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1Introduction 
Ostrich meat has become a global commodity. Ostrich meat is considered to be healthier than 
beef meat, because of it low intramuscular fat content (Sales, 1996). This has lead to an 
increased global demand for ostrich meat.  Successful ostrich production is crucial to 
supplying this increased global demand. Chick mortality rates are high and this is a major 
stumbling block for producers (Cloete et al., 2001; Cloete et al., 2002). Crossbreeding is 
known as a tool to improve fitness traits in populations and thus enhance the overall 
performance of an animal. 
 
Little information is available on the effect of ostrich strains and their crosses on meat 
quality (Hoffman, 2005) and other important economical traits. Zimbabwean blue (ZB) and 
the South African Black (SAB) differed in their physical but not sensory meat characteristics 
(Hoffman et al., 2007). Moreover there are clear strain differences between the SAB, ZB in 
live weight traits (in favour of the ZB) and reproduction (in favour of the SAB) (Brand et al., 
2005; Hoffman et al., 2007; Cloete et al., 2008). Little information is known about the 
farmed performance of the other commercial ostrich strain in South Africa, the Kenyan 
Redneck (KR). According to Jarvis (1998), it is substantially bigger in size compared to the 
SAB. It has to be stated that the SAB has probably been domesticated for a longer period, 
and therefore they may handle slaughter stress better than its contemporaries of the other 
strains. Stress is known to affect post-slaughter muscle pH, and it has been shown that SAB 
slaughter birds have a lower ultimate pH compared to the ZB strain (Hoffman et al., 2007). 
Against this background, the effect of crossbreeding ZB and KR with SAB on the 
quantitative and qualitative meat traits was studied.  

Materials and methods  
This study was conducted on the ostrich genetic resource population at the Oudtshoorn 
Research farm in the Western Cape province of SA. The known SAB and ZB strains on the 
farm (see Cloete et al., 2008 for description) have recently been complemented with 12 KR 
males and 6 KR females. The KR females were used for pure breeding, while the excess 
males were mated to SAB females for production of crossbred chicks. In the experimental 
design, the SAB dam was chosen as the dam-line, because of its better reproduction ability 
compared to the ZB (Cloete et al., 2008). The ZB and KR birds were selected as the sire-
lines because the former strain has a known heavier bodyweight than the SAB, and the latter 
strain is has also been reported to be heavier (Jarvis, 1998). The crosses involved crossing 
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the SAB as the dam-line with the ZB and KR as sires. Chicks from the various combinations 
(SAB, ZB, ZB x SAB, KR and KR x SAB) were hatched in 2007 and 2008, and grown out 
under commercial conditions on a maintenance diet (10.5 MJ/ME and 160 g protein/kg dry 
matter). 
 
Physical measurements. The physical measurements for pH 24 hours after slaughter (pH24), 
cooking loss, drip loss, tenderness and colour were done according to the protocol in 
Hoffman et al., 2008. The only difference was the pH meter used to measure the ultimate pH 
(Testo 205, AG Germany). 
  
Statistical analysis. A final dataset of 76 records were analyzed. The aim was to determine 
if the genotype of the individual bird has a significant influence on the slaughter traits. The 
traits analyzed were slaughter weight (SLW), carcass weight (CW), pH24, cooking loss % 
(CL), dripping loss (DL), tenderness, color intensity (CI) and color saturation (CS). A 
descriptive analysis was done to check for normality and to determine the means and 
standard errors and deviations for each trait. A linear model was run using SAS (SAS, 2003). 
The different genotypes were considered as treatments, the traits as the dependent variables 
and age as a covariate for SLW and CW. Bonferonni comparisons were applied to the dataset 
to compute any significant differences (P<0.05) between the treatment means. Three 
contrasts were run for each trait proved to have differences between their means, testing the 
following hypothesis: (1) The crosses differ from the dam-line; (2) The crosses differ from 
the sire lines (3) The dam line differs from the sire lines. 
 
Results and discussion 
There were differences (P=0.028) between the means for SLW of the SAB (85.4 ± 1.2kg) 
and ZB (93.7 ± 4.4kg). This difference between the latter lines is supported by research 
published by Engelbrecht et al., (2008). It was assumed, because the KR strain had a fairly 
heavy live weight (135kg) compared to other ostrich strains (Jarvis, 1998) that it would be 
heavier at slaughter than the SAB. However this contention cannot be supported by the 
means in Table 1. 
 
Table 1: Means (± SE) for the slaughter weight and carcass weight of each genotype 
Genotype     N        SLW (kg)                        CW  (kg)                            
SAB  39 85.4 ± 1.2 43.2 b ± 0.7 
ZB  12 93.7 ± 4.4 48.1 a ± 2.0 
SABxZB  10 92.6 ± 2.4 48.4 a ± 1.1 
KR 5 89.0 ± 3.1 47.0 ab ± 1.6 
SABxKR 10 87.0 ± 2.4 47.0 ab ± 1.1 
a-bMeans within columns with different letters are significantly different (P<0.05) 
 

For CW however, ZB and the ZB x SAB genotypes outperformed the purebred SAB. For 
contrast 1, it was found that the crosses were heavier than the dam-line (P<0.01). For 
contrast 2, the carcass weight of the sire-line were not different to that of crosses (P=0.436). 
As pertaining to contrast 3, the sire-line heavier than the dam-line (P<0.01). This implies that 
there could be direct heterosis involved in carcass weight and that crossbreeding could be a 
tool to augment carcass weight, as was also suggested by Engelbrecht et al., 2008 for the 



SAB, ZB and their reciprocal cross. 
 
Genotype did affect drip loss and tenderness of the meat significantly. However differences 
were found between the genotypic means for CL% and pH24. In case of the pH24, the mean 
for the SAB was lower than that of the ZB and the KR. This might be because the ZB and 
KR have a more feisty temperament than the SAB. The crosses were intermediate in this 
respect and not different from the SAB strain (P>0.05). Contrast 1 did not suggest a 
difference between the crosses and the SAB as a dam line. Contrast 2 showed that the pH24 
of the crosses differed from that of the sire-lines (P<0.05), whereas the pH24 of the dam-line 
was lower than that of the sire-line in contrast 3(p<0.01). The present results pertaining to the 
SAB and ZB strains and the ZB x SAB cross were consistent with those of Hoffman et al. 
(2007) who reported that the pH of ZB birds was higher than that of SAB contemporaries, 
the ZB x SAB cross being intermediate. We observed slightly higher drip loss % for the 
strains in common when compared to the study by (Brand, 2006). The SAB had a higher 
CL% than the ZB and KR, and was not different to the crosses. Contrast 1 for CL% indicated 
that the dam-line means were similar to the crosses (P=0.74). For contrast 2 it was found that 
the means of the crosses differed from that of the sire lines (P<0.05). Contrast 3 was 
significant (P<0.01), suggesting that CL% for SAB differed from the sire-lines.  
 

Table 2:  Means (± SD) for the meat quality traits of each genotype 
Genotype N pH24 DL % CL % Tenderness 

SAB 39 6.06 b ± 0.19 2.42 ± 1.02 38.2 a ± 2.33 39.6 ± 6.75 

ZB 12 6.43 a ± 0.29 2.37 ± 0.90 35.0 bc ± 3.83 41.4 ± 8.53 

SABxZB 10 6.20 b ± 0.20 2.53 ± 1.20 38.3 a ± 2.64 42.8 ± 12.2 

KR 5 6.45 a ± 0.27 3.31 ± 1.33 33.8 c ± 5.52 45.1 ± 8.90 

SABxKR 10 6.20 b ± 0.23 3.22 ± 1.50 37.6 ab ± 2.33 44.9 ± 12.5 
a-cMeans with different letters are significantly different (P<0.05) 
 
There were no significant differences for any of the traits in Table 3. Hoffman et al., (2007) 
studied 10 muscles of the SAB, the ZB and the ZB x SAB. Significant differences towards 
lighter and redder meat in the SAB compared to the ZB were reported in some muscles in the 
latter study, but these effects were not consistent over all the muscles. 
 
Table 3:  Means (± SD) for color traits of each genotype 
Gen      N L value A value B value Hue angle Chroma 
SAB 39 30.0 ± 2.6 16.1 ± 1.5 8.74 ± 1.4 28.3 ± 2.5 18.4 ± 1.9 
ZB 12 27.8 ± 4.4 15.5 ± 2.6 7.86 ± 1.7 26.8 ± 2.7 17.4 ± 3.0 
SABxZB10 30.6 ± 4.1 15.5 ± 2.6 8.02 ± 2.3 26.9 ± 4.0 17.4 ± 3.3 
KR   5 29.7 ± 3.7 14.2 ± 2.0 6.87 ± 1.6 25.5 ± 3.0 15.8 ± 2.5 
SABxKR10 33.0 ± 7.0 15.4 ± 2.1 8.41 ± 2.0 28.4 ± 3.4 17.6 ± 2.7  
 
 
Conclusion 
The present study indicates that physical meat output of ostriches could be improved by 
crossing SAB birds as dam line with ZB male birds, without sacrificing meat quality. Chick 



survival of the crossbred progeny was also markedly improved relative to purebred ZB 
chicks, leading to an additional benefit (Engelbrecht et al., 2008). Crossbreeding with the KR 
strain may result in similar benefits, but more data may be required to prove this contention 
beyond reasonable doubt.  The present results also support previous results pertaining to the 
pH of ostrich meat on a larger and more informative data set. The higher ultimate pH of ZB 
and KR birds can possibly result from higher stress levels in these birds, as suggested by 
Hoffman et al., 2007 with reference to the ZB strain. However, no discernable differences 
among genotypes were found for tenderness, drip loss and instrumental colour traits of the 
meat. 
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