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Summary

The body condition score (BCS) of a breeding ewe is an important management tool
for assessing the nutritional status of the animal and is a technique easily learnt by farmers.
Breeding values for BCS are not currently used for genetic selection in the New Zealand
sheep industry and the heritability of BCS is not known in the New Zealand sheep flock. The
aim of this experiment was to determine the heritability of BCS at each measurement
throughout the production cycle of Merino ewes. Data consisted of 1441 pedigree recorded
ewes born as the progeny of synchronised ewes in 2013, 2014 and 2015 in a New Zealand
Merino research flock. Body condition score were recorded four times each year prior to
mating, at mid-pregnancy, pre-lambing and weaning. The heritabilities of BCS at pre-mating,
mid-pregnancy, pre-lambing and weaning were 0.66, 0.39, 0.46, 0.32 respectively. BCS has a
moderate heritability and was greater than other reported literature. It will be important to
determine the genetic relationships between BCS and other traits currently being selected for
in the ram breeding flocks, as these traits could be indirectly selecting for or against BCS.
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Introduction

Body condition score (BCS) is a practical management tool used to measure the
nutritional status of the sheep. Body condition score is assessed using a numeric 1-5 scale
(Jefferies, 1961) in which 1 is emaciated and 5 is obese. It has been well documented that
ewe BCS can influence reproductive performance and lamb growth (Gunn et al., 1991;
Kenyon et al., 2012).

Sheep farms in New Zealand (NZ) use selection to improve profitability. Traits in the
selection index include number of lambs born, lamb survival, lamb growth, adult ewe size,
parasite resistance and wool production (Sheep Improvement Limited, 2017). Breeding
values for BCS have recently been included to assist selection in some countries, but has not
yet been included in the NZ standard maternal worth index (Sheep Improvement Limited,
2016). Traits of economic importance in Merino ewes are primarily fleece characteristics, but
also include ewe fertility and lamb growth. Depending on the heritability of BCS, selection
for these production traits could have indirect effects on the flock BCS.

Walkom and Brown (2017) reported that the genetic correlations between lamb growth
traits such as post-weaning weight and muscle depth and ewe adult BCS in Australian
crossbred ewes as high 0.70 and 0.68 respectively, whereas, the genetic correlations with
lamb carcass traits such as carcass fat depth and carcass eye muscle depth were moderate,
0.34 and 0.35 respectively. The genetic correlations between BCS and live weight were
reported in NZ crossbred sheep by Shackell et al. (2011), but there is limited information



around the genetic correlations between BCS and production traits. Heritability estimates of
BCS has been reported in Australian Merino ewes and New Zealand crossbred ewes and vary
between 0.08 to 0.30 (Everett-Hincks & Cullen, 2009; Shackell et al., 2011; Walkom et al.,
2014a; Walkom et al., 2014b; Walkom et al., 2016; Brown et al., 2017; Walkom & Brown,
2017). The aim of this experiment was to determine the heritability of BCS at each
measurement throughout the production cycle of Merino ewes.

Materials and Methods

Data

The study analysed data from the NZ Merino Central Progeny Test flock located in
Omarama, Otago. The flock was formed from lambs born to 564 synchronised Merino ewes
in 2013, 564 synchronised ewes in 2014 and the offspring from the 2013 born ewes in 2015.
The ewes were then naturally bred first as two-year-olds. Parentage of the lambs were
determined by DNA analysis. Body condition score and production trait data were extracted
from the flock database. Body condition score were measured on a scale 1-5 (Russel et al.,
1969), with 0.25 increments.

The data extracted included live weight and adult BCS at pre-mating, mid-pregnancy,
pre-lambing and weaning, record date, birth year, identity of sire, identity of dam and ewe
fertility (dry, single-bearing or twin-bearing) which is the outcome from pregnancy scanning.
From these data, animals which at least had a sire known were included resulting in data of
1441 two-year-old ewes sired by 129 rams.

Statistical Analysis

Data were analysed using the Julia for Whole-genome Analyses Software (JWAS)
package in Julia with a single traits animal model that included the fixed effects of birth year
(2013, 2014 or 2015) and record year (2015, 2016 or 2017) for BCS at premating and mid-
pregnancy and birth year, record year and pregnancy diagnosis (0, 1 or 2) for BCS at pre-
lambing and weaning. Animal was fitted as a random effect. Least squares means and
standard errors for BCS at each measurement were obtained using the GLM procedure of
SAS 9.4 (SAS Institute Inc., Cary NC, North Carolina).

Results

Mean BCS at pre-mating, mid-pregnancy, pre-lambing and weaning are presented in
Table 2. Body condition score was greatest at mating and were lowest at weaning. The
maximum BCS recorded was 4.0 and the minimum was 1.75. Heritability was 0.66 for BCS
at pre-mating, 0.39 for BCS at mid-pregnancy and 0.46 for BCS at pre-lambing and 0.32 for
BCS at weaning.

Table 1: Least squares mean ± standard error, standard deviation (SD), minimum, maximum
and heritability (h2) of body condition score (BCS) at pre-mating, mid-pregnancy, pre-



lambing and weaning.

Trait n Mean ± SE SD minimum maximum h2

BCS

Pre-mating 1441 2.89 ± 0.01d 0.24 2.00 4.0 0.66 ± 0.01
Mid-pregnancy 1441 2.86 ± 0.01c 0.25 1.75 4.0 0.39 ± 0.01
Pre-lambing 1441 2.83 ± 0.01b 0.21 1.75 3.5 0.46 ± 0.01
Weaning 611 2.81 ± 0.01a 0.27 2.00 4.0 0.32 ± 0.01

a, b, cDiffering superscripts represent significant difference between groups.

Discussion

The mean BCS of the current study was consistent with the BCS reported (Shackell et
al., 2011) in New Zealand crossbred ewes but are lower than the BCS measurements reported
by Walkom et al. (2014b) in Australian Merino ewes. The BCS in crossbred ewes reported
by Walkom and Brown (2017) shows a decline from mating through to weaning, which was
consistent with the current study. This decline in BCS is to be expected as ewes use the fat on
their back to feed the lambs at foot.

Heritability for BCS in the current study ranged 0.32-0.66 which is greater than other
published heritabilities for Merino ewes in Australia of 0.08-0.11 reported by Walkom et al.
(2014b) and 0.11 reported by Brown et al. (2017). Heritabilities reported in other breeds
ranged from 0.15 to 0.30 (Shackell et al., 2011; Walkom et al., 2016; Walkom & Brown,
2017) which are lower than the heritabilities reported in the current study. The heritabilities
reported in the current study indicate that a moderate rate of genetic gain could be achieved
for BCS. A possible reason for the heritabilities in the current study being greater than those
in published literature for Merino ewes is the possible underestimation of the phenotypic
variance due to other contemporary groups being present in the flock that were not recorded
such birth rank or age of dam. The flock BCS also had a small range of BCS resulting in less
variation between sire groups.

The results of the current study would be strengthened by more information recorded
on the animals. The current pedigree file included only recorded data of the ewe with
recorded sire and dam, whereas, if there were also data recorded for dams, it would have
improved the linkage across generations. Age of dam was not included as a fixed effect in the
current study as dam birth year was unknown and the dams for the 2015 born animals were
not recorded.

Even though BCS had a moderate heritability, genetic correlations between BCS and
other traits which are currently being selected for in the ram breeding flocks are required to
determine whether selection for any of these traits could be indirectly selecting for or against
BCS. It would also be useful to know the genetic correlations between BCS and production
traits to determine if BCS breeding values could assist in selection for multiple traits at once.
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