selection cri-
teria and methods of measurement for a common set

Training courses/technical 3-a description of the applicant’s background and
exchange visits current interests and what he/she hopes to gain from
the visit

4-a budget showing all the expenses that will be
claimed. The appropriate APEX air fare may be
claimed for international travel. Within the destina-
tion country, reasonable travel expenses may be
claimed. A subsistance allowance to cover hotels and
meals may be charged at a rate of up to 75 ECU pger

The EFFN has funds for the provision of a
limited number of training visits by Network mem-
bers-or their staff and students- for the purpose of
measuring, to institutions in others EC countries.
These visits or courses are the use of the generic
technology (fibre quality measurement) in research
institutes, extension services, producers organisatio
and manufacturers. The grants are therefore intend r<]j h b ited and ith th i
for organisations who are using OFDA methodology €y have been consulted and agree wi epro
to run courses and for visits by staff from organisa- posal.

tions setting up the new technology to those organi- . ..
sations gup 9y 9 Following the visit, a short report should be sent td

the Project Co-ordinator.

-an acknowledgment from the host institution tha

Proposals for funding should include:

Applications should be sent to “Dr John Milne,
1-date of the visits and the outline of the activities EFFN Co-ordinator, MLURI, Craigiebuckler,

that are planned Aberdeen, AB15 8QH, Scotland, UK”. They should
2-the full address of the institute(s) to be visited and@rive not later than 6 weeks before the proposed
the contact name(s) there departure date.
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Fleece and fibe measuements in angora goats  Mean fibre diametefibre distribution.

and angora rabbits. There are two main standard methods of obtaining in-
formation about the fibre diameter of a mohair or wool
Dr Daniel Allain sample.
INRA, Cr Toulouse, Station d’Amélioration The first method (IWTO E1/71E) establishes mean fi-
Genétique des Animaux, bre diameter by using instruments such as an airflow
BP27 31326 Castanet Tolosan, France apparatus of the constant flow or constant pressure type.
Tel: (+33) 5 61285171 This method is not recommended for medullated fi-
Fax: (+33) 5 61855353 bres. However, no information on fibre distribution is

o _ obtained with this method.
1-Objectives fleece and fibe measuements for  The second method allows the calculation of mean fi-
mohair. bre diameter and fibre distribution (standard deviation

The angora goat is primarily raised for textile fibre,and coefficient of variation) using instruments, such as

known as mohair. Income from mohair is largely deProjection microscopes (IWTO B/66E) and OFDA
termined by the quantity and the quality of fibre pro{OPtical Fibre Diameter Analyser). The latter appara-
duced by goats, that is, the weight of clean fibre, medfiS allows the determination of fibre distribution by
fibre diameter with fibre distribution and the rate of?PSETVing up to several thousands of fibre within a few
undesirable fibres (kemp and medullated fibres). Oth8pinutes and is becoming more widely used.
fleece quality traits such as staple length, style, chardanother recently method, but not yet standardised, is

ter and lustre have a slight effect on the value of m§2S€d on the measurement of the area, shape and di-
hair. mensions of the fibre cross-section under a microscope

) ) _with the help of a computerising image analysis sys-
Except forgreasy fleece weight, which can be easilyo This method correlates well with the OFDA

determine directly on the farm by the grower with &\athod and can also be used for the determination of

weighing machine, the other fibre characteristics Whicpemlo and medullated fibre content (Allain & Thebault,
determined fibre quality need to be objectively measrggs Rasmussen, 1995).

ured in the laboratory. The main quality criteria are the
clean fleece content, mean fibre diameter, fibre diankemp and medullated fibre content

eter distribution and kemp, and medullated fibre CONJp to now, kemp and medullated fibre content are de-

tent. termined by observing and counting under a micro-
scope a large quantity of individual fibres. This method
Clean fleece content is time consuming.

The standard method used for wool, and defined Byhere are other possible methods. The first is the cross-
the IWTO, can be extended to mohair. Itis the amougktion method (Allain & Thebault, 1995, Rasmussen,
of wool or mohair base adjusted to a standard ash ply§gs) that determines simultaneously mean fibre di-
alcohol content of 2.27 % and brought finally to a reameter, fibre distribution and medullated fibre content.
gain (due to moisture content) of 17 %. The methoghe second is derived from the OFDA apparatus, which
required to determine the mohair base, that is the cofs he modified to differentiate medullated fibres from

tent of fibre free of all impurities (water, ash, grease Q{on-medullated fibres. It is based on fibre opacity
alcohol ether extract and vegetable matter), is aChieV@ﬁirims, 1993; Peterson et al., 1994). However this

with the washing yield, determination of ash contentyethod needs to be tested and improved.
alcohol-extractable matter, and vegetable matter con

tent. However, this method used for trade and indus-

trial purposes is time consuming and expensive. Thus =~ _

it cannot be used to determine clean fleece content@ORiectives fleece and fibe measuements for an-

one animal. ora.

A derived methodology called “ITF-INRA washing The angora rabbit produces a very fine fibre (from 12
yield method” has been developed in France. Thig 16 um) without grease or any vegetable contamina-
method, using ultrasonic technology, is well correlateion  which can be processed without any cleaning
with the IWTO standard method and accurate enougksatment by the textile industry. There are different
for determining the clean fibre content of a fleece orginds of fibres within the fleece: guard hair or bristle,

small fibre lot. that is a coarse and long fibre, an intermediate fibre
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and the down, a short and fine fibre. However, corgipre length

versely to other fibre-producing animals, all fibres argyhen the fibre staple is not well structured due to the
desirable. Furthermore, there are different grades Bhrvest method by shearing, as it is very often in the
angora as the structure and the composition of the fleeg@rman angora rabbit, the length of bristles and other
vary over the body. angora fibres can be measured by determining bristle
Thus the main criteria determining the quantity and thend height with a comb sorter.

quality of angora produced by angora rabbits are: total

fleece weight, the weight of different angora gradeg-References

making up the fleece, the fibre diameter, fibre length i hod
and the rate of each fibre type within the fleece.  “Mlain, D.and Thebault, R.G., 1995A rapid metho

for measuring cross-section characteristic of animal

Total fleece weight and theeight of each angora.c radefib(es. Ir_n «Metrology and Identification of Speciality
can be easily determined directly on the farm by th@"imal fibres», Eds. J.P. Laker & F.-J Wortmann, Eu-
grower with a weighing machine. Similarlyistle °P€an Fine Fibre Netwarkoccasional Publication,
length andlown length within the fibre staple can be4:99'110' ical _

easily measured with a ruler, the French angora rabﬁf'ms' M.A., 1993.IWTO technical comittee Report
having a well-structured fleece. However, other fleecg®: 22, Istanbul. N fibre di

and fibre characteristics, as well as fibre length in thlé(\/T O B/66E. Determination of mean fibre diameter

German angora rabbit, need to be measured in a lalRy.Projection microscope. . ) .
ratory. IWTO E1/71E. Determination of mean fibre diam-

eter by airflow.
Fleece composition and diameter of each fibre type IWTO-47-95, 1996 Measurement of the mean and

Up to now, an IWTO method (IWTO-8-89) is used fordi_stribuyion of fibre diameter of wool using an Optical
determining fibre diameter and percentage of medfZPre Diameter Analyser (OFDA). _

lated fibre in wool and other animal fibres, based onyF-G-07.060, 1968Methodology to establish the
projection microscope. Nevertheless, this method [§Ngth of bristies and other angora fibres with comb
time-consuming, notwidely used for measuring fleeceOer- _ _

composition or fibre diameter in angora and not verzégerson’ AD., Gherardi, G.H. & Brims, M.A,,
precise, as most angora fibres are medullated and the24 The measurement of medullation in mohair us-
fibre cross-sectional shape is not circular. ing the Optical Fibre Diameter Analyseroceedings

A recent method based on measurements of fibre crddne Australian Society of Animal Production, 20:363.
section characteristics has been recently developBgsmussen, P., 199¥lorphometric analysis of cross-
(Allain and Thebault, 1995). This method describe§_eCt'°”a| profiles of hair fibres app_l!ed toan object_lve
characteristics of the different fibre types of the angorfiP'€ test. In Metrology and Identification of Speci-
rabbit fleece, determines the content of each fibre ty G animal fibres», Eds. J.P. Laker & F.-J Wortmann,
and measures cross-sectional characteristics by usfrigioPean Fine Fibre Networkoccasional Publica-

anew histology technique, combined with microscopiion: 4:87-98.
image analysis and computer techniques.

The new OFDA apparatus, which seems to be able to
differentiate medullated fibres, could be an alternative

for measuring fleece composition and diameter of each

fibre type. However, the OFDA apparatus has to be

tested for angora.
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Objective measuement of cashmee and its

Devising a strategy to overcome this problem

role in breeding pogrammes is the current challenge for researchers and breeders
alike, but most breeders or even breeding groups in
Dr Margaret Merchant . Europe currently operate on a small scale limiting the
Macaulay Land Use Research Institute 50,4t of information available and progress which
Craigiebuckler, Aberdeen, AB15 8QH can be made. One important aim of this Thematic Net-
Scotland, UK work, which is to be commended, is to establish com-
Tel: (+44)(0)1224 318611 mon protocols for fibre analyses so that performance

Fax: (+44)(0)1224 311556 records from herds across Europe can be merged into

, ) a common database for the eventual benefit of all par-
The value of cashmere is determined by a Whofcipants.

range of characteristics which in the past were evalu-

ated by the eye of an expert with many years of expe- |, 3y preeding programme, the rate of genetic
rience in the trade. The task was, and still is, 10 8SS33 e s faster with selection for fewer traits in larger
the amount of usable cashmere available in the Undgfimhers of animals. In the past, the hand separation of
coat, to determine the quality and the potential end U, samples to determine cashmere yield and esti-
of cashmere and to estimate the cost of processing.{bie annual production, and the projection microscope

into the f'n_'s,hed product. . .. technique for the measurement of fibre diameter, was

Characteristics of cashmere which are assessed 'ndugﬁ)ensive in terms of time and money. It limited not
diameter only the number of traits which could be measured but
length also the number of animals which could be tested. With
colour . the use of OFDA, we can not only measure fibre diam-
lustre and crimp (style and handie) eter more accurately, but we can also measure yield
stre.ngth .. (Herrman and Wortmann, 1997) in a fraction of time,
& yield (amount of cashmere after dehairinggaing resources to measure other traits such as length,

and scouring the raw fibre). colour and crimp, which can be included in the cash-

The variability in each of these components is also i o e gatabase.
portant as is the character of the guard hair which should
be long and coarse for easy and effective removal and With the best European cashmere goats, cur-
to protect the undercoat whifesitu. rently producing 250g of hosiery or 300g of weaving
L _quality cashmere, and the average goat producing closer
Objective measurements for many of these traify 1 gog selection for increased annual production of
have been established and developed into IWTO (IR5hmere under 181, using measurements of yield
ternational Wool Testing .Organisation) specificatio_ngnd diameter, is likely to be a priority for the foresee-
(the main exceptions being colour and lustre) whichye 1, re. However, information in the database will
buyers rely upon increasingly to purchase fibre. Ohsapie ys to develop efficient selection strategies for
jective measurements also provide the means by whigly o 4t if these become important. The first step is
the requirements of the trade can be translated into gogl$yacide what we want to measure and to establish a
for the producer and breeder. common protocol and standard of measurement. The

. - . . data is only as good as we make it.
The differential in the price paid for cashmere

is variable but is always in favour of fine white CaShReferences

mere with high crimp and low lustre and the prOducBishop S.C. and Russel, A.J.F., 1986 inheritance
tion of such high quality fibre must be the ultimate gogl¢ finre traits in a crossbred population of cashmere
of European cashmere breeders. However, the breegg‘tﬂs Animal Sciencé3: 429-436.

has the additional task of increasing annual productiq_merrmann S. and Wortmann, F.J., 1997. Opportuni-
per head since financial returns are determined not onfi for the simultaneous estimation of essential fleece
by price/kg, but also by weight produced. Fibre trait§, s meters in raw cashmere fleetasstock Produc-
such as fibre diameter and annual production, in casﬁbn Sciencdlg: 1-12.

mere goats are very strongly inherited (Sumner ar}ﬁjmner, R.M.W. and Bigham, M.L., 1993. Biology of
Bigham, 1993; Bishop and Russel, 1996) but there igy o orowth and possible genetic and non-genetic
as in other fibre producing species, a positive relatlorr'lr—]eanS of influencing fibre growth in sheep and goats-
ship between fibre diameter and fibre weight which, o\ | ivestock Production Sciengg: 1-29.
prevents concurrent improvement in annual produc-

tion and fibre quality.
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The measuement of fibre diameter-
the potential of the OFDA measue-
ment technique

Dr Ho Phan ter differentiation between very similar samples. Com-
Deutsches Wollforschungsinstitute und der ~ pared to the traditional projection microscope, the
Technischen Hochschule OFDA technique is much less laborious: a measure-
Veltmanplatz 8 ment cycle on a clean, conditioned sample takes only
D-52062 Aachen, Germany about 2 minutes (when using a projection microscope,
Tel: (+49) 241 44690 it would take about 90 - 100 min for measuring 600
Fax: (+49) 241 4469100 fibres.).

Principally the OFDA is an automatic image analysis
The production of fine fibres in Europe is ofsystem: moving fibres of a sample (in form of snip-
increasing importance. Among the criteria determinpets) are magnified by a microscope set above the sam-
ing the market price of speciality fibres, the mean fibrple holder. The images are captured by a video camera
diameter is the most important one. For example, a smatid then identified and measured by a computer sys-
difference of 2 um in cashmere fineness (Chinese vdéem. After measurement, a histogram printout is pro-
sus Iranian cashmere) can make the finer fibres 508¢iced, showing the fibre diameter distribution.
more valuable. However, there is a lack of an accurate,

tandardizednethod for the determinati fthe fi The mean fibre diameter, the standard devia-
standardizeanethod forthe determination orthe fine-y; , , (SD) and the coefficient of variation (CV) are in-

'Yuded in OFDAs histogram. Within 2 minutes, more

ple, a difference of 3-4 um in the fineness of the ﬁbrﬁ@n four thousand fibre snippets can be identified and

can be me asureq, depending upon the laboratory 4 Rasured. The accuracy of the OFDA method is there-
the technique being used. fore higher, compared to the traditional one.
In 1995, a round trial was organised by the

EFFN (European Fine Fibre Network) and the DWIWTO
(German Wool Research Institute, Aachen). The majg
aims were to check the uniformity in measuring caskg
mere fineness at different stages of processing (dehair
and non-dehaired samples) and to identify the mogt
accurate and reliable tool among the measurement Y,

The OFDA method has been accepted by the
(International Wool Textile Organisation) as a
andard test method for the measurement of the mean
nd distribution of fibre diameter sheep’swool
TO-47-95). For calibration of this image analysis
stem, INTERWOOLLABS standard tops have been
ed, whereby the lowest threshold of the mean fibre

tems: diameter of the wool standard lies at 17 um. The aver-
- Projection microscope age mean fibre diameters of these standard tops had
- Laserscan been determined in projection microscope round trials
- Cross section method and previously.

lyser) - OFDA method (Optical Fibre Diameter Ana- Dehaired, fine cashmere down has a mean fi-

bre diameter range from approx. 13 - 18 um. This is
It was shown that the results gained by measustill a lack of fine fibre samples as standards when us-
ing the mean fibre diameter of the samples varied coig the OFDA as a tool for measuring such small mean
siderably between laboratories, even when the teclibre diameters and this must be rectified. The same
nigues being applied were the same. Within the fo@pplied to mohair fibres. The round trial proposed will
techniques mentioned above, the OFDA allows a bepvercome this current deficiency.
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The Round trial

Participants DWI will ask laboratories and institutes
that have been working in fibre testing by means of the
(Dr Ho Phan, DWI, Germany) OFDA and/or the projection microscope to take part

Since the OFDA has been proposed by the such a round trial.
EFFN as the preferred technique for testing cashmepaite: the round trial will be started on 1 October 1997
fleeces, the Thematic Network is going to conduct a - .
round trial on the measurement of the mean fibre &EMSOFDA' projection microscope
ameter of fine cashmere down and of mohair in Octdrest specimens:

ber this year.
y As requested by the European cashmere and mohair

The main aim of the round trial is to test thegrowers, only cleaned samples of dehaired, fine cash-
reliability of the OFDA method for the measuremeninere down and of mohair (without medullation) will
of mean diameter and distribution of mohair and dbe used. The cashmere test samples will be delivered
fine cashmere down. Due to the fact that there is ne DWI by the MLURI (Macaulay Land Use Research
standard for the diameter range among 13 - 17 um fpistitute) and the mohair samples by INRA (Institut
calibrating the OFDA, the conventional projection miNational de la Recherche Agronomique). DWI will
croscope method will also be used in the round trial fefistribute the subsamples to the participants of the round
testing the fibre fineness. A comparison between thgal.
values gained by the OFDA and by the microprojection

technique will be made. If the OFDA method exhibitsThe participants will be asked to apply the OFDA and

a high precision in this trial, it is proposed to recomt€ Projection microscope (or both of them, if avail-

mend it to be a standard method for cashmere dovifiie) tchniques and to supply the mean fibre diam-
and mohair. eters and standard deviations of the samples.

The test results will be evaluated by the MLURI and
reported in the newsletters of the Thematic Network as
well as at meetings of IWTO.

Organisers K.-H. Phan (DWI) and C. Souchet
(MLURI)

Quality measurements in old and ecent fine  saxony, as a royal present of best Merinos, represents
wool Merino breeds the nucleus of so-called Electoral sheep (Fig. 1). The
appearance of the animals was fairly uniform. The live

Pl’of. Dr Peter Horst and Dr W0|fgang Leucht We|ght Of a Sheep was from 25 to 30 kg
Institute fuer Grundlagen der Nutztierwissenschaften

Humboldt Universitat zu Berlin
Lentzallee 75, 33 Berlin, Germany
tel: (+49) 30 314 71120
fax: (+49) 30 314 71426

-

It is important to consider historical aspects
become reminded of our ancient roots and traditio S ;
and also to get better background information fc
evaluating existing developments. o

The basis of this report is an old collection o %
wool samples at the former Agricultural University ai
Berlin and investigations published by Fischer an
Leucht (1987, 1988).

Fig. 1: Electoral Merino (photo: 1906)

1. History of German Merino strains

The bgs@s of .the Gerr_nan Merinp gene pool waghe animals grew extremely fine carding wool with a
founded by limited importation of Merino stock from\,ery low clean weight of about 25 %. The thin skin
Spain about 240 years ago to the central Germgys tight and without any folds. The sheep were known
provinces of Saxon and Brandenburg in a temperafg gjfficult feeders and were sensitive to dampness and

climate, with moderate precipitation ranging from 40Qyet pastures. Therefore, the sheep were protected from
to 800 mm/y. The importation to the Electorate of
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the weather. They were housed at night and additionaly the German Thoroughbred was continued with
stall fed with turnips and other on-farm availablesPecial emphasis on larger, heavier body type and
foodstuffs. The superfine wool produced considerabhpultless rumps covered with a dense and deep staple
attracted the English wool market at this time. Thef equable fine wool. Differentiated breeding objectives
achievement of German breeders over half a centuifpally lead to three different Merino types
resulted in a Saxon type of fine, low, dense and lustrous - “Merino-Tuchwoll” sheep (Merino carding
true grown wool, that was entirely free from coarse Wool) : a special wool type, a medium-sized animal
and silvery hair running through the fleece. However, (40 kg) with very fine wool (ARAA/AAAA) and a
the antagonistic result of the unique preference of fine Staple length up to 4 cm for the production of the
wool selection was a change of the original hardy finest cloths and felts (Fig. 3).
Spanish stock to a weak light-fleeced animal.
Another genetic source used in the Germa
Merino breed consisted of the Austrian Merino strail
named Negretti (Fig. 2).

Fig. 3: Merino Carding Wool (photo: 1904)

“Merino-Stoffwoll” sheep (Merino combing
wool sheep) : a type equally bred for wool and meat
with an increase of body weight, staple length and
yield of clip. By crossing with the French
Rambouillets, an above average body size type with
more meat was developed. The wool quality (AA/

These sheep grew also a very fine wool but AAA) was less than that of the carding wool sheep
showed a low-set compact body. While great stress was but the staple length was higher at 4 to 7 cm (Fig.
laid on the quantity of greasy wool yield and dense 4)

wool growth, the tough skin finally developed heavy
folds on the neck rump, haunches and tail. The fine
wool produced was especially known for its higl
content of lower solving grease. At the beginning @
the 19th century, breeding activities in the forme
Prussian provinces of Silesia and Brandenburg tend
to overcome the disadvantage of overemphasizt
breeding developments of the Electorals and Negrett
They tried to combine the adverse advantages of bc
breeds by combination. This resulted in a fine woc /
type called the “Eskurial” or “German Thoroughbrec = -
Sheep”. In the middle of the last century, the productic
of superfine wool ceased, due to the requirement
longer, coarser and less crimped wool. Breeding of the

Fig. 2: Negretti Merino (photo: 1892)

former type of sheep became unprofitable through Fig. 4: Merino Combing Wool
insufficient yield and falling prices for finest wool. _ _
From different flocks of Electoral, Negrettisand - “Merino-Kammwoll” sheep (combing wool

Electoral-Negrettis, the breeding strategy in direction sheep) : bred for wool and meat, with a compact
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body densely covered with combing wool of hlghdemonstrated another important use of original Merino

quality (A/AA), good regularity and of greater staple
length (above 6 cm) (Fig. 5).

genomes, with the development of the most important
strain of the so-called “German Merino Land Sheep”.
The foundation of this breed happened in Southern
Germany (especially in Wirttemberg), initially by
crossing with local breeds, and later on with mutton
sheep breeds. Merino Land Sheep has been
acknowledged as a hardy breed of large body size which
carry Merino-like wool with lower fineness (A/AB/B)
but especially possess early maturity and aseasonality,
as well as good walking and fattening characteristics.
A special breeding strategy for more humid conditions
has been recently performed in Eastern Germany, by
crossing Merino-Land Sheep with American Merino
mutton breeds and with Russian long-wool types (Fig.
7). This resulted in a new breed, named the “Merino
Longwool Sheep”.

Fig. 5: Combing Wool Sheep (photo: 1891)

Fig.7. History of Merino Breeds in Germany
At the beginning of the 20th century, the emphasis

on wool production made sheep production more and I Spanish Mering |

more unprofitable. By using then French mutton Merino 1765 1786

type (Précoce Merino) and British Leicester types, thglectoral Shegp Negrefti Rambouillet Improved Land Sheep
former combing wool sheep was converted to @ MUftd(saxony) (Austria)  (France (Wurttemberg)
a)
n

wool and finally to the German Merino Mutton she
(Fig. 6). The aim was a fast-growing animal producing
a regular, faultless wool (A/B) and combining IOW esurial German Improvad
nutritional requirements with good fattening qualiti¢S.speep

|Merino Carding Wool She+p

|Merin0 Combing Wool She{ap English Leicester 1830——

Combing Wool Sheep — 1830Dishley Mutton
1860

Merino Dual Purpoge

1869 Merino Precoce English Southdowg89
|

1890 |

Fine & Rough Bastard

Merino Land Sheep

Border Leicester

Fig. 6: Hornless Merino Mutton-Dual Purpose (photo:1892)

British Mutton Breeds
glerino Mutton Sheep

Within the whole breeding process, a continuoy

recurrent use of Spanish Merino importation was the°% 1910
case, whereby strains with different genetic make up Wurttemberg Improved Land Sheep
were selected for further breeding. However, superfine German Improved Land Sheep

wool Merino from Germany highbred was exported to
many countries in the world.

In Fig. 7, a schematic diagram shows the historic
pathway of Merino sheep developments. Here is

|Merino Land Sheep951|

Coriedale, Lincoln

North Caucasian

|Merino Longwool Sheep972 |

10
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) o _ ) but declined in later stages.

Since the beginning of this decade, Merino mutton . Thjs development reflects changing selection
and Merino Longwool have mainly been displaced by - aims with respect to higher wool yields and later
the economically superior, mutton aligned, Merino  op selection for meat qualities.

Germany. Thisis reflected in the different proportions i, the same way, whereas in the extreme form, the
of Merino breeds found today; for example Merino jntegration of Merino strains with higher wool
Land Sheep (30.1 %), Merino Longwool Sheep (14.3 - growth during the recent period, resulted in a special

%) and Merino Mutton Sheep (3.8 %). German Longwool Merino type.

) _ ) ) Fineness and length of wool of the different
2.Quality measuements with ancient Merino wool Merino mutton types has remained nearly constant
probes during the last hundred years.

The source of wool probes used was a collectionat . Tensile characteristics are very much dependent
the Humboldt University of Berlin (Fischerand Leucht, on wool fineness. Fibre elasticity has remained quite

1987, 1988). The wool was stored in glass and breed/ stape, whereas tensile strength measurements have
strain, year, sex and owner of the animals were also jncreased significantly. Longwool Merinos

recorded. _ _ displayed outstanding values, even after correcting
To compare the quality of ancient and recent wool {5 differences in wool fineness.
probes, the following criteria were taken: fineness, . Results show that the highest quality wool can

crimps and length, as main selection measures (Table pe produced under variable climatic and ecological
1), and tensile strength and tensile elasticity as valuable cqnditions of Central Europe, depending on genetic
characteristics for the textile industry (Table 2). potential and additional management refinements.
From the first group of criteria, the known positive . qyalities of the non-food commodity wool
relationship between fineness and crimp on one hand, persist over long time periods demonstrating that

and the negative relation between these measures andyoo| pelongs to. one of the most durable quality
length on the other hand, can be seen. Furthermore, it products of animal production.

can be seen how much wool quality has improved after . Existing genetic variability of still available
importation of original stock on one side, and on the  \erino strains in the world should be exploited for
other side how much wool fineness has deteriorated fyrther developments of economical and
with decline of wool prices and the greater emphasis - enyironmentally adapted strains.

on meat selection and infusion of mutton breeds. The

introduction of Russian Stavropol Merinos (descending References

from Australian origin) into the East-German type Ofjscher, A. and Leucht, W. (1987): Untersuchungen

mutton Merino did not have much effect on the Merino von Wollproben aus der Geschichte der
wool quality. Today, the strongest Merino woolis found Merinozucht in Deutschland. Arch. Tierz.,
in the Merino Longwool sheep. Berlin 30, 6: 539-545.

Physical characteristics showed also a high negatiygscher, A. and Leucht, W. (1988): Textil-physikalische
correlation with fineness of wool; while tensile strength Priifung historischer Wollen aus der
has been increased tremendously, tensile elasticity has Merinozucht. Arch. Tierz., Berlin 31, 4: 399-
remained nearly constant. The important effect of 405.
fineness on strength is also demonstrated by the indg¥nig, K.-H., Gutsche, H.-J., Heurich, H., Kupatz, B.
trait expressed as tensile strength in relation to fineness. (Redaktionskollegium) (1968): Schafe -
From this relationship, it can also be concluded how Zucht, Haltung, Fitterung. VEB Deutscher
little physical wool quality has been affected within a Landwirtschaftsverlag, Berlin.
time period of 150 to 200 years. Leucht, W., Fischer, A. and Stier, H. (1995):

_ Schafe: Eine Anleitung zur Ziichtung,
3. Conclusions Haltung und Nutzung. 4. Uiberarb. Aufl.- Berlin: Dt.

Quality measurements from sporadic collectelgngwirtschaftsverl., ISBN 3-331-00689-0.
samples of Merino strains in Germany covering a

very long breeding time span of about 200 years
have been made.

The most significant quality trait, that is wool
fineness, improved in the first phase of importation,
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Table 1: Wool quality traits of historic and recent Merino wool samples

Merino strains

Fineness (microm

Crimps (per cm)

Length (cm)

mean| CV% N megn CN% megn /%
Original Merinos (Spanish) P 16.p0 26 | 2 900 2 3482
Flectoral Merino § 14121 174 8 1118 8 3.23 185
Negretti Merino Sheep* 7 18.17 |[15.00 7 §.86 y 7 3.14.5
Flectoral Negretti Merino B 16.75 [15.1]| 8 9|50 8 3.471.1
Merino Carding Wool Sheep a 17185 142 | 4 1Q.50 B 4 4.20.3
Merino Combing Wool Sheep b 1862 148 | 5 §.20 L 5 5.28.0
[Combing Wool Sheep 8 2p.47 |15.0] 8 7.00 p 8 6.883.1
Merino Dual purpose 3 2877 147 | 3 .67 A 3 9.385.7
Merino Mutton Sheep 8p5 24)96 2.8 | 162  4]02 831 |9.9D.9
Merino Mutton x Stavropol 928 23.08 5.3 286  5.[12 18.2] 920 10.3B.8
Merino Longwool Sheep 481 29]92 222 --- -1- 465 12.9D.2
Merino Mutton Sheep 92 24015 9.8 | 68 4181 86 8219
* Moeglin-flock owned by A. Thaer; N=number of samples; CV=coefficient of variation
Table 2: Physical characteristics of historic and recent Merino wool samples
Merino strains tensile strength t.s.related to tensile
fineness elasticity
mean (le) CV% mean (m) CV% mean (ImN) GVv%
Original Merinos (Spanish p 40.03 17.0 136.40 30.8 3§.77 30.8
Flectoral Merino 8 27.58 7.7 133.60 126 3795 12.6
Negretti Merino Sheep* 7 47.14 17.2 142.7p 30.3 34.930.3
Flectoral Negretti Merino 35.75 14.6 123.9( 10.8 35/8410.8
Merino Carding Wool Sheep 4 39.21 22.8 119.20 5.7 40.2215.7
Merino Combing Wool Sheep D 5 48.90 33.0 133.90 15.8 42.9415.8
Combing Wool Sheep 3) 8 56.96 11.9 131.79 125 4317 12.5
Merino Dual purpose 3 85.98 125 124.80 11.5 4p.9011.
Merino Mutton Sheep 82 94.60 36.8 142.501 14.3 38.828.4
Merino Mutton x Stavropol a8 88.20 42.2 131.38 22.8 36.6812.6
Merino Longwool Sheep 52  128.60 48.3 158.24 25.9 40.2016.8

*Moeglin-flock owned by A. Thaer ; N=number of samples; CV=coefficient of variation

12
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Fine Wool Initiatives The point of inflection in the relationship generally lies
around 2Zrm. Above this point price is relatively in-
by Dr Angus J.F. Russel sensitive to changes in fibre diameter, but at lower di-
Newton Bank, Frankscroft, Peebles, EH45 9DX, Scotland, ukameters each micron reduction results in an exponen-
tel/fax: (+44) 1721 720 583 tial increase in value.
Previous issues @ine Fibre Newsave car- In many European breeds the mean fibre diam-

ried reports of developments to raise the profile of wo&ter is greater than 2n. Any attempt to reduce fibre
production in the EU. Leo Gallico wrote (FFN, No.4 ,diameter by selective breeding will be unlikely to re-
p.1) of the importance of wool, and other specialit§U|t in a sufficient improvement in fineness to attract a
fibres, for European rural development and outlinefligher price per kilogram and, because there is a posi-
the first steps being taken to rectify the omission dive relationship between fibre diameter and fleece
wool, as an agricultural commodity, from the Treaty ofveight, would most probably produce a reduction in
Rome in 1957. Further action to remedy what mudeece weight. The consequence would be an overall
surely have been a serious oversight in the drafting Btduction, rather than an increase, in the value of the
the Treaty was reported in 1995 (FFN, No.5, p.3). Latéeece.

that year Jerry Laker presented an outline of the spe-

cific measures recommended by the Committee on In breeds with mean fibre diameters of less than
Agriculture and Rural Development to develop wooR2 M, however, a small improvement of 1 2 in

production and processing in the EU (FFN, No.6, p. 102_neness will lead to a significant increase in price per
ilogram which, in most cases, will more than offset

These proposals dealt not only with the nee@ny small reduction in fleece weight and will result in
for aid to sheep farmers in marginal areas and the &4l increase in the value of the fleece. Such increases in
tablishment of wool grading and marketing structuregnonetary value can be quite dramatic where the reduc-
but also with the requirement to establish and dissention in fibre diameter is from, say, b&n to 16mm.
nate superior fine and speciality wool genotypes of
sheep throughout the EU. This article reviews recent N the UK, and notably in Scotland, there is
progress in the development of two new fine-wogfurrently an interest, albeit small, in fine wool produc-
sheep breeds and one particular system of wool pr(ipn. This interest exists across all types of sheep farms
duction, all of which could make significant contribu-from lowground to hill and mountain areas. The UK

tions to the economic viability of European sheep erPerates whatis known as a “stratified” system of sheep
terprises. production, with pure breeds maintained on the high-

est and poorest land resources being crossed with

Before discussing these recent developmentgicester-type rams to supply crossbred ewes to up-
mention must be made of the importance of wool qualgnd and lowground farms, where they in turn are mated
ity in any attempt to derive significant income fromt© terminal sires (e.g. Suffolk or Texel) to produce fin-
this product. The main determinant of wool qualityished lambs for the meat market.
and hence value, is fineness or, in technical terms, mean

fiore diameter. The relationship between monetary ~ Scottish Fine Wool Producers - a group of some
value and fibre diameter is illustrated in Figure 1. 30 sheep farmers from the south of Scotland to the Shet-

land Islands - have developed a breeding strategy which
gives improved returns from wool at a number of points
in the stratified production system. This strategy is based
on a new breed of ram, the Lomond, developed from a
French Est-a-Laine and Saxon Merino cross which has
been selected for its wool characteristics. Lomond rams
are used in the stratified production system, in place of
the more usual Leicester-type sires, and are mated to
ewes of one of the finer native British breeds, usually
the Shetland.

Fig. 1. The relationship between monetary value of wool and

Value

Fibre diameter (microns)

mean fibre diameter ( adapted from Saul, Russel and Sibbald,

1993)
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The Lomond half-bred ewe and wether progenetween 2.5 and 3.0 kg and the current average fibre
are shorn as lambs (a practice which is not usual in thiéameter of the flock at the Institute’s Sourhope research
UK) and produce fleeces worth about £5.6Gtation is just under 26m. Mature wethers have
(approximately 8 ECU) per lamb. The female progengroduced 5 kg fleeces and a few individuals in the flock
are either kept for breeding on the farm on which thelyave fibre diameters in the 16 - @ range. With
were born, or sold as breeding stock to a farm on lowfirther rigorous selection there is every reason to believe
ground. As adult ewes they produce fleeces averagitigat mean fibre diameter can be reduced by at least 2
about 3.3 kg and worth some £6.50 (about &m within a few generations.

ECU).They, in turn, are mated to terminal sires and the
fleeces of the resultant progeny are still sufficiently fine It is difficult at this stage to put a value on
to command a premium and justify their being shorBowmont wool; there are no classes in the current
prior to slaughter. It has been calculated that groggitish Wool Marketing Board price schedule which
margins from this system are about £13 (about 19 ECldater for wool of such high quality. At world prices,
per ewe greater than from a traditional crossbred ew@wever, individual ram and ewe hogg (yearling)
flock - an increase of more than 30%. fleeces have been valued at more than £35 (over 50
ECU). This compares with an average value of about

The additional income accruing from the use&2 (3 ECU) for a typical hill ewe fleece.
of the Lomond ram is attributable in part to an increase
in the fleece weight of the crossbred ewe, but is Two major roles are envisaged for the Bowmont
principally a consequence of improvements in wodbreed. The first is in regular-aged wether flocks
quality (i.e. fineness) which attract a higher price paehanaged extensively in low-input systems on the
kilogram and make worthwhile the shearing of lambpoorest hill land resources. These areas currently
before slaughter. The fibre diameter of Lomond halfsupport flocks of breeding ewes which achieve only
bred ewes and wethers is typically about 22 m24  very low physical outputs (often between 55 and 75
and that of their Suffolk or Texel cross lambs of théambs weaned per 100 ewes mated). These flocks would
order of 24 -26m. not be economically sustainable if the current high

levels of EU and UK government support were reduced

Whereas the Lomond half-bred ewe isor withdrawn. Under the prevailing legislation wether
essentially an upland or lowground sheep, the Bowmosheep do not qualify for support. If in future the
ewe, recently developed by the Macaulay Land Usegulations are changed and subsidies are paid, for
Research Institute, has been bred for a different sectsxample, on an area or labour unit basis, as opposed to
of the sheep farming industwz. extensive hill farms. a per ewe basis, the farming - or perhaps the ranching -

of wether sheep, which require little or no

The Bowmont’s origins lie in a study of the supplementary feeding and incur only minimal
potential to increase income from wool on hill andseterinary costs, could be economically viable and
upland sheep flocks in the UK (Saul, Russel anithdeed financially attractive, provided that their wool
Sibbald, 1992; 1993). This work suggested that a crogsof a high quality and can be marketed at ruling world
between the finest-woolled British breed, the Shetlangrices.
and the world's finest-woolled breed, the Saxon Merino,
could theoretically produce a sufficient quantity of high The second role for Bowmont sheep is on the
quality wool to make it economically attractive to UKless severe farms where breeding flocks could be main-
hill sheep farmers. tained to supply wether sheep for the extensive, low-

input system of management referred to above. Sub-

This theory was tested by mating Shetland ewasantial benefits in terms of income from wool could
to Saxon Merino rams to establish the Bowmont breedgain be expected without penalty to other sources of
which has subsequently been subjected to selection facome. Experience with the Bowmont is still limited,
wool quality and the ability to survive under relativelybut the indications are that lambing performance is of
harsh climatic and topographic conditions. Unlike theéhe order of 1.25 lambs per ewe, i.e. comparable to
Lomond, the Bowmont is used principally as a purether hill breeds. Prices for wether lambs sold for
breed and not as a source of sires for crossing wighaughter have been very satisfactory. It is anticipated
traditional hill breeds. It is a small sheep, ewes weighir@at prices of ewe lambs or yearlings sold for breeding,
not much more than 40 kg. Ewe fleece weights awnd of male lambs to replenish the wether flocks on
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the poorer land resources, would be similar to or grealigig ewes, as well as a high degree of management skill
than those of the traditional hill breeds. and technical expertise.

A third fine wool project which is attracting Allthree projects can currently demonstrate sig-
interest in the UK is a “Sharlea” system of productiomficantly higher returns from wool than the traditional
operated by Border Fine Merinos, using purebregystems to which they offer alternatives. They are, how-
Saxon Merino wether sheep. In this system, pioneereder, relatively recent innovations and there is every
in Australia, wether sheep, covered with canvas coaisason to believe that, as they develop, wool quality
to protect the exceptionally high quality wool fromwi|| continue to improve further. The qualities of the
contamination by feed or faeces, are kept in a slatte@inol from the three projects, although quite different
floor building and fed rationed quantities of a speciallyrom each other, all lie within the area of the price :
formulated diet. quality relationship (Figure 1) where even a small im-

_ _provement in fineness attracts a substantial increase in
Fleece weights are about 3 kg and the qualityg|ye.

of the wool comparable to the best produced anywhere
in the world. The first bale of wool from this projectReferences
averaged less than b7 and sold for £40 (58 ECU)

per kg greasy fleece weight. The project is now in th&nonymous, 1995-ine Fibre News:1. Recommen-

process of fulfilling an order for 14.0 -140% wool  dations announced of the COPA/ICOGECA “Sheep”
for which it has been guaranteed a price of £80 (13jorking Group on European Wool.

ECU) per kg greasy wool. This specialised wether flock

is replenished from a small breeding flock which alsgallico L., 1994.Fine Fibre News4:1. The impor-

produces exceptionally fine wool, but because thesgnce of wool and spaciality fibres for European rural
sheep are maintained outdoors and are subject to #&elopment.

vagaries of weather, endo- and ectoparasites and vari-

ations in nutrition, as well as the demands of pregnang¥ker, J., 1996Fine Fibre News:10. Report on the

and |aCtati0n, their fleeces are more variable and WOI’H’@ed for Support measures for producers and proces-
some £35 - £40 (50 - 60 ECU) - which is still morgsors of European wool.

than ten times that of most other breeds!

Saul, Russel and Sibbald, 198yricultural Systems
The three fine wool production systems out39:273-287. Potential systems for increasing income
lined above are complementary to each other. Thgym wool in hill and upland sheep flocks in the UK.
project based on the Lomond ram offers opportunities
to the lowground sheep enterprises producing finisheshy|. Russel and Sibbald, 19%3nall Ruminant Re-
lambs for slaughter, and also to the upland and hill e8earch11:1-9. Potential of different sheep breeds to

terprises producing crossbred ewe stock. The Bowmogprove wool production on UK hills and uplands
caters for the farmers on the poorer land resources Sdpreep farms.

porting either extensively managed wether flocks or,
where conditions are not too severe, breeding flocks
producing female replacements and wethers for the
more severe areas. The Sharlea enterprise is a very
specialised system requiring continuous housing for the
wether flock and relatively dry conditions for the breed-
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