
Usefulness of Microsatellites for Positioning the Tunisian Almond 
germplasm in its Mediterranean Geographic Context 

PLANT  MATERIAL 
 82 almond genotypes most of them originated from Tunisia (50), the others included in the National 
collection were from France (9), Italy (7), Morocco (1), Spain (8), USA (3), or were of unknown origin (4). 
Leaves were sampled in early Summer and were immediately ground to a powder in liquid nitrogen before 
storage at -80°C.  

RESULTS 
 The majority of the Tunisian genotypes were 
clustered together but they showed several minor 
groups, which revealed their high heterogeneity 
(cluster A, Fig. 2). This is probably due to the traditional 
method of propagation of this species all over the 
country which was mainly done by seeds (open-
pollinated), until the more extensively use of grafting in 
the Mediterranean at the beginning of the 20th century 
(Grasselly and Crossa Raynaud 1980). In addition, the 
need of out-crossing of this species as self 
incompatible is assumed to be one of the main causes 
of the existing genetic diversity.  
The clear distinction between the majority of local 
cultivars from the central and Southern part and all of 
the other groups which was not previously 
demonstrated using RAPD (Gouta et al. 2008) is a 
proof of the higher discrimination power of SSRs 
compared to RAPD.  
 In contrast to what has been observed in group A 
(Fig. 2), the local cultivars from Bizerte (north of 
Tunisia), were clustered in the group C with some 
European and all the North American cultivars. These 
last originated from material of the Languedoc region 
of France (Kester 1994). In fact, the position of this 
area in the extreme north of Tunisia probably favored 
the exchange of genotypes between both shores of the 
Mediterranean Sea (Fig.3). The presence in group C of 
the two cultivars: ‘Porto Farina’ as was the old name of 
Ghar El Melh (a city in Bizerte) and ‘Faggoussi’ could 
be another fact in favor of this hypothesis. Moreover, 
the high bootstrap values observed in the sub cluster 
grouping cultivars from Bizerte (85% for ‘Abiodh Ras 
Djebel’ and ‘Khoukhi’ and 93% for ‘Dillou’ and ‘Blanco’) 
support the specificity of this site.   

INTRODUCTION 
  Microsatellites or SSRs are currently being 
employed for molecular characterization, estimation 
of genetic diversity and genetic relationships among 
almond cultivars and related Prunus species. As 
little information is available about the genetic 
diversity and relatedness within Tunisian almond 
cultivars and their relationship with the others 
originated from other countries, the aims of this 
work are to identify by SSR analysis the cultivars 
preserved in the Tunisian National Collection and 
the landraces collected directly from different sites 
of the country (Sidi Bouzid and Bizerte), to 
determine their relatedness to European and 
American cultivars and to estimate the level of 
genetic diversity.  
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CONCLUSION 
 SSRs analysis has been successfully used to 
examine the crop origin, geographic divergence and 
distributions of the Tunisian germplasm. This study 
reveals the high diversity and the distinct origin of the 
Tunisian almond germplasm and can be considered as 
a first step in understanding the origin of local and 
traditional cultivars. Thus, all the Tunisian genotypes 
except the northern cultivars from Bizerte, were 
genetically distant from the European and American 
cultivars studied. This suppose the existance in Tunisia 
of two gene pools. One in the North that may originates 
from materiel exchange with countries of the Northern 
border of the mediterraneen and a second in the center 
and southern part probably issued from the ancien silk 
route of Tombouctu (Gouta et al. 2012) . The great 
diversity found in the almond germplasm supports the 
idea that Tunisia has a valuable source of almond 
genes to be exploited in further international breeding 
programs.  

METHODS 
 DNA extraction: Total DNA was extracted from young and healthy leaf tissue following the protocol of 
Doyle & Doyle (1987). 
 DNA amplification: DNA was amplified by PCR using ten primer pairs of microsatellite , nine pairs 
derived from a library enriched for AG/TC motifs, constructed with the almond cultivar ‘Texas’ (Mnejja et al. 
2005) and one pair previously cited by Joobeur et al. (2000).  
 Data analysis: Data were analyzed as discrete variables (1) for the presence and (0) for the absence 
of a similar band (Fig.1) Cluster analysis was done using SAHN procedure of NTSYS software ver. 2.1 
(Rohlf 2000) , which uses the unweighted pair group method with arithmetic averages (UPGMA) to cluster 
the genotypes. Obtained results were used to construct a final dendrogram showing all accessions. 
Bootstrap support values were obtained from 2000 replicates using TREECON 1.3b (Van de Peer and De 
Wachter 1994). 

Figure 2 : Dendogram based on Dice coefficient  illustrating  the genetic  similarities among  82  
almond genotypes obtained by 10 SSR Primers data. 

Figure 3: Main routes along which  almond  was dissemination from its origin  to the 
shores of the Mediterranean  sea. 

Figure 1: Polymorphic amplification products resultant from the SSR primers CPDCT025 

on a part of the 82 almond genotypes 
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