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SUMMARY – Twenty four unlinked SSR markers were used to genotype 192 durum wheat accessions from the 
Mediterranean region, consisting of 172 landraces and 20 modern widely grown varieties. Clustering and 
ordination methods provided a picture of the relationships between individuals, and the program Structure 
assigned genotypes to different groups using a Bayesian approach. Cluster analysis showed that the accessions 
tended to group according to their geographical origin. All accessions from Turkey, but one, grouped together. 
Modern Spanish and Italian cultivars clustered together excepting cultivar Simeto, which clustered with a group of 
Italian landraces. Population was structured in three clusters: one formed by landraces from the Middle East, 
Egypt and the Balcan Peninsula, another  formed by landraces from the western Mediterranean countries and a 
third one consisting in all modern cultivars, excepting Simeto. 

 
 
 Genetic diversity plays a vital role in developing new cultivars. Genetic stocks conserved in 
genebanks, such as landraces are a valuable source of diversity. Landraces may have useful alleles 
for genes responsible for adaptation, but are difficult to use because they often contain several 
genotypes and it complicates the determination of the allele frequency for large sets of accessions. In 
this paper, we present an approach to determining the genetic relationships and structure between a 
set of 192 durum wheat accessions from the Mediterranean region. 
 
 
Material and methods 
 
 Twenty four unlinked SSR markers (Fig. 1) were used to genotype 192 durum wheat accessions 
from the Mediterranean region, consisting of 172 landraces and 20 modern widely grown varieties. 
Diversity indices and LD parameter r2 were calculated with the PowerMarker software (Liu and Muse, 
2005). UPGMA cluster analysis based on Nei distance (Nei, 1972) was used to determine the genetic 
relationships between accessions and origins.  
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Fig. 1. p-values of LD across 24 unlinked SSR for the 192 durum wheat 

accessions and description and summary statistics of these SSR. 
 Structure (Pritchard et al., 2000) was used to infer the genetic structure of the population and 

Options Méditerranéennes, Series A, No. 81 

 
71



determine the optimum number of subpopulations (K) and the probability of each individual to belong 
to each group. 
 
 
Results and discussion 
 
 The average frequency of multiple alleles for all loci was 0.08 when two alleles were detected, but 
close to 0 for detecting 3 alleles (Fig. 1). We were not able to estimate the within accession allele 
frequency because we bulked the  
 
 DNA from 10 plants. In this first step, we ignored the presence of the third allele, which was 
designated as the weakest band, and thus, was the lowest frequency allele in the accession or 
possibly a PCR artifact. The subsequent analyses were performed considering multiple alleles as 
genotype data with unkown gametic phase. 
 
 

 
Fig. 2. Cluster analysis of the durum wheat accessions based in 

the allelic composition for 24 unlinked SSR. 
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 Cluster analysis (Fig. 2) showed that the accessions tended to group according to their 
geographical origin. All accessions from Turkey, but one, grouped together. Modern cultivars, 
originating in Spain and Italy clustered together. They also showed a low average number of alleles 
and PIC values (3.7 and 0.38, respectively). The exception would be Simeto, which clustered with a 
group of Italian landraces. 
 
 The model-based clustering method was tested for K from 2 to 5. Only when 2 subpopulations 
were considered, were all accessions classified in one or the other at a p>0.5, and only 8 landraces 
from different origins were not classified in any of the three groups when K=3. Two of the three groups 
represented different geographical regions, i.e. one was mainly formed by landraces from the Middle 
East, Egypt and the Balcan Peninsula, while the other was formed by landraces from the western 
Mediterranean countries. The modern cultivars, excepting Simeto, were classified in the third group 
jointly with Turkish landraces.  This result did not agree with the results of the distance-based cluster 
analysis (Fig. 2). 
 
 The LD parameter r2 was significant for 39 % of the pairwise estimates (276) and varied from 
0.002 to 0.074, with a median of 0.009. These values are lower of those found in elite wheat 
accessions (Breseghello and Sorrells, 2006), as was expected for a set of landraces. 
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