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To shear or not to shear lambs?

D.R. SCOBIE, A.R. BRAY AND S.M. COOPER1

AgResearch, PO Box 60, Lincoln, 8152, New Zealand.

ABSTRACT

Poll Dorset x Romney cross lambs (n = 80) were allocated according to sex (ewe, ram) and liveweight to either shorn or unshorn
treatments. Pelts were recovered at slaughter, processed to dyed crust leather and scored for visual traits. At the pickled pelt stage, shorn
lambs exhibited lower grain strain scores in the main panel (2.4 vs 4.3, P = 0.01). Rib score (2.3 vs 1.9, P = 0.014) was greater for shorn
lambs. The fat score of ewe skins was higher (2.6 vs 1.9, P < 0.001) and they produced thicker leathers (0.85 vs 0.79 mm, P = 0.025)
with more delamination (2.6 vs 2.2, P = 0.004). While shearing risks scarring the pelt, there are trade-offs with other faults in the pelts
of shorn or unshorn lambs. The decision on whether to shear lambs or not should be based on the relative costs of the faults.
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INTRODUCTION

Shearing scars are the most prevalent farm-related
fault on lamb pelts, affecting 12% of pickled lamb pelts in
the 1996/97 season (Cooper, 1998). The prevalence and
severity of shearing scars are influenced by the breed, the
condition of the lambs at shearing, the skill of the shearer,
the pre-shearing preparation of the sheep by the producer
and the number of times the lambs are shorn prior to
slaughter.

Reasons for shearing lambs include reducing the risk
of flystrike and grass seeds lodging in the fleece and skin
(Holst et al., 1996), and a belief on the part of the producers
that shorn lambs grow faster. Some producers believe that
slaughter plant personnel underestimate the amount of
wool on unshorn lambs. With increased costs of shearing
and decreased returns from wool, the latter reason is less
relevant. Less shearing of lambs prior to slaughter would
reduce the incidence and severity of shearing scars.

The experiment was designed to determine the effect
of shearing on pelt quality parameters other than shearing
scars. Essentially the question was, “If an incentive was to
be introduced for presenting unshorn lambs to the meat
processor, would the overall quality of the pelts be im-
proved?”

MATERIALS AND METHODS

Poll Dorset sired lambs from Romney dams (n = 80)
were purchased at weaning and run together. Half of the
lambs were ewes and half were rams and all were grazed
together. When the lambs reached an average liveweight of
28 kg, half were shorn; the “shorn” and “unshorn” groups
being balanced for sex and liveweight.

Four weeks later when the average liveweight was 33
kilograms, a midside sample of wool was harvested from
all animals, and measured for mean and variation of fibre

diameter, fibre curvature and fibre opacity using an OFDA.
The next day, all of the lambs were slaughtered in

random order at a commercial meat processor, and the pelts
were recovered and tagged for identification. One sample
was collected from each pelt for the determination of
follicle density, a second to estimate follicle curvature and
un-eveness using the method of Maddocks and Jackson
(1988), and a third to score fat cells. The skins were stack-
salted and transported to the New Zealand Leather and
Shoe Research Association (LASRA) for processing and
assessment.

All of the pelts were fellmongered, processed to pick-
led pelts (an intermediate product) and then tanned to dyed
crust leather. Area of the green skin, the pickled pelt and the
crust leather were measured on an electronic area-measur-
ing table. The thickness of the green skins was measured
using a Specht thickness gauge, each skin being measured
three times. The thickness of the crust leather was meas-
ured using a Baty leather thickness gauge, each leather
being measured eight times.

Grain strain was scored from 0 (no strain) to 5 (severe
strain) on each of 17 different areas of the pickled pelt, and
a total score for the skin calculated. A score for the “main
panel” (the area from which garment patterns are likely to
be cut) was also calculated. The presence or absence of
cockle was also assessed on the pickled pelt.

The crust leathers were assessed for the characteristics
neckiness, growth, pinhole, and rib on a scale of 0 (none)
to 5 (severe), and the presence or absence of the defect
whitespot noted. Looseness and delamination were as-
sessed at eight sites. Samples of each crust leather were
taken and grain strength (BS 3144:08), tear strength (BS
3144:06) and tensile strength (BS 3144:05) measured.

Analysis of variance was used to compare all traits
with discrete or continuous variation. Correlation among
the traits was also investigated. Cockle and whitespot were
binomial variates and a chi square analysis was used.
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RESULTS

Results are given in Table 1. The mean fibre diameter
of the shorter shorn samples was slightly greater than that
of the full fleece, with greater fibre diameter variability.
Fibre curvature and opacity were significantly greater in
the unshorn fleece sample. Density, curvature and
uneveness of the follicles were not different between the
shorn and unshorn groups.

The physical dimensions of the skins underwent some
interesting comparative changes (Table 1). While the raw
skin at the official sampling position had a similar thick-
ness for unshorn and shorn lambs, when tanned to crust
leather those from unshorn lambs became significantly
thinner than those from shorn lambs. The area of the skin
also changed during processing, but in this case the signifi-
cant difference present in the green skin, and pickled pelt
had disappeared in the crust leather. The thickness of the
crust leather was correlated with the area of the pickled
pelt (r = 0.725).

Some visually-assessed pelt traits varied between
shorn and unshorn groups. Neckiness and pinhole were
not different between the shorn and unshorn groups, nor
was the total amount of grain strain across the leather.
However, grain strain in the main panel was significantly
lower in the shorn group. Grain strain across the entire
leather was correlated with the amount of grain strain in
the main panel (r = 0.784). Looseness and double hiding
were also lower in the shorn group, but cockle, rib, growth
and whitespot were higher.

The only significant differences in leather strength
tests between the two groups were extension parallel to the
spine and load to grain crack, both of which were greater
for the shorn group. The load to crack the grain and the
extensibility of the grain were correlated with each other
(r = 0.595) and with the thickness of the crust leather at the
official sampling position (r = 0.774 and 0.549 respec-
tively).

Sex of the lamb affected the fibre diameter measured
on the midside patch sample, rams being surprisingly finer
than ewes (28.6 µm vs 30.8 µm respectively, P < 0.001).
The follicle density of the ewe lambs (19.7 follicles/mm2)
was significantly lower (P = 0.040) than that of the ram
lambs (21.7 follicles/mm2). The mean fat score of the skin
of ewe lambs was 35% higher than that of the ram lambs
(2.60 vs 1.92 respectively, P < 0.001) and the mean score
for double hiding was also greater in ewes (2.61 vs 2.17
respectively, P < 0.001). When tanned, the crust leathers
from the ewes were 0.85 mm thick at the official sampling
position, significantly thicker than those from the rams at
0.79 mm (P = 0.025). The grain layer of the crust leather
from ewes was stronger and more extensible than that of
the rams (268 vs 232 N, P = 0.004 and 8.70 vs 8.51 %, P
= 0.038, respectively). For the full thickness of the leather,
there were no significant differences between the sexes for
tear strength, tensile strength or extension, when tested
either parallel or perpendicular to the midline of the crust
leather.

There was a significant interaction between shearing
and sex for only two of the traits measured. The extent of
double hiding (P = 0.038) and the load to crack the grain
under tensile strength testing (P = 0.011). Shorn rams had
a much lower double hiding score (1.7) than shorn ewes
(2.5) and unshorn ewes (2.8) and rams (2.6). Pelts from
unshorn ram lambs required only 76 % of the load to crack
the grain (202 N) compared with the mean of the other
three groups (266 N).

TABLE 1:  Physical and visually assessed traits of the wool, green skin,
pickled pelt and crust leathers of shorn and unshorn lambs.

Shorn Unshorn s.e.d. F prob.

Fibre characteristics

Washing yield (%) 83.7 79.7 0.7 <.001

Fibre diameter (µm)
mean 30.5 28.9 0.5 0.002
standard deviation 8.0 7.3 0.2 0.003

Fibre curvature (degrees/mm) 56.8 66.7 2.4 <.001

Fibre opacity (%) 55.1 56.7 0.5 0.003

Follicle characteristics

Follicle curvature score 2.4 2.6 0.2 0.063

Follicle uneveness score 2.8 2.8 0.1 0.948

Follicle density (follicles/mm2) 21.6 19.8 1.0 0.075

Fat score 2.3 2.3 0.2 0.904

Physical dimensions

Thickness
green skin (mm) 1.93 1.92 0.07 0.831
crust leather (mm) 0.87 0.77 0.03 <.001

Area (m2)
green skin 0.64 0.72 0.01 <.001
pickled pelt 0.59 0.56 0.01 0.004
crust leather 0.62 0.63 0.01 0.830

Visually assessed traits (scores)

Grain strain
total 12.4 13.6 1.7 0.479
main panel 2.4 4.3 0.7 0.010

Neckiness 3.2 3.2 0.2 0.838

Pinhole 2.7 2.3 0.2 0.153

Rib 2.3 1.9 0.2 0.014

Growth 3.0 2.4 0.2 0.002

Looseness 4.1 5.1 0.2 <.001

Delamination 2.1 2.7 0.1 <.001

Visuallly assessed traits number affected out of 40)

Cockle 18 6 - 0.016*

Whitespot 26 12 - 0.002*

Strength parameters

Load to crack grain (N) 264.1 235.7 12.2 0.023

Extension at grain crack (mm) 8.5 8.7 0.1 0.173

Perpendicular to spine
Tensile strength (N/mm2) 19.3 19.4 0.8 0.924
Extension (%) 79.2 78.2 3.4 0.782
Tear strength (N/mm) 47.2 45.6 1.3 0.215

Parallel to spine
Tensile strength (N/mm2) 24.6 25.8 0.9 0.202
Extension (%) 47.0 43.7 1.3 0.013
Tear strength (N/mm) 57.0 56.8 1.6 0.900

* Probability values for cockle and whitespot are chi square probablities



226 Scobie et al – SHEARING AFFECTS LAMB PELTS

DISCUSSION

In the shorn group, the area of the green skins was
lower, but the crust leather area was similar to the unshorn
and is therefore of little consequence to the final product.
Thickness of the leather on the other hand was greatest for
the shorn animals, which could impact on the final prod-
uct. Wodzicka (1958) observed a thickening of the skin
following shearing but observed no change in fat or pro-
tein content. The amount of looseness and delamination
was reduced in the shorn group, which may reflect favour-
able changes in the composition of the skin following
shearing. No difference in fat score was observed in the
current experiment.

Most subjectively assessed traits deteriorated follow-
ing shearing. Ribbyness was higher in the shorn group
relative to the unshorn group by 0.4 of a score. This could
be a chance effect of allocation of lambs to the treatments.
However, there were two leathers in the shorn group with
rib scores of 4 which, given that five is the most severe
score, were extremely ribby for crossbred lambs. In Aus-
tralian studies, Poll Dorset sired lambs from Merino dams
were significantly more ribby than lambs sired by other
terminal sire breeds (Holst et al., 1997). New Zealand
evidence does not support the Australian work (Passman
et al., 1993). The presence of ribs tends to exaggerate
damage due to shearing scars (Holst et al., 1997). The
reduction of ribbyness is certainly worth consideration for
New Zealand sheep breeds.

Cockle is caused by lice (Heath et al., 1995a, 1995b)
and may be detected up to six weeks after the lice have
been removed. Cockle was simply scored for presence or
absence, and the pelts exhibited very few cockle nodules
which may have been present prior to allocation to the
shearing treatments. Shearing normally reduces lice infes-
tation and was expected to reduce the incidence of cockle.

Whitespot is caused by dermatophilosis, an infection
of the skin with Dermatophilus congolensis (Cooper and
Passman, 1993). Whitespot was more prevalent in the
shorn group (26 shorn versus 12 unshorn). The
Dermatophilus infection could have been spread by shear-
ing equipment as whitespot is commonly found in patterns
created by the shearing comb (Cooper, 1993).

Grain strain in particular is a major processing fault,
which is exacerbated by mechanical pelt removal and
flaying techniques that apply excessive strain. Grain strain
in the main panel is more serious as it limits the usefulness
of the leather in the area from which patterns are cut. If the
evidence presented here can be substantiated, the slaugh-
ter of more unshorn lambs may increase the proportion of
pelts affected by grain strain and deliver no real gain in
overall pelt quality. The length, weight or resistance to
compression of the wool on these pelts could all affect the
physical forces on the pelts as they are removed, although
measurements of grain strain were not strongly correlated
with either fibre diameter (r = - 0.222) or fibre curvature
(r = 0.208). It should be noted that these were 7 to 8 month
old lambs, and the wool would be shorter on younger

lambs and such pelts may exhibit less grain strain. Being
Poll Dorset x Romney cross lambs, those used here would
carry less wool and possibly exhibit less grain strain than
Romney lambs of a similar age. Since there are advantages
to other traits from unshorn lamb pelts, perhaps the tech-
nologies developed and used for removing the pelt should
be examined, since they can be a major cause of grain
strain (Gratacos et al., 1989).

The sex differences were very interesting. Although
a difference in fibre diameter was expected, the ewes were
not expected to be coarser than the rams. Although not
significant, grain strain in the main panel was lower for
ewes than for rams (mean score 2.8 vs 3.9, P = 0.119).
Andersen et al., (1991a, 1991b) have shown ram lambs to
exhibit less grain crack than wethers and attributed this to
the thinner skin of the wethers. In the current experiment,
ewes exhibited thicker crust leather than rams, but not
thicker green skins, and a stronger and more extensible
grain layer. The ewes also exhibited a higher fat score, and
double hiding score which suggests that the physical and
chemical structure of the skin is very different between the
two sexes. This information should be extended to include
wethers and cryptorchids, since they constitute a major
proportion of the New Zealand lamb kill.

CONCLUSIONS

There are many consequences that must be consid-
ered when deciding whether or not to shear lambs, not the
least of which are carcass contamination (Biss and
Hathaway, 1996) and damage that have not been dealt with
here. The incidence and severity of some pelt faults were
increased, while there was a decrease in others. Shearing
scars are the most prevalent on-farm fault, and should
therefore carry the greatest weighting. Scars could be
minimised by careful shearing. Grain strain is also a
significant problem, and based on the present experiment
may be worse in unshorn lambs. Leathers from unshorn
lambs were not universally better for all faults and there
may be an opportunity to use shearing to manage indi-
vidual faults independently, as discounts for pelt faults
become more common. Any fault that affects the visual
appearance of the leather has very important consequences
for the products that lamb leathers are made into. The
shearing and management of lambs and the flaying proc-
ess should strive to preserve the appearance of the grain
layer.
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