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Summary

Data from purebred and crossbred ostriches, consisting of the South African Black (SAB),
Zimbabwean Blue (ZB) and Kenyan Red (KR) strains and their reciprocal crosses, were
analysed to estimate direct breed effects, individual heterosis and maternal breed effects for
slaughter and meat traits. While ZB birds were heavier than SAB ostriches, dressing
percentage was not significantly higher. No conclusive differences were found for purebred
KR ostriches in relation to the SAB strain, possibly due to the limited number of records. The
exception was ultimate meat pH which was higher for the SAB x KR combination.
Introducing the ZB strain to the commercial ostrich industry as a pure breed or in
combination with the SAB will benefit meat yield but do not have other benefits with regard
to the efficacy of meat production.
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Introduction

The commercial ostrich industry is mainly a slaughter industry, with slaughter birds being the
main output. Ostriches are slaughtered for their meat, leather and feathers. Ostrich meat is
considered a healthier red meat option due to its low intramuscular fat content (Sales, 1996).
It has consequently over time become one of the main products from the ostrich industry,
which was originally started primarily for feather production.

The South African Black (Struthio camelus domesticus) is the breed commonly farmed
with in South Africa. However, some Zimbabwean Blues (S. c. australis) and Kenyan Reds
(S. c. massaicus) have over time been introduced to improve slaughter production due to their
bigger size (Engelbrecht et al., 2008). While studies on the genetic diversity within and
between these breeds suggested that crossbreeding would lead to heterosis (Davids et al.,
2012), it is important to assess all aspects of the three pure breeds, as well as their crosses to
determine whether this intervention is in fact beneficial. It has already been shown that
feather yield from ZB birds are less than that from SAB ostriches (Brand & Cloete, 2015).
However, heterosis has been shown for weight at slaughter age when SAB and ZB ostriches
were crossed (Engelbrecht et al., 2008). It was subsequently also reported that meat yield
could be improved by crossing SAB females with ZB males, without sacrificing meat quality
(Davids et al., 2010). The data reported was rather limited though, with not all of the
crossbred combinations being present. This study consequently aims to compare the meat
traits of all the pure breeds and crossbred combinations.

Material and methods
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Data from the progeny of the resource flock on the Oudtshoorn Research Farm, South Africa,
were used. The flock was originally developed as a research resource from SAB breeder birds
donated by commercial ostrich farmers. The flock currently consists of 150 breeding pairs,
and now includes ZB and KR breeder birds. These were introduced to the flock in a
structured crossbreeding program, involving the three pure bloodlines and the reciprocal
crosses between the ZB and SAB strains, and the KR and SAB strains, respectively.

Data from ostriches slaughtered at an EU approved ostrich abattoir between 2009 and
2017 were used. Traits measured were pre-slaughter live weight on the farm (LW), slaughter
weight after exsanguination (SW) and cold carcass weight (CCW) after trimming and 24
hours of cooling. Dressing percentage (CDRESS) was determined by expressing CCW as a
percentage of SW. The ultimate pH (pHu) and temperature of the musculus iliofibularis (fan
fillet) was measured 24 hours after slaughter using a Crison PH25 pH-meter. The m.
iliofibularis was subsequently removed from the right leg of the carcass, de-membraned,
vacuum packed and transported to the University of Stellenbosch for analysis of meat quality
traits. Approximately 2 cm thick steaks were cut perpendicularly to the muscle fibres. The
colour of the fresh meat was evaluated after a blooming period of 30 minutes, by using a
hand-held Gardner Color-guide colorimeter. Reflectance coordinates (L*, a*, b*) of the
Commission Internationale de l’ Eclairage (1976) were measured in triplicate for each sample
at randomly selected positions. The three repeated measurements of L*, a* and b* values,
indicating brightness (lightness), the red-green range (redness) and the blue-yellow range
(yellowness), respectively, were averaged for statistical analysis. Cooking and drip loss (DL)
determination were done according to the method described by Honikel (1998). Cooking and
drip loss, respectively, was computed as the weight loss of the sample expressed as a
percentage of initial sample weight. Meat tenderness was measured on the steaks that were
used for cooking loss (CL) determination, using an Instron machine. Three to six core
samples (1.27 cm in diameter) were cut with a core-borer parallel to the muscle fibre axis.
The mean Warner-Bratzler shear force values (SF) attained from these samples was used in
the statistical analysis.

Slaughter date was used as contemporary group for data analysis. Other fixed effects
fitted were gender, genotype, and the interaction between gender and genotype. Age at
slaughter was included as a linear covariate. For cooking and drip loss, the initial sample
weight was used as covariate. Data from the SAB, ZB and their reciprocal crosses were
analysed together, while the SAB, KR, and their reciprocal crosses were analysed separately.
The ASReml package (Gilmour et al., 2009) was used for all analyses. Breed additive, direct
heterosis and dam-line effects were estimated for each trait in all two-breed combinations
using linear contrasts. Owing to different sampling protocols across slaughter groups four
separate analyses had to be done for each breed comparison to accommodate these
differences.

Results

SAB and ZB analyses

The effect of slaughter group was significant for most traits, with the exception of L*. Gender
was significant for CDRESS and CL only, with males having a better dressing percentage of
48.6 ± 0.3 compared to 47.4 ± 0.3 for females. Traits not influenced by slaughter age were
pHu, CL, colour traits and SF. Differences between pure breeds were evident for all the
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weight traits, as well as for pHu (Table 1). Similarly, significant heterosis was also shown for
all the weight traits, varying from 3.8% for LW to 7.3% for CCW. Interestingly, CDRESS
was independent of breed. Furthermore, significant heterosis was shown for DL, L* and pHu,
with crossbreds having a lower pHu than the pure breeds. Dam line effects were only found
for SW and pHu.

Table 1. Number of records (n) and least square means ± standard error for ostrich slaughter
traits according to genotype for the South African Black (SAB) and Zimbabwean Blue (ZB)
comparison. The significance of the crossbreeding components: additive effect of breed, direct
heterosis (Hd) and dam line effects (Hm) were also indicated for each trait.

Trait* SAB SABxZB ZBxSAB ZB Breed Hd Hm

N 425 63 83 46
LW (kg) 97.7 ± 1.0 101.8 ± 1.8 107.1 ± 1.6 103.6 ± 2.0 ** *** n.s.
SW (kg) 85.8 ± 0.9 93.6 ± 1.6 96.0 ± 1.4 91.4 ± 1.8 *** ** *
N 280 43 38 25
CCW (kg) 38.8 ± 0.6 43.8 ± 1.0 45.6 ± 1.0 44.5 ± 1.3 *** *** n.s.
CDRESS (%) 47.6 ± 0.3 47.4 ± 0.5 48.3 ± 0.5 48.6 ± 0.6 n.s. n.s. n.s.
N 131 20 28 28
pHu 6.21 ± 0.04 6.10 ± 0.06 6.18 ± 0.05 6.43 ± 0.05 *** ** ***
n 104 20 28 26
CL (%) 33.5 ± 0.5 35.0 ± 1.0 35.3 ± 1.0 34.6 ± 1.0 n.s. n.s. n.s.
DL (%) 2.5 ± 0.1 2.2 ± 0.2 2.1 ± 0.2 1.9 ± 0.2 n.s. * n.s.
L* 31.9 ± 0.45 32.6 ± 0.6 30.7 ± 0.6 30.6 ± 0.6 n.s. ** n.s.
a* 13.3 ± 0.2 14.2 ± 0.4 14.3 ± 0.3 14.0 ± 0.4 n.s. n.s. n.s.
b* 8.3 ± 0.2 8.9 ± 0.4 8.1 ± 0.4 8.3 ± 0.3 n.s. n.s. n.s.
N 77 20 28 26
SF (N) 36.5 ± 1.2 38.4 ± 2.1 38.2 ± 1.9 36.2 ± 1.9 n.s. n.s. n.s.
*Trait definitions and abbreviations are listed in text

SAB and KR analyses

The effect of slaughter group was significant for most traits, with the exception of DL and L*.
Gender was only significant for CDRESS and CL. Traits significantly influenced by slaughter
age were SW, pHu and DL. Differences between pure breeds were evident only for CL, with
KR ostriches having a higher CL than SAB ostriches (Table 2). Significant heterosis was
found for SW (6.7%), CCW (7.9%) and pHu (2.5%). Dam line effects were present for pHu,
with progeny with a KR as dam having the highest pHu.

Discussion and Conclusions

Even though the ZB and KR pure breeds were generally heavier at slaughter age, dressing
percentage of the crossbred combinations was not better than for the SAB birds. Some
evidence for heterosis was evident, confirming previous estimates for the SAB and ZB
combinations (Engelbrecht et al., 2008). Since increased weight of crossbreds are widely
attributed to increased feed consumption rather than improved feed conversion efficiency
(Retallick et al., 2013), the higher weight does not necessarily translate to a real economic
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advantage, except when earlier slaughter holds distinct advantages. Heterosis for meat quality
parameters was low. However, since pHu has strong relationships with the colour and water-
holding capacity of meat, the findings with regard to differences in pHu is important with
regard to meat quality. More data is however needed to verify these results. Given that feather
yield might also be compromised as a result of crossbreeding (Brand & Cloete, 2015),
crossbreeding cannot be advocated at this stage for increased production efficiency. Skin yield
and quality traits will also have to be evaluated and considered to quantify crossbreeding in
an economic context.

Table 2. Number of records (n) and least square means ± standard error for ostrich slaughter
traits according to genotype for the South African Black (SAB) and Kenyan Red (KR)
comparison. The significance of the crossbreeding components: additive effect of breed, direct
heterosis (Hd) and dam line effects (Hm) were also indicated for each trait.

Trait* SAB SABxKR KRxSAB KR Breed Hd Hm

N 318 25 61 26
LW (kg) 97.3 ± 0.8 106.3 ± 2.3 105.6 ± 1.6 102.5 ± 2.4 n.s. n.s. n.s.
SW (kg) 86.2 ± 0.9 94.3 ± 2.4 93.2 ± 1.9 89.6 ± 2.9 n.s. * n.s.
N 187 16 36 15
CCW (kg) 42.8 ± 0.8 49.6 ± 1.8 46.9 ± 1.8 46.6 ± 1.9 n.s. ** n.s.
CDRESS (%) 50.5 ± 0.3 51.1 ± 0.8 50.4 ± 0.6 52.2 ± 0.8 n.s. n.s. n.s
N 122 13 27 14
pHu 6.16 ± 0.03 6.49 ± 0.08 6.21 ± 0.05 6.23 ± 0.08 n.s. ** **
N 68 12 27 13
CL (%) 31.9 ± 0.4 32.9 ± 1.2 35.9 ± 0.9 34.5 ± 1.3 ** n.s. n.s.
DL (%) 1.9 ± 0.1 1.6 ± 0.3 1.3 ± 0.2 2.2 ± 0.3 n.s. n.s. n.s.
L* 31.8 ± 0.3 31.5 ± 0.7 31.1 ± 0.5 32.7 ± 0.7 n.s. n.s. n.s.
a* 13.0 ± 0.2 13.6 ± 0.5 14.2 ± 0.3 13.8 ± 0.5 n.s. n.s. n.s.
b* 8.7 ± 0.1 8.0 ± 0.4 8.5 ± 0.3 8.8 ± 0.4 n.s. n.s. n.s.
SF (N) 32.8 ± 1.0 34.7 ± 2.4 37.1 ± 1.7 32.2 ± 2.3 n.s. n.s. n.s.
* Trait definitions and abbreviations listed in text
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