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Effect of selecting Perendale hoggets for loose wool bulk on fleece characteristics and 
wool end-product performance 

R.M.W. SUMNER, D.C. MADDEVER’ AND J.N. CLARKE2 

MAP Technology, Whatawhata Research Centre, Private Bag, Hamilton, New Zealand. 

ABSTRACT 

Two lines of Perendale sheep selected forand against loose wool bulk as yearlings at hogget shearing were established at Whatawhata Research 
Centre in 1987. Bach line consists of approximately 100 mixed age breeding ewes. 

At ewe hogget shearing in 1989 loose wool bulk of the selection lines differed by 5.2fo.8 can3/g. The lines were of a similarlive weight 

with a similar greasy and clean fleece weight. Wool from the lines was of a similar mean fibre diameter, brightness and yellowness. Tbe high 
bulk hue wool was 4.5k1.240 lower yielding and 236 mm shorter than the wool from the low bulk line. 

Fleeces from the selection lines, were regrouped to provide 3 distinct lots with respect to loose wool bulk to evaluate end-product 

performance. Core bulk of tire lots was 3 1.2.28.0 and 23.4 cm’/g for the high, medium and low bulk lots respectively. Each lot was processed 

into loose wool batting, carpet (woollen), knitting yam (semi-worsted) and cloth (worsted). Significant diierences in yarn properties and 
product performance attributable to the achieved differences in bulk were obtained. 

The results provide an indication of the wide range of wool products that can be made and the long term performance benefits that 
can be achieved through selection for loose wool bulk. 

Keywords Perendale, selection, loose wool bulk, fleece characteristics, wool product performance. 

INTRODUCTION selection responses. 

Bulkhasbeenidentifiedasacharacteristicofimportance 
to both carpet and hand-knitting yarns through imparting 
a fullness to the yarn with improved insulation (Elliott 
et al., 1986). Yarn bulk is strongly correlated with the 
bulkofloosewoolbeforeprocessing@lliottetal., 1986). 
Loose wool bulk can be measured for either individual 
sheep or lots of unprocessed wool (Bedford et al., 1977). 

Early trial work evaluating the processing 
implications of bulk used wools obtained from wool 
stores with no knowledge of the on-farm management 
system under which the wool was grown. Wool obtained 
from the Whatawhata bulk selection lines provide a 
uniqueresourcetoevaluatetheend-productperformance 
ofwoolsgrownundertbesameconditions whichdiffered 
only in loose wool bulk. 

Trials have shown loose wool bulk to be strongly 
inherited(SumneretaZ., 1989)withthePerendalehaving 
the bulkiest wool of the common crossbred wool breeds 
in New Zealand (Carnaby andElliott, 1980). To test the 
hypothesis that either a single gene, or relatively few 
genes, may be involved in the genetic control of bulk, 
lines of Perendale sheep have been selected for and 
against loose wool bulk at WhatawhataResearch Centre 
since 1987. Subsequently these will be interbred and 
the variation in their progeny evaluated. With the 
establishment of these lines it will also be possible to 
evaluate realised heritability estimates and correlated 

This paper reports the fleece characteristics of 
ewe hogget wool following 2 years selection for and 
against bulk as well as end-product performance of the 
resulting wool when processed into a wide range of 
woolproductswherebulkisknowntobeofsignificance. 

EXPERTMENTAL 

Flock Establishment 

A flock of approximately 200 Perendale breeding ewes 
has been maintained at Whatawhata Research Centre 
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since 1970. During this time the flock has been used for 
an evaluation of on-farm management procedures such 
as time and frequency of shearing (e.g. Sumner and 
Scott, 1990). 

From 1970 to 1984 and in 1986,4 rams were 
leased annually from different breeders and joined with 
the whole ewe flock. In 1985, the ewe flock was used 
for an assortative mating programme to evaluate the 
inheritance of loose wool bulk (Sumner er al., 1989). 
Subsequently in 1987, high and low loose wool bulk 
lines of ewes were established by selecting the existing 
flock on the basis of the loose wool bulk of a mid-side 
hogget fleece sample. Four pairs of half-sib high and 
low bulkrams were selected for usein 1987 from within 
3 industry flocks on the basis of the bulk of a mid-side 
hogget fleece sample. The rams were the progeny of an 
assortativematingprogrammewithintheindustryflocks 
(Sumner et al., 1989). Thereafter the flock was closed. 

Flock Management 

Both lines have been grazed together and treated 
similarly at all times except over mating when the ewes 
were synchronised by useof a progesterone impregnated 
controlled internal drug release device CIDR (Carter 
Holt Harvey, Hamilton, New Zealand) and single-sire 
joined for 2 cycles to 1 of 5 rams selected on a within 
family basis. The ewes in each family have been re- 
randomised annually to minimise inbreeding. Lambs 
were individually identified at birth and ewes culled at 
5 years-of-age. 

Lambs were weighed and shorn in December 
and again as hoggets in the spring. The ram hoggets 
were shorn in late August and the ewe hoggets shorn in 
mid-October. Individual greasy fleece weight was 
recorded at hogget shearing and a mid-side fleece 
sample taken for measurement of washing yield, staple 
length, mean fibre diameter (Lynch and Michie, 1976), 
loose wool bulk (Bigham et al., 1984) and brightness 
and yellowness (Hammersley and Thompson, 1974). 
Replacement ewes and rams used for breeding have 
been selected solely on loose wool bulk of the mid-side 
hogget fleece sample. 

Processing Evaluation 

In 1989,57 ewe hogget fleeces representing all the ewe 

hogget fleeces available that year were individually 
bagged at shearing. These were later regrouped to 
provide 3 approximately equal distinct lots of high, 
medium and low bulk wool based on the mid-side 
sample measurement (Table 2). The high and low bulk 
lots were compared entirely of fleeces from the high and 
low bulk selection lines respectively while the medium 
bulk lot contained fleeces from both the high and low 
bulk selection lines. 

The 3 lots were blended, scoured and sub- 
sampled for the measurement of core bulk (NZS DZ 
8716), fibre length after carding (NZS DZ 8719), mean 
fibre diameter (IWTO-28-61(B)) and brightness and 
yellowness(NZS 8707:1984). Eachlotwasthendivided 
into 4 sub-lots for processing into loose wool batting, 
carpet(woollenyam),knittingyam(semi-worstedyam), 
and cloth (worsted yarn). Due to the relatively small 
quantities of wool in each sub-lot processing 
performance was not able to be assessed. Aspects of the 
performance of the end-products produced were 
evaluated using a range of testing techniques. This 
paper reports preliminary data of some of the key 
measurements. 

TABLE 1 Mean values for live weight aud fleece characteristics 

of each selection line at ewe hogget shearing in 1989. 

Characteristic Selection line 
High bulk Low bulk SED 

Number of hoggets 28 29 
Live weight (kg) 40.7 40.6 1.2 
Greasy fleece weight (kg) 3.0 3.1 0.2 
Yield (%) 67.7 72.2 1.2 
Clean fleece weight (kg) 2.0 2.2 0.2 
Staple length (mm) 108 131 5 
Fibre diameter @m) 32.2 31.0 0.6 

L.oose wool bulk (an3/g) 29.1 23.9 0.8 
Brightness (CIE Y) 51.0 49.6 0.8 
Yellowness (CIE Y-Z) 6.5 6.7 0.3 

RESULTS AND DISCUSSION 

Fleece Characteristics 

Fig. 1 shows the mean loose wool bulk at ewe hogget 
shearing in 1985,1986 and 1987 before the lines were 
established and in 1988 and 1989 after the lines were 



Proceedings of the New Zealand Society of Animal Production 1991, Vol 51 349 

established. The graph shows the magnitude of the 
difference in loose wool bulk achieved through selection 
for and against bulk in a single flock. 

Hogget shearing 

FIG 1 Mean and standard deviation for loose wool bulk of the 

Perendale flock at ewe hogget shearing. Selection lines for and 
against loose wool bulk were established prior to joining in 1987. 

Mean values for live weight and fleece 
characteristic dam at ewe hogget shearing in 1989 are 
given in Table 1. The apparent trends are in line with 
expectations (Bigham ef al., 1983). The high bulk line 
wool had a lower yield and a shorter staple length as a 
combined effect of both staple structure and increased 
crimp (Stobartand Sumner, 1991). Live weight, greasy 
and clean fleece weight, fibre diameter, brightness and 
yellowness have to date not been significantly affected 
by selection for loose wool bulk. 

TABLE 2 Objective description of the wool processing lots. 

Description 
Wool Lot 

= 95% 
High Medium Low confidence 
bulk bulk bulk interval 

Allocation criterion (cm3/g) >30 25-30 ~25 - 

Number of fleeces 15 26 16 - 
Approximate clean weight (kg) 18 34 21 - 

Core bulk (cm3/g) 31 28 23 2 

Bat-be fibre length (nun) 82 87 91 5 
Below 40 mm (So) 14 16 15 5 
Below 140 mm (%) 96 88 84 5 

Fibre diameter (pm) 33.0 31.0 32.2 0.7 
Brightness (CIE Y) 56 56 58 2 
Yellowness (CLE Y-Z) 7.0 5.0 6.5 0.8 

Contrary to price trends in the early 1980’s 
(Bighametal., 1983),themeanrelativeeconomicvalue 
for clean fleece weight, staple length and loose wool 
bulk during the last 5 years (Maddever, 1991), suggest 
equivalent net retums/hogget/yr would presently be 
achieved for both lines of wool. 

End-product Performance 

The objective description of the wool processing lots 
selected for bulk is given in Table 2. The lots showed 
a clear distinction in bulk. Within the sensitivity of the 
tests the lots were similar in fibre diameter and colour. 
There was however a trend for the high bulk lot to have 
less long fibres and hence a lower mean fibre length 
after carding. This is likely to be partly accounted for 
by the apparent shorter length of more highly crimped 
fibres. 

The first performance characteristic tested was 
feltability (IWTO-20-69), a measure of the extent of 
fibre entanglement with agitation in water (Table 4). 
The highly crimped high bulk wool showed a reduced 
propensity to felting with the straighter fibres of the low 
bulk wool being the most prone to felt (Elliott and 
Lohrey, 1983). 

One sub-lot of each bulk type lot was carded into 
a batt and made into mini quilts. Bach quilt was 
subjected to various loadings after dry cleaning (Table 
4). The thickness of battings under both a low and high 
load generally increased with wool bulk, indicating 
improved body cushioning in under-body products, 
such as futons, mattresses and pillows and a greater 
warmth or insulative value in duvets (Watt, 1988). 

Table3givestheyambulk(Rossetal., 1977)for 
the yarns spun on the woollen,semi-worsted and worsted 
system from each of the bulk type lots. There was a 
clear trend for the yarns spun from high bulk wool to be 
more bulky. It is not however valid to compare between 
spinning systems as the yarns were spun to different 
counts to meet the requirements of the end-products 
produced from each yarn type. 

Samples of tufted carpet produced from the 
woollen yarn were subjected to appearance and 
wearability tests (Table 4). Thickness loss during the 
Tetrapod simulated wear test (IWS TM 237) decreased 
with increasing wool bulk. Carpet wear performance as 
indicated by the WIRA abrasion test (IWS TM 122) 

_ 
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TABLE 4 End-product petfcnnance measurements. 

ProdUd Processing 
route 

Measurement High 
bulk 

Wool Lot 
Medium 

bulk 
LOW 

bulk 

95% 
culfi&tlce. 

interval 

ILoose wool 

Batt 

Carpet 

Knitted panel 

cloth 

scouted Fe.lt density (g/cm3) 0.06 0.11 0.15 0.02 

carded Thickness (mm) 

Ig/cn? load 69 70 51 8 

5g/anz load 45 39 35 5 

Woollen Thickness loss (%) 18 19 22 4 
WIRA abrasion (tubs) 12329 12176 11410 1000 

semi-worsted Shrinkage (%) 31 44 55 12 

worsted Koshi (fiiess) 7.2 6.7 6.6 0.1 
Numeri (sleekness) 4.1 4.8 4.9 0.3 
Fukursmi (fullness) 4.7 5.2 5.1 0.2 

increased slightly with increasing wool bulk. 

TABLE 3 Yam bulk (an3/g). 

Spinning 
system 

Woollot 
95% 

Count High Medium Low confidence 
bulk bulk bulk interval 

Woollen R6OOt2 14.3 12.6 11.3 0.5 
Semi-worsted R44Ol4 15.9 14.2 12.4 1.5 
Worsted R83/.2 8.6 8.0 7.5 0.5 

The semi-worsted yarn was hand-knitted into 
panels and subjected to a severe washing treatment. 
Panels produced from high bulk wool showed less 
shrinkage than the panels produced from the medium 
and low bulk wools (Table4). These results arein good 
agreement with the feltability tests referred to earlier 
(Table 4). The basis of this effect is most likely to be 
shrinkage associated with felting of the yarn structure 

Japanese researchers have been instrumental in 
developing sophisticated objective evaluation 
procedures for textiles which allow comparisons of 
subtledifferencesbasedonsetsofsubjectiveassessments 

(Kawabata, 1980). The winter weight apparel worsted 
spun cloths processed in this trial were evaluated by 
such procedures. The measurement differences (Table 
4). were slight and probably indistinguishable to the 
average consumer. The finer yarn, higher twist and 
tighter fabric construction of worsted fabric tend to 
suppress the effects of differences in wool bulk, so that 
by comparison with the other products evaluated, the 
worsted fabrics cannot be expected to show bulk- 
related differences in product performance as clearly. 
Nevertheless, the trends expected as bulk increases of 
greater firmness, less sleekness and greater fullness 
were found for firmness and sleekness. The trend for 
fullness was contradicted by an anomalously low fullness 
value for the high bulk sample. 

Thesedata highlight the significant difference in 
wool product performanceachievable through selection 
and sorting for loose wool bulk within a single flock of 
Perendale sheep. While it is not normal mill practice to 
process straight lines of wool, as carried out in this trial, 
the results indicate the magnitude of trends achievable 
through adjustments to blend components. These 
advantages am already well appreciated by processors, 
in subjective rather than objective terms. Thus with 
increased awareness of wool core bulk measurements 
now being available, it is anticipated that the price 
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differentials for wool bulk (Maddever, 1991) will 
stabilise at or above the levels applicable during the last 
2 seasons. This will have the effect of encouraging 
more woolgrowers to consider bulk as an important 
fleece characteristic, which, when combined with 
suitable wool handling procedures in the shearing shed, 
will be an economically worthwhile selection criteria. 
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