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Abstract

An increasing number of producers opt to finish their lambs in on-farm feedlots. Therefore, detailed
production information is required to implement precision finishing of lambs of different genotypes. Precision
finishing monitors growth, feed intake and efficiency to optimize management. In this study, feedlot
production characteristics of Dohne Merino, Dormer, Dorper, Meatmaster, Merino, Namaqgua Afrikaner, and
South African Mutton Merino (SAMM) lambs were evaluated. The lambs were reared in a feedlot and fed a
diet with 10.41 MJ metabolizable energy (ME)/kg feed and 19.06% crude protein. Feed intake and body
weight were recorded weekly from an initial weight of 30 kg until they had the subcutaneous fat cover
needed to produce an A2 carcass. Subcutaneous fat was measured on the Longissimus lumborum muscle
with an ultrasound scanner. Dorper, Meatmaster and Namaqua Afrikaner had the shortest rearing periods in
the feedlot, and were market ready at a lower live weight (P <0.05). As a result, these lambs consumed less
feed in the feedlot. Namaqua Afrikaner and Merino lambs were least efficient: 7.08 and 5.63 kg feed/kg gain,
respectively. Dohne Merino, Dormer, Dorper, and Meatmaster rams and Dorper ewes were more efficient;
approximately 3.58 kg feed/kg gain. Dohne Merino and Dormer rams had the highest growth rates:
approximately 465 g/day. The end weights described in this study could be used as an indication for
producers of the ideal slaughter weights for breeds of different maturity types.
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Introduction

Vast semi-arid and arid regions in South Africa and Namibia are unsuitable for most agricultural
practices, with the exception of extensive sheep production, because sheep are well adapted to these
conditions (Brand, 2000). The South African commercial sheep industry is made up of a spectrum of breeds
that are classed as wool type, dual-purpose, meat type, and indigenous fat-tail, which total about 19.9 million
head of sheep (DAFF, 2018). The most popular breeds in commercial production systems, based on the
number of weaning weight records, are Merino, Dohne Merino and Dorper, followed by the SAMM and
Dormer (Cloete & Olivier, 2010). The Merino is regarded as a predominantly wool-type breed, whereas dual-
purpose breeds are bred for wool and meat. The Dohne Merino, SAMM and the terminal sire Dormer breed
were all developed from crossbreeding with the German Mutton Merino as a sire or dam line (Cloete et al.,
2001; Van Wyk et al., 2003). The Dorper was developed from Dorset Horn and Blackhead Persian to obtain
sheep that could survive and produce under semi-arid conditions (Milne, 2000). The Meatmaster is a more
recent composite fat-tailed breed, with predominantly Damara lineage, which was developed for commercial
lamb production in extensive arid conditions (Peters et al., 2010). The Namaqua Afrikaner is regarded as an
unimproved indigenous fat-tailed breed with low mature weight, which tolerates harsh environmental
conditions (Qwabe et al., 2013). These breeds all vary in their growth and maturity characteristics.

Because of increases in lamb and mutton prices and of pressure to intensify production systems,
many producers finish their lambs in feedlots to get them market ready for slaughter. Feedlot operators aim
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to produce a carcass of optimal weight and fat cover to generate maximal income, with fat cover being a key
component in the Namibian and South African carcass classification systems (Government notice No. R.
863, 2006). Feedlot operators tend to be prejudiced against finishing early maturing breeds, because they
deposit fat at an earlier age and therefore have to be slaughtered at a lower live weight (Brand et al., 2018),
thereby reducing the income per carcass. However, in harsher climatic regions, in which the earlier maturing
Dorper, Meatmaster, and Namaqua Afrikaner are used predominantly and demand for lamb is high,
operators may decide to enter these lambs in the feedlot.

From the viewpoint of a lamb producer, it is important to meet market specifications to sustain
optimum profitability. According to the Red Meat Producers Organisation (2019) of South Africa, 72% of
sheep that are slaughtered in commercial abattoirs are regarded as premium lamb, with a carcass
subcutaneous fat cover of 1 - 4 mm (Government notice No. R. 863, 2006), for which the highest carcass
prices are obtained. But because lambs of different breeds start to deposit fat at different stages and exhibit
different growth capacities, the ideal slaughter weight for each breed must be known to ensure a premium
lamb carcass. To ensure carcass quality, ultrasound technology may be implemented to determine the
subcutaneous fat cover (Houghton & Turlington, 1992) — as was done in this study — instead of using
bodyweight, rearing length and subjective measurements to determine when lambs are suitable for
slaughter. Information about the rearing characteristics of various breeds and conditions could be compiled
in decision-support systems and feedlot calculators so that accurate simulations could be performed to
determine the most profitable production protocol.

The feedlot production characteristics of Dormer, Meatmaster and Namaqua Afrikaner lambs have not
been described in the literature. Thus, the aim of this study was to compare the feedlot production
characteristics of ewe and ram lambs of seven South African sheep breeds up to the ideal slaughter weight
as determined by the desired level of fat cover.

Materials and Methods

The experimental procedures were approved by the Departmental Ethics Committee of Research on
Animals (DECRA 14/110) of Western Cape Department of Agriculture. This study investigated the feedlot
production characteristics of ram and ewe lambs of seven breeds to reach a slaughter weight with ideal fat
cover. These breeds were the Dohne Merino (ewe = 10, ram = 6), Dormer (ewe = 5, ram = 5), Dorper (ewe =
6, ram = 8), Meatmaster (ewe = 12, ram = 12), Merino (ewe = 6, ram = 6), Namaqua Afrikaner (ewe = 8, ram
= 6), and SAMM (ewe = 4, ram = 6). Lambs were obtained from the same resource flocks, and were herded
under the same conditions. These flocks are kept on Langgewens Research Farm of the Western Cape
Department of Agriculture in the Swartland district (coordinates 33.276833, 18.704252). The ewes were
maintained on cereal stubble and medic pastures (Medicago truncutula, Medicago littoralis and Medicago
polymorpha). The ewes were synchronized and mated with rams from their own breeds. Lambing occurred
during the wet winter months of May - June. Lambs had ad libitum access to creep feed before weaning,
namely 86.9% total digestible nutrients, 18.2% crude protein, 13.5% fat, 8.4% crude fibre, 1.12% calcium,
and 0.74% total phosphorous. The tails of the Dohne Merino, Dormer, Dorper, Merino and SAMM lambs
were docked at two weeks old, whereas those of the Meatmaster and Namaqua Afrikaner were left intact, as
in commercial practice. The lambs were weighed weekly. Average daily gains (ADG) was calculated as the
difference between the final and initial measurements of the feeding period divided by the number of days in
the feedlot.

For this trial, the lambs were weaned as they attained a bodyweight of 30 kg. However, because
Namaqua Afrikaner sheep have a lower mature bodyweight and grow at a slower rate, these lambs were
weaned at an average weight of 27.7 kg = 0.50. The average starting weight of the lambs from the other
breeds was 30.6 kg = 0.20. The lambs were housed in individual pens (1 m x 2 m) at Elsenburg Research
Farm of Western Cape Department of Agriculture to monitor individual growth and feed intake. On
introduction to the feedlot, they were drenched against internal parasites, and for the first three days they
were dosed with 0.1 g virginiamycin to help them to adapt to the concentrate diet. The lambs were adapted
gradually from a hay ration to a pelleted concentrate diet over seven days. They were then supplied with the
feedlot concentrate diet ad libitum, with feed bunks being topped up daily in the mornings and afternoons.
Lambs had free access to water during the feeding period. The composition of the feedlot diet is presented in
Table 1. Feed refusals were weighed back at the same time each week to determine weekly feed intake.
Daily feed intake (DFI) was determined by dividing the cumulative intake over the test period by the number
of days on feed. Feed conversion ratio (FCR) was calculated by dividing DFI by the ADG.

Back-fat thickness was assessed with a Mindray DP30V ultrasound scanner (Shenzhen Mindray Bio-
medical Electronics Co., Ltd.) with a 7.5MHz linear transducer. Ultrasound measurements were taken on the
subcutaneous fat of the left Longissimus lumborum muscle at the 13th rib and between the 3rd and 4th
lumbar vertebrae (rump) at the midpoint of the transverse muscle. At scanning, the wool or hair at these
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positions was combed to provide a scanning area for the transducer. The lambs were reared under these
feeding conditions until they achieved a subcutaneous fat thickness that indicated they had attained a
carcass fat score of 2 (Government notice No. R. 863, 2006). The relationship between the ultrasound
measurement and carcass fat depth of Van der Merwe et al. (2019a) implies an ultrasound measurement of
0.52 cm is required to attain a carcass fat score of 2 with a subcutaneous depth on the carcass of 4 mm.
Therefore, lambs were deemed to be slaughter ready and removed from the feedlot when back-fat
measurements of 5.2 + 0.5 mm were recorded using ultrasound. The average daily gain in fat depth was
calculated as the difference between initial and final measurements, divided by the number days in the
feedlot.

Table 1 Ingredient formulation and nutritional composition of the feedlot diet fed to lambs from approximately
30 kg live weight until they attained a sufficient fat depth to have an A2 carcass

Ingredient Inclusion
(% as fed)
Maize 50.00
Lucerne hay 36.00
Cottonseed oilcake 6.00
Molasses powder 2.50
Ammonium chloride 0.50
Ammonium sulphate 0.50
Feed lime 0.50
Monocalcium phosphate 0.50
Common salt 1.00
Urea 0.50
Sodium bicarbonate 1.00
Slaked lime 0.50
Sulphur 0.20
Vitamin and mineral premix 0.15
Commercial growth promoters and coccidiostat premix* 0.12
Nutrient composition
Dry matter, % 90.15
Calculated total digestible nutrients, % 69.43
Metabolizable energy, MJ/kg 10.41
Calculated nitrogen free extract, % 39.36
Crude protein, % 19.06
Calculated rumen undegradable protein, % 4.30
Crude fibre, % 15.22
Neutral detergent fibre, % 23.79
Acid detergent fibre, % 17.02
Ash, % 10.23
Fat, % 6.26
Calcium, % 1.39
Phosphorous, % 0.43

*Premix contained Stafac, Selinomycin and Taurotec

The data were analysed with analysis of variance using PROC GLM of SAS (SAS Institute Inc., Cary,
North Carolina, USA). The main effects of sex and breed their interaction were evaluated. Effects were
considered significant when P <0.05.The least square means for the main effects and their standard errors
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are tabulated. For most of the data, significant interactions between breed and sex were not observed.
Differences among the means were evaluated with the Bonferroni test at 5% significance level.

Results and Discussion

The feedlot production characteristics of the lambs from the various breeds are presented in Table 2.
Because these breeds grow at different rates, the ages of the groups varied (P <0.05) at which they were
introduced to the feedlot at the bodyweight of 30 kg. Ewe lambs were older upon entry into the feedlot than
ram lambs (P <0.05). Namaqua Afrikaner lambs were very much older than the other breeds when they
entered the feedlot, despite weighing less. Although the length of the feeding period generally did not differ
between ewe and ram lambs (P =0.574), Namaqua Afrikaner ewe lambs spent a longer time in the feedlot
than the corresponding ram lambs (39 and 18 days, respectively) (P <0.05). Merino lambs were fed for the
longest time, but the time on feed for Dohne Merino, SAMM, Dormer required a similar time on feed to
produce an A2 carcass. Dorper and Meatmaster lambs required less time on feed (P <0.05). Namaqua
Afrikaner ewes were projected to be slaughter-ready at a heavier weight than their sibling rams (32.9 kg vs.
30.6 kg) (P <0.05). However, the overall end weights of ewe lambs were 9% lower than those of ram lambs
(P <0.05). South African Mutton Merino, Dohne Merino, and Dormer lambs were heaviest when they attained
the projected A2 carcass endpoint, followed by Merino, Dorper, Meatmaster, and finally Namaqua Afrikaner
(P <0.05). Ewe lambs from Dormer and Namaqua Afrikaner had higher cumulative feed intake (51.3 kg and
40.4 kg, respectively) than ram lambs (46.1 kg and 18.8 kg, respectively). Whereas the general trend was for
the cumulative intake of ewe lambs to be 13% lower than for ram lambs. Despite spending a similar amount
of time on feed, the Dormer lambs ate more both per day and cumulatively, grew faster and were more
efficient than the Namaqua Afrikaner lambs. The breeds with the highest cumulative intakes were Merino,
Dohne Merino and SAMM, followed by Dormer, Dorper, and Namaqua Afrikaner, with the Meatmaster lambs
having the least cumulative intake, because they reached the slaughter-ready endpoint soonest.

The DFI intake of ewe lambs was 6% lower than that of ram lambs (P =0.08), whereas the DFI of
Dohne Merino, Dormer, Merino and SAMM (~1533 g/day) was significantly higher than that of Meatmaster
and Namaqua Afrikaner lambs (~1150 g/day). The daily intake of Dorper lambs (1245.6 g/day) did not differ
from the other breeds (P >0.05). Dormer lambs had the highest ADG which was significantly greater than
Merino and Namaqua Afrikaner lambs. The growth rates of Dohne Merino, Dorper), Meatmaster and SAMM
differed only from those of Namaqua Afrikaner lambs (P <0.05). The growth rate of ewe lambs was on
average 24% lower than that of ram lambs (P <0.05). As a consequence of the differences in DFI and ADG,
FCR was 23% higher for ewe lambs than for ram lambs (P =0.003). The Namaqua Afrikaner lambs were less
(P <0.05) efficient than Dohne Merino, Dormer, Dorper, Meatmaster and SAMM lambs, which did not differ
from each other. The slightly higher FCR of Merino lambs (5.63 kg feed/ weight gain) did not differ from that
of any of the other breeds (P >0.05).

Ultrasound fat depth measurements are shown in Table 3. Because a fat depth of ~5.2 mm was the
basis for identifying lambs as slaughter ready, the end fat depths measured at the rump region did not differ
(P >0.05). At the start of the feeding period, ewe lambs had greater fat depths over the 13th rib and rump
than ram lambs (P <0.05). Similar trends were observed for breeds at the start of the trial, with Meatmaster
lambs being fatter than Dohne Merino, Dormer, Namaqua, and Afrikaner lambs at the 13th rib (P <0.05). The
initial rump fat of Meatmaster lambs was greater (P <0.05) from all the other breeds except for the Dorper,
which also did not differ from the other breeds (P >0.05). Although the fat depths at the rump at the end of
the rearing period did not differ (P >0.05) between the breeds (Table 3), the depths at the 13th rib differed
significantly. The highest back-fat depths were recorded by SAMM and Merino lambs, which differed (P
<0.05) from those of Namaqua Afrikaner lambs (3.1 mm). The fat depth of the remaining breeds, however,
did not differ from any of the other breeds, with an average depth of 3.7 mm at the 13th rib.

The fat deposition rate was calculated as the initial fat depth subtracted from final fat depth divided by
the length of the feeding period. The fat deposition rate at the 13th rib did not differ between ewes and rams
or between breeds (P >0.05), with an average rate of 0.04 mm/day, No differences in fat deposition rate
were observed between ewe and ram lambs (P >0.05) at the rump measurement site However, the rate of
fat deposition in Meatmaster lambs was significantly higher than that of Dohne Merino and Merino lambs.
The fat deposition rates of the remaining breeds did not differ from the other breeds with an average rate of
0.08 mm/day.
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Table 2 Feedlot production characteristics of ewe and ram lambs of seven South African sheep breeds, from initial bodyweight of 30.6 kg (27.7 kg for

Namagqua Afrikaner lambs) to produce a carcass with ideal fat cover

Van der Merwe et al., 2020. S. Afr. J. Anim. Sci. vol. 50

Main effect Initial age, Days on feed, End weight, Cumulative Average daily gain, Daily feed intake, Feed conversion
days days kg intake, kg g/day g/day ratio, kg/kg
Sex Ewe 100 +2.6 31 +1.4 38.5 + 0.50 41.6 +2.26 279.4 +15.29 1340.2 + 37.74 5.33 + 0.269
Ram 88 +2.5 32 +1.4 42.3 +0.49 47.6 +2.25 368.9 +15.70 1425.0 + 37.45 4.32+0.272
P-value <0.001 0.574 <0.001 0.043 <0.001 0.080 0.003
Breed Dohne Merino 86™ + 4.4 39% +25 44.5% +0.86 58.1% +3.91 352.3% + 26.36 1506.6% + 65.29 4.61° +0.457
Dormer 74° +54 32%°+3.0 44.0* +1.05 48.7% + 4.79 438.6% +32.28 1529.5% +79.96 3.71° +0.560
Dorper 89+ 4.6 26° +2.6 39.4° +0.90 32.1° +4.09 327.3% + 27,57 1245.6°° + 68.28 3.71° +0.505
Meatmaster 101° +35 15 +1.9 35.2° +0.68 19.5° +3.09 334.0" +21.31 1228.2° +51.61 457" +0.369
Merino 91+ 4.9 43* +27 42.7% + 0.96 67.1% +4.38 283.5° + 29.47 1540.1* +72.99 5.63% + 0.511
Namagqua Afrikaner 145°+ 4.6 28" +2.6 31.7° +0.90 29.6™ +4.09 168.6° +31.26 1070.6" +68.28 7.08% +0.542
SAMM 71° +55 37%°+3.1 44.8* +1.07 57.1% +4.89 365.0° + 32.95 1554.1* +81.61 4.46° +0.571
P-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

@D \within a column, means with a common superscript do not differ at P =0.05; SAMM: South African Mutton Merino
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Table 3 Ultrasound back-fat depth measurements at 13th rib and between 3rd and 4th lumbar vertebrae at start and end of finishing periods of ewe and
ram lambs of seven South African sheep

Fat cover at 13th rib Fat cover over rump
Main effect Initial, mm End, mm dEp%sr:i;%g;ate' Initial, mm End, mm dengSr'rt]'/%g;ate'
Sex Ewe 2.9+0.08 3.9+0.12 0.04 + 0.007 3.1+0.09 5.0 +0.08 0.07 +0.007
Ram 2.4 +0.08 3.7+0.12 0.05 + 0.007 2.8+ 0.09 5.1+0.08 0.09 + 0.007
P-value <0.001 0.219 0.341 0.020 0.184 0.106
Breed Dohne Merino 25° +0.15 3.6 +0.21 0.03 +0.013 2.7° +0.15 48+0.14 0.06° +0.012
Dormer 2.4° +0.18 3.9%+0.25 0.05 +0.016 2.8° £0.19 5.1+0.17 0.07* +0.015
Dorper 2.8%+0.15 35%+0.22 0.03+0.013 3.3 +0.16 5.1+0.14 0.08% +0.013
Meatmaster 3.1% £0.12 3.9%+0.16 0.06 £ 0.010 3.7% £0.12 53+0.11 0.12% +£0.010
Merino 2.7 +0.16 4.2% +0.23 0.04 +0.014 3.0° £0.17 49+0.15 0.05° +0.014
Namagqua Afrikaner 2.1° +0.15 3.1° +0.22 0.04 +0.013 2.6° £0.17 5.1+0.14 0.10%*° +0.013
SAMM 2.7 +0.18 4.4% +0.26 0.05 +0.016 2.6° £0.20 49+0.17 0.07* +0.015
P-value <0.001 0.005 0.463 <0.001 0.206 <0.001

@D \within a column, means with a common superscript do not differ at P =0.05; SAMM: South African Mutton Merino
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Feedlot finishing uses the high growth rates of young animals advantageously to rear them from a light
bodyweight with low market value to a heavier bodyweight that would yield a desirable carcass. This added
value is achieved by feeding concentrated rations to promote muscle growth and fat deposition to enhance
the dressing percentage of the carcass and improve carcass quality. Feedlot finishing also allows for
compensatory growth to occur in lambs that experienced restricted nutrition, which enhances their feeding
efficiency (Shadnoush et al., 2011). Early maturing breeds have a shorter rearing period in the feedlot
resulting from their earlier onset of fat deposition. Thus, they are marketed at lower slaughter weights to
produce a carcass with the same fat cover (Strydom et al., 2008). This results in a lower proportion of weight
that can be gained in the feedlot and therefore a lower return on investment.

The main considerations when rearing lambs include growth rate, maturity type and production
efficiency. The frame size and mature weight of an animal are often related to maturity and fat deposition,
with animals with a lower mature weight and frame size being early maturing (Owens et al., 1993). For
example, ewe lambs have a lower mature weight than ram lambs (Butterfield, 1988; Van der Merwe et al.,
2019b). The Namaqua Afrikaner and Meatmaster breeds have small frame sizes. Dorper sheep, however,
seem to be the exception as they mature early, yet attain relatively higher mature weights (Cloete et al.,
2000). Fat-tailed Damara (a precursor to the Meatmaster) lambs with lower carcass weights than Dorper
lambs had similar levels of subcutaneous fat (Tshabalala et al., 2003). This suggests that fat-tailed breeds
are early maturing and may mature even earlier than the Dorper. Another consideration is the protein
deposition rate, which increases with available nutrients until a maximum is reached and then excess
nutrients are deposited as fat (Gerrits et al., 1996). Siebrits et al. (1986) showed that protein deposition in
animals was related to the pattern of feed intake, and that lean pigs had higher protein deposition peaks,
which occurred at a later stage than in obese pigs. This demonstrated that later maturing breeds, which
usually have higher mature weight (Owens et al., 1993) would exhibit higher growth rates and would finish
later than early maturing breeds, where fat deposition occurs earlier. The principle of relating growth rate and
mature weight to maturity may be confounded by wool breeds such as Dohne Merino and Merino ewes,
which have lower mature weights (Van der Merwe et al.,, 2019b) and do not exhibit high levels of fat
deposition compared with other early maturing breeds. This may be due to partitioning nutrients to wool
production rather than to carcass tissue deposition (Adams & Liu, 2003).

Differences between the breeds may also differences in fat deposition. Ram lambs grow at a faster
rate than ewe lambs, whereas ewe lambs tend to attain maturity at a lower live weight than intact ram lambs
(Butterfield, 1988). Therefore ewes show higher levels of fat deposition than ram lambs at the same live
weight. Ewe lambs had greater fat depths when they entered the feedlot, but fat deposition occurred at a
similar rate in both sexes under an ‘ideal’ nutritional environment (Table 3). Johnson et al. (2005) confirmed
that ewe lambs had greater subcutaneous fat depths than ram lambs when slaughtered at a common
bodyweight. Intact rams also presented higher growth rates and were leaner than castrated lambs at
slaughter (Schanbacher et al., 1980), whereas the fat depths of ewe lambs and wethers were similar when
slaughtered at the same live weight (Dimsoski et al., 1999).

Brand et al. (2018) found higher rates of fat deposition in Dorper lambs than in SAMM lambs, which
were in turn higher than those of Merino lambs. Cloete et al. (2012) observed that the subcutaneous fat
depths of Dormer and SAMM carcasses were greater than those of Dohne Merino and Merino carcasses. In
an earlier study, it was observed that the subcutaneous fat depth of Dormer carcasses was greater than that
of SAMM carcasses (Cloete et al., 2004). It can thus be assumed that fat-tailed breeds mature earlier than
Dorper, followed by the Dormer and SAMM, and the Dohne Merino and Merino are later maturing. This study
showed that subcutaneous fat deposition occurred at the same rate in all breeds, except Meatmaster and
Namaqua Afrikaner, during the finishing period directly after weaning (0.04 mm/day and 0.07 mm/day at the
13th rib and rump, respectively) (Table 3). However, the onset of fat accretion governs physiological
maturity. Therefore, the fat-tailed breeds that show higher rates of fat deposition and store fat in their rump
region are presumably early maturing (Negussie et al., 2003).

Early maturing breeds, in particular the Meatmaster and Namaqua Afrikaner and the Dorper, were
thus fed for shorter periods to attain market-readiness at lighter weights (Table 2). High growth rates were
attained by Dormer, SAMM, Dohne Merino, Meatmaster, and Dorper lambs, with Dormer lambs
demonstrating exceptionally high growth rates in the feedlot. Dohne Merino, Dormer and SAMM lambs could
then be marketed for slaughter at heavier end weights with 30 - 40 days of feeding. The feed efficiency of
most of the breeds in the feedlot proved favourable, apart from Merino and Namaqua Afrikaner lambs. The
Merino presents a lower growth rate and therefore has to be reared for longer, consuming more feed, and
reducing feed efficiency. The indigenous Namaqua Afrikaner lambs presented the most unfavourable feedlot
production characteristics. Owing to the early maturing nature of the breed and the high level of fat
deposition in the tail (Negussie et al.,, 2003), Namaqua Afrikaner sheep would have greater energy
requirements for growth at this bodyweight range (>30 kg bodyweight).
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The DFI in Namagqua Afrikaner, Meatmaster and Dorper tended to be lower than the other breeds.
This might be because of their smaller frame, although this could be ascribed to the higher levels of adipose
tissue, particularly in the tail. Leptin hormones are secreted by these adipose tissues, which regulate
appetite stimulating or suppression mechanisms and thus intake, depending on the blood leptin
concentrations (Pulina et al., 2013). It is thus theorized that the breeds that start to deposit fat at an earlier
age and lighter weight have slightly elevated blood leptin levels compared with the other breeds, resulting in
decreased appetite for a high concentrate ration. Further research may be required to prove this hypothesis.
It may be necessary to apply different feeding regimes for finishing slaughter lambs, in particular for early
maturing breeds. For example, indigenous breeds that are reared in extensive conditions utilize roughage
better than improved breeds (Sheridan et al., 2003). For more cost efficient production, lower energy density
diets could be used to rear early maturing breeds while retarding fat deposition. Because the rearing periods
of these breeds are shorter, along with lower daily intakes, they have lower cumulative feed intakes than the
other later maturing breeds, particularly the Meatmaster. Therefore, these fat-tailed breeds and the Dorper
can be reared to an ideal slaughter weight to produce a carcass with the desired level of fat cover, with less
feed. However, a smaller carcass would then be obtained at slaughter.

Brand et al. (2017) found that finishing periods of 42 days were sufficient to produce the desired
carcass from Merino and SAMM lambs and 21 days for Dorper lambs. This coincides with the findings of the
current study. Brand et al. (2017) reported higher intake and FCR for SAMM and Dorper than those
observed in this study. However, the diet in that study had a lower energy and protein content than that of
the current study (9.41 MJ ME/kg feed and 16.0% crude protein as opposed to 10.41 MJ ME/kg feed and
19.1% crude protein) which accounts for these differences. Terblanche (2013) reported that Dohne Merino
rams weaned at 36.5 kg with an ADG of 0.426 kg/day should be reared for 25 days in the feedlot, whereas
ewe lambs weaned at 33.9 kg with a growth rate of 0.289 kg/day should be reared for 45 days.

It was evident that the growth rate and maturity of lambs from different genotypes varied and therefore
different management strategies and rearing periods should be implemented, particularly if placement of
lambs in a feedlot is deemed an option to achieve the desired product. The breeds in this study showed
acceptable growth rates and feeding efficiencies for commercial feedlot finishing, particularly the Dormer
lambs, but with the exception of the Namaqua Afrikaner.

The onset of fat deposition influenced the rearing periods and marketing weight of lambs. The use of
ultrasound technology to monitor fat deposition proved valuable in determining the optimal point of slaughter
(Hopkins et al., 1996). This is the first study to use ultrasound technology to select animals for slaughter
based on subcutaneous fat cover. However, the implementation of ultrasound technology in lamb rearing
may not be feasible because of the additional costs of equipment, training a technician, and labour. Until this
technology is implemented in the feedlot industry, the market end weights from this study could be used as a
guideline for finishing lambs of the various breeds.

Conclusion

To produce lambs with the ideal carcass classification according to South African standards, different
rearing strategies are necessary for the various sheep breeds. The variations in maturity and the onset of fat
deposition account for the differences in the rearing periods that are required to produce a carcass meeting
the A2 specification. At an average lamb to feed price ratio of 8 to 1 and feed costs accounting for 75% of
feedlot production costs, it would be feasible to finish all of the breeds in this study in a feedlot with the
exception of the Namaqua Afrikaner. Further research may be needed to examine ways to retard fat
deposition in the early maturing breeds such as Dorper, Meatmaster, and Namaqua Afrikaner, including use
of less energy-dense rations for finishing them.
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