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Summary

By mating ewes at 8 months of age as ewe lambs, ram breeders are able to reduce the
female generation interval and thereby increase the annual rate of genetic gain. Farmers need
to know which replacements to select. This experiment investigated the effect of having a
yearling (12 months old at lambing) or mature dam, as well as birth rank on the lifetime
performance of ewe progeny. The study used 17 single-born and 41 twin-born lambs born to
mature dams (E1 and E2, respectively), and 28 single-born and 29 twin-born lambs born to
yearling dams (hoggets; H1 and H2, respectively), and recorded their lifetime production as
breeding ewes. Throughout their lifetime E1 ewes were the heaviest, H2 ewes were lightest
(P<0.05), while E2 and H1 ewes were intermediate and similar to each other. H2 ewes
produced the heaviest lambs at birth (P<0.05; 4.86 kg), but the lightest at weaning (P<0.05;
29.9 kg). E1 ewes had the lowest efficiency per year (0.70 kg of lamb weaned per 1 kg of
ewe bred), H2 had the highest (P<0.05; 0.81 kg/kg), while E2 and H1 were indifferent from
each other (P<0.05), and intermediate to the other groups (0.75-0.76 kg/kg). It is
recommended that farmers consider lambs that are born as singletons to hogget dams as
potential replacements.
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Introduction

Only 30-40% of yearling ewes (hoggets) are bred when they are 8-9 months of age in
New Zealand (BeefandLambNewZealand, 2017). Lambs that are born to yearling ewes are
generally smaller than lambs born to mature ewes at birth (Everett-Hincks & Dodds, 2008;
Young et al., 2010; Pain et al., 2015), weaning (Loureiro et al., 2011; Pain et al., 2015)
(Young et al., 2010), and until 12-months of age (Loureiro et al., 2011; Pain et al., 2015). A
similar effect is observed for birth rank; with lambs born as twins are smaller than singles
from birth to at least weaning (Schreurs et al., 2010; Young et al., 2010; Corner et al., 2013;
Kenyon et al., 2014).

Farmers do not commonly select lambs born to yearling ewes as replacements
(Kenyon et al., 2004), and the reproductive performance of ewes that were born to yearling
dams is not well documented. Ram breeders can reduce the generation interval by mating
ewes to first lamb as 1-year-olds, this will minimise the generation interval (Blair & Garrick,
2007). In addition to improving the rate of genetic gain, mating ewes at 8 months of age will
increase flock meat production efficiency (Kenyon et al., 2014). Pain et al. (2015) reported
that singleton lambs born to yearling dams are smaller than singleton lambs born to mature
dams, from birth to weaning, and occasionally until four years of age, but had no differences
in lamb output (number or live weight) during their first two lambing opportunities. Loureiro
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et al. (2011); Loureiro et al. (2016), using the same dataset, reported that there was an effect
of birth rank and age of dam on the liveweight of ewe progeny until the weaning of their first
lamb, with no difference in lamb output. The purpose of this paper was to continue with the
data that Loureiro et al. (2011); Loureiro et al. (2016) used, to determine whether the live
weight effects of age of dam and birth rank last for the lifetime (to eight years) of ewe
progeny, and whether there is a difference in lifetime production.

Materials and Methods

This experiment was undertaken at Massey University’s Keeble Farm (latitude
41°10ʹS, longitude 175°36′E) 5 km south of Palmerston North, New Zealand. The
experiment ran from March 2011 until January 2017. The experiment was conducted with the
approval of the Massey University Animal Ethics Committee.

Experimental design

Four ewe groups, representing a 2 (single or twin birth rank) x2 (born to a yearling or
mature dam) factorial were founded. These included single progeny born to multiparous
mature ewes (E1, n=17), twin progeny born to multiparous mature ewes (E2, n=41), single
progeny born to yearling ewes (H1, n=28), and twin progeny born to yearling ewes (H2,
n=29), which were selected from a larger sub-set at weaning, and maintained as one mob
(n=115) for their lifetime (Loureiro et al., 2011; Loureiro et al., 2016). These ewes were
followed for six years (2011-2017) which encompassed six lambing opportunities.

Ewe live weights were recorded yearly at pre-breeding, pregnancy detection in mid-
pregnancy, pre-lambing (1 week prior to lambing), and at weaning. Ewes were first mated in
2011, at 18 months of age (Loureiro et al., 2016). Rebreeding subsequently occurred
annually from 2011 to 2016, starting between the 24th of March and 24th of April of the
respective years. Pregnancy detection occurred each year between 72 and 86 days after ram
introduction. Pre-lambing liveweights were recorded seven days before the planned start of
lambing each year. Lambs were weighed, and identified to their dam within 18 hours of birth.
These lambs had additional liveweights measured at weaning (average age of 99 days).

Statistical analysis

Statistical analysis was carried out using SAS software (version 9.4; SAS Institute,
Cary, NC, USA).

A linear mixed model, allowing for repeated measures to account for ewes being
sampled repeatedly, was used to analyse ewe live weights. Birth rank, dam age, and day of
measurement were included as fixed effects. A two-way interaction of dam age (age of the
ewe’s dam) and birth rank, and a three-way interaction of dam age, birth rank and day were
included in the model.

A general linear model was used to analyse the birth and weaning weight of progeny
born to ewes in the experiment. Fixed effects of age of grand-dam, dam birth rank, lamb birth
rank, lamb rearing rank, year, sex of lamb, and lamb date of birth (at weaning only), as well
as the random effect of dam were included in the model. Two-way interactions of dam age
and dam birth rank, dam age and lamb date of birth, and dam birth rank and lamb date of
birth, and a three-way interaction of dam age, birth rank and year were included in the
model. The random effect of dam was nested within the treatments of dam age and birth
rank.
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Individual ewe efficiencies were calculated for each year using total litter weights,
divided by ewe live weights at breeding. Fixed effects of dam age, birth rank, lamb rear rank,
year, and lamb date of birth were included in the model. A two-way interaction of dam age
and birth rank and a three-way interaction of dam age, birth rank and year were included in
the model. Repeated measures of ewe were included in the model.

Results and discussion

Ewes that were born as twins to yearling ewes (H2) remained lightest throughout
their lifetimes (P<0.05), compared with ewes that were born as singles to yearling ewes (H1)
and born as twins to mature ewes (E2). These were in turn lighter than ewes that were born
as singles to mature dams (E1), as seen in Figure 1. This is in agreement with other studies
that showed lambs born to yearling ewes were smaller than lambs born to mature ewes from
birth until weaning (Young et al., 2010) and up to one year of age (Pain et al., 2015) and that
lambs born as twins were smaller than those born as singles from birth until weaning
(Schreurs et al., 2010; Young et al., 2010). Therefore, age of dam, and birth rank have effects
on their lambs’ liveweights for their first six lambings. At yearling breeding, E1 ewes were
the heaviest (P<0.05), with E2 heavier than H1, and H1 heavier than H2, which were the
lightest, as seen in Table 1.

Figure 1: Means (±SE) depicting the liveweight of ewes at mating, mid-pregnancy, pre-
lambing, and weaning from their first mating at 18 months of age (March 2011) to the end of
the experimental period (6th weaning – December 2016) for ewe categories of E1 (ewes born
to mature dams as singles; ), E2 (ewes born to mature dams as twins; ), H1
(ewes born to yearling dams as singles; ), and H2 (ewes born to yearling dams as
twins; ). Dates marked with an x indicate pre-breeding for each year of their
reproductive life.

H2 ewes produced the heaviest lambs at birth (P<0.002), as seen in Table 1. At
weaning, lambs of E2 ewes were heavier than lambs of H1 and H2 ewes (P<0.05). Loureiro
et al. (2012) showed that there were no differences between single-born ewes born to mature
dams or to yearling dams in their lamb production to three years of age. Therefore, it is
possible that milk production is not the only factor affecting the growth of lambs and that
there must be other factors driving this.

Table 1: Average live weight of ewes at breeding (over 6 years), and their progeny at birth
and weaning, as well as ewe efficiency (kilograms of lamb weaned per kilogram of ewe bred
each year) based on age of dam or granddam (mature or yearling ewe; E or H, respectively),
birth rank (single or twin; 1 or 2, respectively), and the interaction of dam age and birth rank
(E1, E2, H1 and H2) for the 6 years of lambing. Values are LS means (± standard error).

N Ewe breeding
weight (kg)

Lamb birth
weight (kg)

Lamb wean
weight (kg)

Ewe efficiency

E 474 68.2 ± 0.52b 4.51 ± 0.12a 30.6 ± 1.14b 0.725 ± 0.040a

H 427 61.7 ± 0.50a 4.73 ± 0.12b 29.9 ± 1.15a 0.783 ± 0.040b

P value 0.0001 0.0001 0.0357 0.0001
1 359 67.1 ± 0.56a 4.52 ± 0.13a 30.0 ± 1.15 0.730 ± 0.039a

2 542 62.7 ± 0.46b 4.71 ± 0.12b 30.4 ± 1.14 0.778 ± 0.040b

P value 0.0001 0.0008 NS 0.0001
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E1 139 69.8 ± 0.87d 4.45 ± 0.13a 30.2 ± 1.2ab 0.700 ± 0.041a

E2 335 66.6 ± 0.56c 4.57 ± 0.12a 30.9 ± 1.4b 0.751 ± 0.040b

H1 220 64.5 ± 0.69b 4.60 ± 0.13a 29.8 ± 1.2a 0.760 ± 0.040b

H2 207 58.9 ± 0.73a 4.86 ± 0.13b 29.9 ± 1.2a 0.806 ± 0.041c

P value 0.0192 0.0012 0.0205 0.0043

Differences between the efficiencies (kilograms of lamb weaned per kilogram of ewe
bred each year) of ewes shows that, while H2 ewes were lighter, and produced lighter lambs
at weaning than E2 ewes, they had a greater efficiency than E2 and H1 ewes (Table 1), which
had a greater efficiency than E1 ewes. This suggests that while these H2 ewes’ liveweights
were negatively impacted by their birth rank and age of dam, it did not result in a
proportional decrease in lamb output. Being able to produce a similar weight of lamb at
weaning, while being lighter themselves increases efficiency and reduces maintenance costs
per ewe (Sise et al., 2009). Therefore there is potential to increase flock productivity by
selecting H2 progeny as replacements.

Conclusions

Selection of twin-born lambs born to yearling ewes for replacements may offer a
means of increasing efficiency. These ewes produce statistically lighter weights of lambs at
weaning time compared to twin-born lambs born to mature ewes. However, because of their
lower live weights, these are more efficient than ewes that are born to mature ewes,
regardless of birth rank, or ewes that were born as singles to yearling dams. Further research
is needed to confirm the effects of being born to a yearling dam or as a twin on live weight,
production, and efficiency.
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