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Carcass and muscle yields of ostriches as influenced by genotype
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Abstract

Live, carcass, leg and muscle weight (kg) as well as dressing percentage were compared between
South African Black (Struthio camelus var. domesticus) ostriches, purebred Zimbabwean Blue Neck
(Struthio camelus australis) ostriches and the progeny of Zimbabwean Blue Neck males crossed with South
African Black females, commercially slaughtered at 14 months of age. South African Black ostriches had
the lowest live (84.9 kg) and carcass (43.3 kg) weights, compared to Zimbabwean Blue Necks (100.9 and
51.2 kg, respectively). In general, crossbred birds resembled Zimbabwean Blue Necks more closely for the
guantitative meat traits. However, dressing percentage (51.1%) and yields of different carcass components
(bone, leg) did not differ between genotypes. Six of the major muscles present in the ostrich leg
(M. gastrocnemius, M. femorotibialis accessorius, M. iliotibialis cranialis, M. iliotibialis lateralis,
M. iliofibularis and M. iliofemoralis) showed significant weight differences between genotypes, with South
African Black ostriches yielding the lowest values.
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In the ostrich industry the focus has shifted from production of feathers during the early 1900s to the
current situation where the skin and meat are regarded as the most economically important products (Petitte
& Davis, 1999; Van Zyl, 2001; Cloete et al., 2002). Ostrich meat, contributing up to 45% of the income
from the ostrich (Hoffman, 2005), plays an integral role in the survival and sustainability of the South
African ostrich industry. In volume and value the ostrich industry is the leading South African meat exporter
of all types of meat, including beef and poultry (National Agricultural Marketing Council, 2003). In 2003
South Africa had 10 European Union approved abattoirs for ostrich meat, compared to five export abattoirs
for other types of red meat (National Agricultural Marketing Council, 2003).

Different subspecies of ostrich have different phenotypic characteristics (Duerden, 1919; Sauer, 1968;
Brown et al., 1982; Freitag, 1992), including differences in mature live weight and growth rate (Jarvis,
1998). Currently there is a tendency to crossbreed Kenyan Red Neck (Struthio camelus massaicus),
Zimbabwean Blue Neck (Struthio camelus australis) and South African Black (Struthio camelus var.
domesticus) ostriches, without scientific evidence to guide crossbreeding decisions (Petitte & Davis, 1999).
This study was undertaken in an attempt to provide scientific information on the carcass composition and
carcass yield of different ostrich genotypes.

A total of 46 ostriches, comprising of different genotypes of ostriches (34 South African Black, two
Zimbabwean Blue Neck and 10 Zimbabwean Blue Neck male X South African Black female crosses), were
slaughtered at approximately 14 months of age during 2005 at Klein Karoo Co-operative in Oudtshoorn,
South Africa. All birds were reared at the Oudtshoorn Experimental Farm near Oudtshoorn, South Africa,
and kept in one flock under the same housing, feeding and husbandry conditions.

Ostriches were slaughtered at a commercial abattoir at Oudtshoorn, following commercial procedures,
which involved lairage in roofed pens for a period of 24 h with free access to drinking water. The ostriches
were electrically stunned (105 to 110 V, 400 to 800 mA, 10 s), suspended by both legs and bled by a high
neck cut and a cut to the aortic vein (thoracic stick). Following health inspection, legs were removed (within
45 min from stunning) and allowed to chill for 24 h at 0 to 4 °C.
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Live weight of the birds was recorded just before slaughter. Carcass weight was obtained after health
inspection, before the legs were separated from the carcass. After the 24 h chilling period, the left leg was
weighed, after which the legs were deboned by hand into 12 specific individual muscles, Grade A and B
trimmings and bone. The large membranes and visible fat were trimmed from individual muscles before
weighing.

A one-way analysis of variance (ANOVA) was performed on carcass data, whereas a two-factor
factorial randomised block design was performed regarding muscle weights to include genotype and muscle,
the individual carcass being an experimental unit. The Shapiro-Wilk test was performed to test for non-
normality (Shapiro & Wilk, 1965), and Student's t-Least Significant Difference was calculated at the 5%
significance level to compare treatment means (Ott, 1998).

Means for live, carcass and leg weight (kg), and dressing percentage, bone weight relative to leg
weight (%), leg weight relative to live weight (%), and leg weight relative to carcass weight (%), for the
different genotypes of ostrich are presented in Table 1. Dressing percentage was defined as percentage of
carcass weight relative to live weight.

Table 1 Mean weights (kg £ s.d.) and proportions of carcass components for different ostrich genotypes

Yield parameters South African South African Black X Zimbabwean Blue
Black Zimbabwean Blue Neck Neck
(n=34) (n=10) (n=2)

Live weight (kg) 84.9°+9.2 96.8% +11.2 100.92+ 4.2
Carcass weight (kg) 43.3°+52 51.1°+5.0 51.6%+1.1
Dressing percentage (%) 50.9+2.1 512+ 1.7 51.2+1.0
Leg weight (kg) 147°+1.7 18.0°+1.9 18.2%+0.3
Bone weight relative to leg weight (%) 171+£1.2 159+0.9 16.1+0.5
Leg weight relative to live weight (%) 35.8+1.8 36.4+1.6 36.2+0.8
Leg weight relative to carcass weight (%) 71.0+22 715+16 70.7+0.2

®Means in rows with different superscripts are different (P < 0.05)

South African Black ostriches yielded lower (P < 0.05) values for live, carcass and leg weights,
compared to Zimbabwean Blue Neck ostriches, whereas that of the crossbred birds more closely resembled
Zimbabwean Blue Necks (P > 0.05). However, dressing percentage and proportions of bone and leg to live
and carcass weight did not differ (P > 0.05) between genotypes. The above findings are consistent with the
argument that the mature live weight of Zimbabwean Blue Neck ostriches is higher than that of South
African Black ostriches (Jarvis, 1998). However, mature live weights reported by Jarvis (1998) were 125 kg
for Zimbabwean Blue Necks, compared to 115 kg for South African Black ostriches, with animal age not
reported. Live weight for ostriches of unknown genotype as reported by various researchers (Harris et al.,
1993; Jones et al., 1994; Morris et al., 1995a; b; Pollok et al., 1997a) ranges from 84 to 99.7 kg, with carcass
weights from 43.5 to 55.9 kg, and dressing percentage from 49.0 to 60.0%. Swart (1981) reported a mean
leg weight of 16.1 kg for 14 months old ostriches from Oudtshoorn, South Africa.

Mean weight (kg) and proportions for the individual muscles derived from the three different ostrich
genotypes are presented in Tables 2 and 3. Weights of the M. femorotibialis accessorius, M. gastrocnemius
pars interna and M. iliotibialis lateralis were lower (P < 0.05) in South African Black ostriches than either
Zimbabwean Blue Necks or crosses. On the contrarily, crossbred birds resembled South African Blacks
rather than Zimbabwean Blue Necks in the case of the M. gastrocnemius pars externa. When the
M. iliofemoralis was considered, crossbred birds were intermediate, not differing from either purebred
genotype (P > 0.05). The difference (P < 0.05) between the purebred genotypes was in favour of
Zimbabwean Blue Necks. Weight of the M. iliofibularis differed (P < 0.05) between all genotypes, with
Zimbabwean Blue Necks outperforming the crosses, which in turn outperformed the South African Blacks
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(all differences P < 0.05). When the weight of the M. iliotibialis cranialis was considered, it was higher
(P < 0.05) for the crossbred birds than for South African Black ostriches. The Zimbabwean Blue Neck
ostriches were intermediate in this respect and not different from the other groups (P > 0.05; Table 2).

Table 2 Mean weights (kg £ s.d.) for muscles derived from different ostrich genotypes

South African South African Black X Zimbabwean Blue

Muscles Black Zimbabwean Blue Neck Neck

(n=234) (n=10) (n=2)
M. femorotibialis accessorius 0.69°+0.10 0.88%+£0.12 0.88%+0.11
M. fibularis longus 0.29+0.04 0.32+0.03 0.36 +0.01
M. flexor cruris lateralis 0.30+£0.04 0.36 £0.05 0.35+0.04
M. gastrocnemius pars externa 0.59" + 0.08 0.63" +0.08 0.74*+0.03
M. gastrocnemius pars interna 0.84°+0.13 1.00%+0.10 1.01+0.14
M. iliofemoralis 0.40° +0.06 0.46% +0.08 0.50%+0.01
M. iliofemoralis externus 0.19+£0.03 0.22 £0.03 0.21+£0.00
M. femoraotibialis internus 0.11+£0.02 0.14 £ 0.02 0.13+0.01
M. iliofibularis 1.41°+0.15 1.63"+0.14 1.76%+0.15
M. iliotibialis cranialis 0.49" +0.07 0.60%+0.11 0.56% +0.03
M. iliotibialis lateralis 1.08°+0.15 1.28%+0.15 1.34%+0.02
M. obturatorius medialis 0.55 £ 0.08 0.58 £ 0.08 0.55 £ 0.00

4PCMeans in rows with different superscripts are different (P < 0.05)

Table 3 Muscles expressed as mean percentage (% * s.d.) on a leg weight basis for different ostrich
genotypes

South African South African Black X Zimbabwean Blue

Muscles Black Zimbabwean Blue Neck Neck

(n=234) (n=10) (n=2)
M. femorotibialis accessorius 47105 49+04 48+05
M. fibularis longus 20+0.3 1.8+0.1 20+£0.0
M. flexor cruris lateralis 21+0.3 20x0.3 1.9+0.3
M. gastrocnemius pars externa 40%0.7 35%£0.2 40+0.2
M. gastrocnemius pars interna 57+0.8 56+0.3 55+0.7
M. iliofemoralis 28104 26104 27101
M. iliofemoralis externus 1.3+0.2 1.2+01 1.1+0.0
M. femoraotibialis internus 08+0.2 08+0.1 0.7+£0.0
M. iliofibularis 96+1.1 9.1+£0.7 9.7+10
M. iliotibialis cranialis 3.4+0.6 33+04 3.1+£0.2
M. iliotibialis lateralis 75+0.9 71+05 74+0.0
M. obturatorius medialis 3.8%+0.7 3.2%+0.6 3.0°+0.0

% Means in rows with different superscripts are different (P < 0.05)
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The remainder of the muscles were not influenced by genotype. However, M. obturatorius medialis
yielded a higher (P < 0.05) percentage of the total leg weight in South African Black ostriches than in
Zimbabwean Blue Necks (Table 3). No differences (P > 0.05) between genotypes were found for the other
muscles. M. gastrocnemius, M. iliofibularis and M. iliotibialis lateralis made up almost 27% of the ostrich
leg weight. According to Mellett (1992), the individual muscles with the highest income include the
M. iliofibularis, M. iliofemoralis and the M. iliotibialis lateralis. Although various researchers have reported
the weights for individual ostrich muscles (Morris et al., 1995b; Sales, 1996; Pollok et al., 1997b),
irrespective of the effect of genotype, comparisons are complicated due to different carcass and muscle
dressing methodologies used by different processing plants.

It can be concluded from this study that Zimbabwean Blue Necks and crosses between Zimbabwean
Blue Necks and South African Black ostriches present a higher absolute carcass and muscle weight than
South African Black ostriches of the same age, although carcass yields as a proportion generally do not differ
(P < 0.05) between genotypes. Other than South African Black ostriches, the compared genotypes were
represented by small sample sizes. Further studies are recommended to validate expected crossbred
performances for long term breeding plans.
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