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Indigenous South African (SA) sheep important genetic 
resource – Adaptive abilities to harsh environments 

Characterised by small population sizes: 

• Some at risk of becoming endangered 

• Possibly increase risk for inbreeding and loss of diversity  

Mainly utilised in communal and smallholder systems 

• Disregarded in commercial sector 

158 animals representing five indigenous SA sheep populations:  

 

 
Figure 1 Genetic structure of indigenous South African sheep breeds, according 

to principle component analysis (A) and model-based clustering (B)  

 

Figure 2 Genetic distance between populations based on pair-wise Fst 

estimates 

Breed Ho He Fis FROH Ne 
(Current) 

BHP 0,352 0,384 0,083 - 36 

DAM 0,337 0,382 0,118 0,004 81 

FTT 0,326 0,335 0,026 0,008 39 

NAM 0,337 0,344 0,022 0,002 55 

PED 0,356 0,374 0,049 0,004 90 

 

• Moderate heterozygosity levels and relatively large within- and 

between breed variation  

• Low overall levels of inbreeding  

• The presence of divergent lines and subpopulations within 

several populations was shown 
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Genetics Software Distribution 
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Fat-tailed 

(16) 

Pedi 

(29) 

Genotyped with Illumina® Ovine 

50K SNP BeadChip at ARC-BTP 

QC 

SNP and sample-based QC 

performed (PLINK v1.9): 

• 0.05 for missing genotype rate 

• 0.05 for SNP call rate 

• 0.02 for MAF  

• 0.001 for HWE 
  

Statistical Analyses 

• Within pop diversity: He and Ho (PLINK v1.9), 

Effective population size (SNeP software tool) 

• Between pop diversity: Principal component 

analysis (GCTA v1.24), Population structure 

(ADMIXTURE) 

• Inbreeding: Inbreeding coefficient (PLINK v1.9), 

FROH (PLINK v1.9) 

• Phylogenetic tree (APE package in R software) 

 

 

 

Despite small population sizes; sufficient 

genetic variation exists to allow effective 

conservation and sustainable management 

of these populations 

Aim: Investigate genetic diversity parameters and 

marker- and runs of homozygosity-based 

inbreeding levels of SA indigenous sheep breeds 

Table 1 Summary of average observed and expected heterozygosities, 

Inbreeding statistics and effective population size per population 


