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Seasonal changes in fibre and follicle characteristics related to wool bulk in Perendale ewes

J.L. DICK AND R.M.W. SUMNER

AgResearch, Whatawhata Research Centre, Private Bag 3089, Hamilton, New Zealand.

ABSTRACT

Wool bulk is one of six key characteristics that describe processing performance and the final potential of wool products and i
largely influenced by fibre crimp and fibre diameter. Measurements of seasonal variation in wool growth, and fibre and follicle
characteristics associated with wool bulk were made over 19 months in Perendale ewes within lines selected for or agalkst wool
to assess their potential impact on processing performance.

Wool growth rate, mean fibre diameter, mean follicle depth and follicle activity displayed a minimum value in July and a
maximum in December-January. Mean fibre curvature and follicle curvature grade had an opposing seasonal trend with a maximum
in winter and a minimum in summer. The opposing seasonal cycles for fibre curvature and fibre diameter, compensated each other
across seasons with no change in the expression of wool bulk throughout the year.

Keywords: wool bulk; seasonality; fibre dimensions; follicle characteristics; Perendale.

INTRODUCTION maintained within a single larger flock established at
) ) o Whatawhata Research Centre since 1989 (Sueinal,

_ Wool _bulk is one of_5|x ke)_/ characteristics that de1995)’ were studied. Two sampling groups (A and B) were
scribe desirable processing attributes of wool and the p@sjanced for age and bulk selection line (Table 1). On 30
tential quality of the end product. As a measure of thgoyember 1994 the 1990 born ewes were live weighed,
filling capacity of wool, bulk is a reflection of how 5,4 had a snip skin biospy (Paetyal.,1992) and a 12mm
individual fibres interact with each other in the loose for”lrephine skin biospy (Scobie, 1993) taken from the left
in yarn a_nd in an end produc_t. Woo_l bulk is largely relateghigside. A midside patch of about 10cm x 10cm was
to fibre diameter and fibre crimp (Dick and Sumner, 199%jinned with small animal clippers from the right midside.
Edmunds and Sumner, 1996), which in turn is dependeggivalent samples were taken from the 1993 born ewes on
on other fibre and follicle characteristics particularly staplgecember 1994. All sheep were again liveweighed, skin
crimp and follicle curvature (Sumnetal.,1993; Dick and sampled and patch clipped on 19 July 1995 and 5 Decem-
Sumner, 1995, 1996). _ ber 1995. An additional patch clip was taken on 31 July

Sheep bred for high bulk wool tend to have a lighte{ggs to reestablish the patch area after shearing.
fleece weight than sheep selecteq agai.nst bulk (Suetner At other times throughout the year both skin biospys
al.,, 1995). Wool growth rate and fibre diameter, two comzng wool patch samples were taken intermittently from
ponents of fleece weight, both display a photoperiodigoups A and B (Figure 1) to provide samples at four to six
seasonal rhythm in non Merino New Zealand sheep withgsekly intervals fitted in around grazing and husbandry
summer maximum in December-January and a wintgpnstraints. Patch clipping was continued on the 2-year-old
minimum around July (Bighat al.,1978). The effect of gheep for a further six months until shearing on 10 July
this seasonal variation in wool growth rate and fibre diamggg Midside samples of full length wool were taken from
eter on fibre crimp, and in turn its possible effect on wogj| sheep at shearing and individual fleece weights re-

bulk, is unknown. corded. The number of lambs born to and reared by each

_ This study investigated seasonal changes in fibre aggle was recorded as a possible factor which may impact on
follicle characteristics related to wool bulk, fibre diametery;qq growth.

and wool growth, in two age groups of Perendale ewes over

19 months. To check whether the seasonal variation in

these characteristics differed between high and low buffGURE 1: Midside wool patch clip and skin biospy sampling schedule
wool of similar mean fibre diameter, sheep from line®" Groups Aand B. S = shearing time.

selected for or against wool bulk were used. Sampling
(bn 90 & *93) (bn ’90) (bn ’93)
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Wool measurements sheep (36.0 + 0.6um), (P<0.01). Follicle density was
Core bulk (Standards Association of New Zealand,lower in the older age group compared with the younger

1994), fibre diameter, fibre diameter standard deviationewes (13.6 0.7 follicles/mitws 16.9 + 0.6 follicles/mfy

and radius of fibre curvature (Edmunds, 1995) were meas?<0.001). There was no difference between the two age

ured from midside fleece samples. Staple length was meagioups for any other characteristic listed in Table 1. Sheep

ured and total number of crimps along the staple countedelected for wool bulk had lighter fleeces, shorter staple

for each fleece sample. Clipped midside patch samplekength and greater fibre curvature, as measured by radius

were washed, clean wool growth estimated (Suranair, of curvature, than fleeces from sheep in the low bulk line

1994) and fibre diameter, fibre diameter standard(Table 1).

deviation and radius of fibre curvature measured

(Edmunds, 1995).
TABLE 1: Means, adjusted for age and lambs reared, of live weight and

Skin measurements fleece characteristics at July 1995 shearing and follicle population data at
Skin biopsys were fixed in buffered 10% formalin, December 1994, for each bulk selection line.

Longitudinal sections (1mm) were cut from the snip biospy: —

samples, stained with 0.25% nile blue sulphate then gradeda"acteristic

High Line Low Line SEDSignificance

for follicle curvature (Dick and Sumner, 1995). Curved Number of born 1990 sheep 6 10

length of a follicle and vertical depth from the skin surfaceNumber of born 1993 sheep 10 10 - -

to the dermal papilla were measured by image anaysis fdtleece free live weight (kg) ~ 49.1 50.2 1.9 NS
all whole follicles in one field (between 12-24 follicles). Greasy fleece weight (kg) 2.90 347 015 xex
Each trephine biopsy sample was processed through afaple length (mm) 97.0 1317 46

ethanol gradient, embedded in wax and cut into transversEetal number of
sections (7um). These were stained by the SACPIC method2P'e crmps 16.2 154 18 NS

and 300 follicles graded for follicle activity (Nixon, 1993). Cor? bulk (,crﬁ/g) 31.83 25.94 0.1
Follicle density and ratio of secondary to primary follicles Radius of fibre curvature
( Yy y to primary  (mean) (um) 10465 14518 784
(S/P ratio) were calculated from trephine sections taken it giameter (mean) (um)  37.30 3712 079 NS
December 1994 (Dick and Sumner, 1996). Fibre diameter (SD) (um) ~ 8.46 774 043 NS
Lo . Follicle density
Statistical analysis (follicles/mm?) 1536 1565 083 NS
Sheep, wool and follicle characteristics measuredrollicle S/P ratio 5.06 516  0.17 NS

once during the trial were analysed by analysis of vari- g, qard error of the difference

ance. Variables repeatedly measured through time were

analysed for selection line, age and sampling group effects

by Bayesian smoothing (Upsdell, 1994). A linear combi- At the five common sampling time points, Groups A

nation of radius of curvature, fibre diameter and fibre 5nq g were not different for any of the measured charac-

diameter standard deviation values from midside fleeCgeyistics and were therefore analysed together across time.

samples were used to develop a prediction equation fofnjess stated otherwise, there was no difference between

measured core bulk. This equation was then used withge groups in the characteristics measured across seasons.

patch measurements to predict bulk at different times ofrpqughout the year ewes from the high bulk line grew

the year. significantly less wool per day than low bulk sheep

(P<0.05), (Figure 2a). Both bulk lines followed similar

RESULTS seasonal changes in wool growth, with a winter minimum

n June-July and a maximum in December-January. Fibre

IIn 1:95 twenty elghhtdeW(_as gavctje birth to a_nd(;?jafefij'ameter displayed a distinct seasonal cycle synchronous
one lamb, Seven ewes ha twins and one remaine Y- With wool growth (Figure 2b). However, except for mid
the characteristics measured only staple length was sigy,

o - vinter there was no fibre diameter difference between
nificantly affected by the pregnancy and lactational statug, . jines. Fibre diameter standard deviation did not differ
of the ewe. As the number of lambs reared increased stap

tween bulk groups and showed no seasonal variation.
length decreased from 142 + 14mm (no lambs) t0 103 £, | ik line had straighter fibres than the high

6mm (twins). There was a significant age difference in IiVebulk line, with annual mean radius of curvature values of

weight with the five year old ewes being heavier than the1579 + 302um vs 1120 + 204um (P<0.001). Both bulk

two year olds (54.6 + 1.6kg vs 45.7 + 1.4kg, P<0.001). Th ines showed a decrease in radius of curvature (fibres more

5 year old sheep had heavier fleeces than the 2 year Old(?urved) over the winter (P<0.01) (Figure 2c). Follicle

with mean fibre diameters, adjusted for lactation status, : o .
epth displayed a similar seasonal pattern to fibre curva-
and bulk flock, 0f 3.45+0.13kg vs 3.02 £ 0.11kg, P<0.05,y,, 0 "The high bulk line had shallower follicles than the

and a longer staple length of 124.2 + 3.9mm vs 111.4 *ow line (P<0.01), and both A
: . . .01), groups had a significantly
3.3mm, P<0.05. The bulk line and lactation adjusted meag, . t5jicle depth in the winter compared to summer

gbés diamr:ater r?f the Olo:fbr sr:j(_aep was ?orz?rsgr (35.8 |+P<0.01), (Figure 3a). Conversely, follicle curvature was
-67um) than the mean fibre diameter of the 2 year oldy o101 in the high bulk sheep (P<0.001) and both bulk
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FIGURE 2: Mean values for fibre characteristics; a) wool growth, b) FIGURE 3: Mean values for follicle characteristics; a) follicle depth,

fibre diameter, c) radius of curvature, over time. Open symbols are the lovb) follicle curvature, over time. Open symbols are the low bulk selection line
bulk selection line and solid symbols are high wool bulk selection line.and solid symbols are high wool bulk selection line. Plotted lines are
Plotted lines are significantly different at the 5% level where confidencesignificantly different at the 5% level where confidence bands do not
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groups had an increase in follicle curvature between
Feburary and winter (P<0.01) (Figure 3b). Although high
bulk sheep had shorter follicles than the low bulk sheep
(1.94 £0.31mmvs 2.15 + 0.33mm, P<0.001) there was no /S TN L B IO B g
seasonal shift in total follicle length in either selection line. Oct | Feb #5”95 Oct | Feb #%6
Therefore, in winter follicles lay at a shallower depth,
became more curved and the fibres produced were more
curved.

Primary follicle activity did not vary between bulk
groups and was constant throughout the year (99.3 +
1.8%), except in July when significantly less follicles Using fleece measurements of core bulk the equation
(96.1 + 4.0%) were actively growing fibre (P<0.05). From developed to predict bulk was: bulk =-0.12 + 0.001 (+SE)
September to June secondary follicle activity did not varyradius of fibre curvature + 0.28 + 0.14 fibre diameter
between bulk groups. The mean secondary follicle activity 0-13 = 0.24 fibre diameter standard deviation + 34.3
in high bulk sheep was significantly lower than the low * 4.6. This equation explained 76.2% of the variation in
bulk sheep in July (92.1 + 6.5% vs 96.0 + 5.5%, P<0.05)Wool bulk. Application of this equation to fibre measure-
and overall the proportion of active secondary follicles Ments at different times of the year indicated no significant
was less in July than at other times of the year (94.4 + 6.39%hange in bulk within either selection line across seasons
vs 99.6 + 0.9%, P<0.001). (Figure 4).
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DISCUSSION calculation of a predicted core bulk using the objectively
) _ ) measured characteristics. Use of a prediction equation
~The differences in fleece weight, staple length andcycylated from measured wool bulk showed that, as in the
radius of curvature as a result of wool bulk selectioncase of age effects, changes in fibre curvature and fibre
(Table 1) concur with previous findings (Dick and Sumner, giameter compensated each other such that predicted core
1996). Increased staple crimp frequency was previously, ik was unaffected by seasonality (Figure 4). This sug-

reported in high bulk sheep (Sumeeal.,1993; Dickand  gests sheep may be shorn at any time of the year without
Sumner, 1995, 1996), yet there is no association with bu”ﬁifferentially affecting wool bulk.

line in total number of staple crimps (Table 1). This
!nd|cates that sheep from thgse selection Ilngs_are produc- ACKNOWLEDGEMENTS
ing the same number of crimp waves and it is only the

difference in staple length that causes staple crimp fre-  The authors are grateful to A.W. Richards, R.G. Iti

quency to be greater in high bulk sheep. and R.M.A. Goodwin for the management of sheep and
Wool growth and fibre diameter displayed synchro- assistance in sample collection, staff of the Whatawhata

nous seasonal changes with a minimum in winter ang:jpre Testing Centre and AgResearch Fibre Measurement

maximum in summer. While seasonal Changes in WOOkor wool Samp|e measurement and M.P. Upsde” for

growth rate vary with sheep breed, the three fold changetatistical analysis. This work was made possible with

from summer to winter (Fig. 2a) is similar to that previ- financial support from the Foundation for Research,

ously reported in Perendale wethers (Bigteaal.,1978).  Science and Technology.

Mean fibre diameter values of 39um during periods of
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