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Abstract 

Radio frequency identification (RFID) and automated weighing platforms facilitate the practicality and 

ease with which individual live weight (LW) can be recorded. This raises the possibility for the difference 

in recorded LW of sheep between pre- and post-shearing to provide an estimate of fleece weight (eFW) 

which, in turn, could allow selection pressure to be applied for improved wool production.  The eFW of 

yearling ewes (n=98), yearling rams (n=274) and mixed-age ewes (n=305) were compared with their 

recorded fleece weight (FW). Positive linear correlations (P<0.001 for all stock classes) were observed 

between eFW and FW and also the eFW rank and FW rank.  Although some variability between stock 

classes existed, for all data combined, FW rank was able to account for 42% of the variation in eFW rank.  

Further, selecting individuals on eFW was able to retain an average of 64% of the selection differential 

obtained using recorded FW. Overall, these results suggest eFW calculated from the difference in LW 

between pre- and post-shearing, in combination with RFID and automated weighing platforms, may 

provide a useful and practical tool to assist with selection for improved wool production in a commercial 

setting. 
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Introduction 

Wool is an important revenue stream for many 

New Zealand sheep farmers.  Selection of animals for 
improved wool production has many advantages in 
that it is a trait which is highly heritable and also 

repeatable throughout an animal’s lifetime (Ryder & 
Stephenson 1968; Hawker & Littlejohn 1986; Hawker 
et al. 1988; Sumner et al. 2007).  To date, much of the 

genetic progress for improved wool production in 
commercial enterprises relies on the estimated 
breeding values for fleece weight from sires, with little 

consideration given to the capacity for wool 
production in replacement stock.  In part, this is due to 

the impracticality of weighing and recording fleeces of 
individual animals in a commercial setting.  Thus, 
developing techniques for evaluating the fleece weight 

of maternal stock that are practical for commercial 
farming systems may provide an opportunity to 
enhance the identification and selection of animals to 

improve wool production.   
Wool contributes to the measured live weight of 

an animal.  Therefore, it can be expected the difference 
in recorded live weight between pre- and post-shearing 
will reflect the fleece weight of any particular 

individual.  The ability to measure an individual’s live 
weight has been greatly enhanced in recent years with 
the advent of radio frequency identification (RFID) 

and automated weighing platforms.  Here we evaluate 
utilizing the difference in recorded animal live weight 

between pre- and post-shearing to estimate the fleece 
weight of individual sheep to aid selection decisions 
for improved wool production. 

 

Materials and methods 

General methodology 

Recorded fleece weight (FW) of individual 
Coopworth sheep were compared with their estimated 
fleece weight (eFW) calculated from the difference 

between their pre- and post-shearing live weights.  A 
total of 677 FW and eFW recordings were collected 
from animals of different classes with only one class of 

animal investigated at each time.  Yearling ewes 
(n=98) were shorn with eight months of wool growth 

in October 2012.  Yearling rams were shorn with five 
months of wool growth in July 2012 (n=142) and with 
six months of wool growth in August 2013 (n=132).  

Mixed-age (MA) ewes were shorn with six months of 
wool growth in May 2012 (n=305). 

Weighing protocol 

All animals were tagged with electronic tags and 
were fasted for a minimum of 20 h prior to shearing 

and the same weighing protocol was followed for each 
trial.  At each time, all animals within each class were 
grazed together on pasture prior to being yarded at 

approximately 1100 h on day 1, at which point they 
were denied access to both feed and water until after 
shearing which began at 0700 h on day 2.  Pre- and 

post-shearing live weights of individuals were 
recorded in batches, each cohort consisting of the 
animals shorn during the two hour period of shearing 

activity between meal breaks (run).  Immediately prior 
to being penned for their respective shearing run, the 

live weight of each individual was recorded to a 
sensitivity of 0.1 kg using an automated weighing 
platform (Prattley Industries Limited, Temuka).   All 

animals were re-weighed immediately at the 
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conclusion of their respective shearing run.  All 

yearling ewes were shorn within a period of one hour, 
yearling rams were shorn within a period of six hours 

in 2012 and four hours in 2013 and MA ewes were 
shorn within four hours.  The time of weighing for 
each pre- and post-shearing weight was recorded.  No 

effort was made to influence the order in which 
animals were weighed. Post-shearing live weight was 
subtracted from pre-shearing live weight to provide 

eFW.  Recorded FW, excluding oddments, for each 
individual was collected at the time of shearing and 

weighed to a sensitivity of 0.02 kg.  The relationship 
between FW and eFW and the selection differential 
achieved if animal selection was performed using 

either FW or eFW was compared.  

Statistical analysis 

For yearling rams, data for 2012 and 2013 was 

analyzed both separately and combined.  Correlations 
between FW and eFW for each class of animal and for 

all animals combined were calculated using the linear 
regression model in Minitab (Version 16, Minitab Inc 
2010). The interval between pre- and post-shearing 

live weight recordings was found to have no effect on 
the observed relationships and was subsequently 
removed from the analysis.  Animals were ranked from 

heaviest (1) to lightest (n) for both recorded FW and 
for eFW within respective stock classes and 
combinations.  Spearman’s rank correlations between 

FW rank and eFW rank were performed using GenStat 
(Thirteenth Edition, VSN International Ltd 2010). 

Selection differentials were calculated from the 
difference between the mean FW of the initial 
population and the mean FW of the selected 

population when the top 10%, 20%, 25%, 30%, 40%, 
50%, 60%, 70%, 75%, 80% and 90% of animals were 
selected using either FW or eFW and were regressed 

against each other as described above.     

Results 

For all classes and combinations, FW and eFW 

demonstrated a positive linear correlation (P<0.001). 
Overall, eFW was able to account for 36% of the 
variation (r

2
) in FW, although this varied between

stock classes, being 60% for yearling ewes, 22% for 
yearling rams in 2012, 21% for yearling rams in 2013, 
40% for yearling rams in 2012+2013 combined and 

35% for MA ewes.   The relationship between FW 
rank and eFW rank for all stock classes is given in 

Figure 1.  The correlation co-efficient (r
2
) between FW

rank and eFW rank was 42%, 64%, 27%, 31%, 49% 
and 39% for all data combined, yearling ewes, yearling 

rams in 2012, yearling rams in 2013, yearling rams in 
2012+2013 combined and MA ewes, respectively, 
(P<0.001 for all). 

Mean FW and the selection differential for FW 
when the top 10%, 20%, 25%, 30%, 40%, 50%, 60%, 
70%, 75%, 80% and 90% of individuals were selected 

based on either recorded FW or eFW for each stock 
class and combinations are shown in Table 1.   The 

selection differentials calculated for each increment of 

selection pressure between FW and eFW for each 
stock class and combination demonstrated a positive 

linear correlation (P<0.001 for all).  Correlation 
coefficients (r

2
) between the selection differentials

observed using either FW or eFW were 99% for all 

animals combined, 97% for yearling ewes, 95% for 
yearling rams in 2012, 98% for yearling rams in 2013, 
98% for yearling rams in 2012+2013 combined and 

99% for MA ewes.  The proportion of the selection 
differential using recorded FW that was able to be 

achieved using eFW was greatest when the top 75% of 
yearling ewes were selected, being 0.96, and least 
when the top 90% of yearling rams in 2012 were 

selected, being 0.36.  Overall, the mean proportion of 
potential selection differential able to be achieved 
using eFW was 0.64 for all data combined, 0.82 for 

yearling ewes 0.48 for yearling rams in 2012, 0.54 for 
yearling rams in 2013, 0.67 for yearling rams in 

2012+2013 combined and 0.62 for MA ewes.    

Discussion 

The difference in pre- and post-shearing live 
weight of an individual appears to provide a useful 

prediction of fleece weight.  All classes and 
combinations of stock demonstrated a positive 
correlation between both FW and eFW and also 

between FW rank and eFW rank.  To a large extent 
this was anticipated, as a majority of the difference 
between pre-shearing and post-shearing live weight 

may be expected to be the weight of wool removed. 
Additional changes in live weight in the time between 

weight recordings can also be expected through 
evaporative, urinary and faecal losses, despite the 
animals in the current study being fasted for a 

minimum of 20 h. Previous studies have reported mean 
reductions in live weight of yearlings fasted for 20 h of 
0.40 kg (range 0 kg to 1.00 kg), 0.68 kg (range 0.30 kg 

to 1.20 kg) and 0.96 kg (range 0.40 kg to 1.80 kg) 
during the following 2 h, 4 h and 6 h of fasting 

(Galwey 2012, unpublished dissertation, Lincoln 
University) and of yearlings fasted for 18 h of 1.04 kg 
(range 2.20 kg to +0.20 kg) during the following 6 h 

(Burnham et al. 2009).  With this in mind, it is 
surprising the time taken between weight recordings 
did not appear to influence the relationship between 

eFW and FW in the current study. On the one hand, 
eFW rank would not be expected to be influenced if 

the liveweight loss due to fasting was consistent across 
individuals.  On the other hand, the previously 
reported variation in liveweight loss between fasting 

individuals during time periods comparable to those 
used in the current study may provide an explanation 
for the variation observed in eFW and eFW rank in 

comparison with FW and FW rank, respectively. 
Further causes for variation in these relationships can 
also include percentage skirting of the fleece and 

oddments removed, which can contribute up to 24% of 
the total fleece weight (McDermott & Sumner 2009) 

and error associated with the estimate of live weight, 
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Figure 1 Rank (1 = heaviest) of recorded fleece weight (FW) in relation to rank of estimated fleece weight (eFW) 
calculated from the difference in recorded live weight between pre- and post-shearing for (a) yearling ewes, (b) 

yearling rams in 2012 (circles) and 2013 (squares), (c) mixed-age ewes, (d) all data combined.  Linear regression 
equations when the x intercept is set to 0 are y = 0.95x (r

2
 = 0.61) for yearling ewes, y = 0.88x (r

2
 = 0.10) for 2012 

yearling rams (line not shown), y = 0.89x (r
2
 = 0.15) for 2013 yearling rams (line not shown), y = 0.93x (r

2
 = 0.42) 

for 2102+2013 yearling rams combined, y = 0.91x (r
2
 = 0.28) for mixed-age ewes and y = 0.91x (r

2
 = 0.33) for all 

data combined. 
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although the latter can be expected to be minimized by 
fasting (Galwey et al. 2013).  As some of the 

measurement error may be fixed, it is possible it could 
have had a large influence on the variation between 
eFW and FW observed in the current study due to the 

relatively low mean FWs of between 1.92 kg and 2.74 
kg.  It seems worthy of further investigation to 
determine if the variation between eFW and FW is 

reduced in populations with a greater FW and in which 
the fixed errors would be expected to be 
proportionately less. Nevertheless, for the current 

study the fact that, for all data combined, FW was able 
to account for 35% of the variation in eFW and 42% of 

the variation in eFW rank, indicates that the difference 
between pre- and post-shearing live weight can 
provide an a useful estimate of wool production for an 

individual.   

The aim of this investigation was to develop a 
practical means through which the fleece weight of an 

individual can be recorded to aid selection decisions 
for improved wool production in a commercial 
environment.  Despite the scatter evident in Figure 1 

and the modest correlation coefficients between both 
FW and eFW and also FW rank and eFW rank, 
selecting individuals for wool production through eFW 

can maintain a major proportion of the advantage that 
would be achieved if selection was based on recorded 
FW.  Across all levels of selection pressure (Table 1), 

the selection differentials that would have been 
obtained using eFW and FW were all highly 

correlated.  Further, although some variability exists 
between both stock class and the selection pressure 
applied, on average for all data combined 64% of the 

potential selection differential for FW could be 



Proceedings of the New Zealand Society of Animal Production 2014. Vol 74: 68-72 71 

Table 1: Mean fleece weight (FW) of the initial population and the potential selection differential when the top 
10% to 90% of animals are selected based on either recorded FW or estimated fleece weight (eFW) calculated from 

the difference in recorded live weight between pre- and post-shearing for yearling ewes, yearling rams in 2012, 
yearling rams in 2013, yearling rams in 2012+2013 combined, mixed-age (MA) ewes and all data combined. 

Yearlings 

Stock class Ewe Ram 2012 Ram  2013 Ram 

2012+2013

MA ewes All combined 

n 98 142 132 274 305 677 

Mean fleece weight (kg±s.e.m) 2.74±0.047 1.92±0.027 2.49±0.033 2.19±0.027 2.33±0.024 2.33±0.018 

Selection differentials Top % 

selectedUsing recorded 10 0.82 0.58 0.70 0.86 0.78 0.89 

fleece wt (kg) 20 0.67 0.45 0.56 0.68 0.63 0.70 

25 0.60 0.40 0.51 0.61 0.56 0.63 

30 0.54 0.36 0.46 0.55 0.50 0.57 

40 0.44 0.30 0.38 0.45 0.41 0.47 

50 0.35 0.25 0.31 0.36 0.33 0.38 

60 0.27 0.21 0.24 0.29 0.26 0.30 

70 0.21 0.16 0.19 0.21 0.20 0.22 

75 0.18 0.13 0.16 0.18 0.16 0.19 

80 0.15 0.11 0.13 0.15 0.13 0.15 

90 0.08 0.06 0.07 0.08 0.07 0.08 

Using eFW (kg) 10 0.63 0.27 0.34 0.56 0.48 0.53 

20 0.46 0.25 0.28 0.48 0.34 0.40 

25 0.39 0.24 0.28 0.42 0.33 0.35 

30 0.38 0.22 0.22 0.41 0.28 0.34 

40 0.34 0.17 0.19 0.34 0.27 0.30 

50 0.29 0.12 0.17 0.27 0.22 0.25 

60 0.23 0.08 0.16 0.21 0.17 0.21 

70 0.20 0.07 0.11 0.15 0.12 0.15 

75 0.17 0.06 0.08 0.11 0.11 0.13 

80 0.14 0.05 0.08 0.08 0.08 0.10 

90 0.07 0.02 0.03 0.04 0.05 0.06 

achieved using eFW.  Given that greasy fleece weight 

and clean fleece weight have correlation coefficients in 
excess of 90% (Hawker et al. 1988; Sumner et al. 
2007), a large amount of the potential selection 

differential for clean fleece weight can be achieved 
through selection for greasy fleece weight (Ford 1961). 
Further, fleece weight is known to be highly heritable, 

because most estimates are in excess of 0.4 (Hawker et 
al. 1988; Sumner et al. 2007) and also repeatable, since 

individuals selected for greater fleece weight as 
yearlings maintain their advantage as adults (Ryder & 
Stephenson 1968; Hawker & Littlejohn 1986).  As 

such, any improvement in the identification of 
individuals for wool production can be expected to 
have lasting benefits.   

Although not all of the potential advantage in 
wool production is achieved, utilizing the difference 
between pre- and post-shearing live weights to provide 

an estimate of the relative ranking of fleece weight 
without recourse to individual weighing and recording 

of fleeces may provide a practical means for 
improving wool production for commercial flocks.   In 
practice, it is not intended nor suggested that eFW may 

replace actual FW recording in sires, from which the 

benefits of intensive recording in a few individuals 

outweigh the effort required.  Rather, it is suggested 
the approach outlined here may be used to apply 
selection pressure for improved wool weight to 

commercial maternal animals through the 
identification of poorer performing individuals, 
leading to improved mean wool production.  Given the 

relative insensitivity of the value of strong wool in 
relation to fibre diameter, increased product worth per 

animal can be expected.  However, some caution may 
be needed for fine wool breeds in which product worth 
per animal does not always increase linearly with wool 

quantity.  Further, the practicality of individual weight 
recording on a commercial scale is greatly enhanced 
with the use of RFID, thus improved wool production 

may be considered a direct on-farm advantage of the 
adoption of this technology. 

Conclusion 

In combination with RFID and automated 

weighing platforms, the difference between pre- and 
post-shearing live weights of an animal can provide a 

practical means for estimating fleece weight of an 



72 Galwey et al. – Estimating fleece weight in sheep 

 

 

individual.  This information can be used to aid 

selection decisions for improved wool production in a 
commercial farming environment which retain a major 

proportion of the selection differential for wool weight 
if selection had occurred based on recorded fleece 
weight. 
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