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Abstract 

 

Microsatellite (SSR) markers have been accepted and employed as useful tools for measuring genetic diversity and 

divergence within and among populations. In this study, the utility of 15 SSR markers in discrimination of 33 

Orobanche cumana (broomrape) populations from different geographical locations (Moldova, Romania, Bulgaria, 

Serbia, Turkey, China) was assessed. A total of 279 O. cumana plants were genotyped and 110 alleles identified. The 

level of genetic polymorphism of SSR markers was evaluated by calculating the effective number of alleles per locus 

(Ne), which demonstrated an average of 5.243, Polymorphic Information Content index (PIC: 0.745), Nei's genetic 

diversity (H: 0.782) and, Resolving power (Rp: 5.794). Most markers showed PIC values higher than 0.5, indicating a 

big genetic polymorphism in O. cumana populations. Based on the Rp index and PIC values, genetic diversity in the 

broomrape populations from Turkey (Rp: 4.774, PIC: 0.722) and Moldova (Rp: 4.394, PIC: 0.716) was higer than in 

other populations. However, the studied microsatellite markers system characterized very well the genetic structure of 

all O. cumana populations included in this study. Seven SSR markers (Ocum-052, Ocum-059, Ocum-074, Ocum-081, 

Ocum-087, Ocum-196, Ocum-197) were selected based on the statistical analysis as the most informative and efficient 

markers for measuring genetic diversity in O. cumana.  
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Microsatellite markers also known as simple 

sequence repeats (SSR) are DNA sequences that 

consist of short, tandemly repeated motifs (5-50-

fold repetitions) of one to six base pairs in length 

(Vieira M.L.C. et al, 2016). They are widely 

dispersed across the genome, especially in the 

euchromatin, coding and non-coding nuclear and 

organellar DNA, have a known location and can be 

easily identified by methods of molecular biology 

(Kalia R.K. et al, 2010; Phumichai C. et al, 2015). 

Over the last years, advances in molecular 

genetics methodology have led to widespread use 

of codominant molecular markers, mainly SSR, 

because of their desirable attributes, such as high 

variability and informativeness, multiallelic nature, 

specific chromosomal location, and experimentally 

reproducible among related species (Mason A.S., 

2015; Zeni Neto H. et al, 2020).  

Thus, SSR sequences are greatly useful in 

studies of genetic diversity among species, 

populations and individuals, population structure 

analysis, conservation and restoration of 

biodiversity, constructing genetic linkage maps, 

taxonomy, phylogenetic features of biological 

species and evolutionary processes in plants 

(Sheriff O., Alemayehu K., 2018; Vieira M.L.C. et 

al, 2016; Kalia R.K. et al, 2010). Microsatellite or 

SSRs are especially used to analyze genetic 

diversity, relationship and population structure in 

different plant species such as cotton (Ditta A. et 

al, 2018), sugarcane (Zeni Neto H. et al, 2020), 

rice (Becerra V. et al, 2017), mung bean (Kaur G., 

et al, 2018), peanut (Bosamia T.C. et al, 2015), 

sorghum (Billot C. et al, 2013), palm (Kpatènon 

M.J. et al, 2020), onion (Ricciardi L. et al, 2020), 

medicinal plants (El-Bakatoushi R., Ahmed 

D.G.A., 2017; Zhong A. et al, 2019; Stavridou E. 

et al, 2021) etc. 

More recently, molecular researches 

employing SSR markers was focused on the 

Orobanche cumana species (broomrape) a root 

parasitic plant, specific to sunflower crop, which 

causes severe yield and quality losses in sunflower 

production. Thus, some data regarding genetic 

diversity and population structure of broomrape 

populations from different countries like Romania, 

Russia (Guchetl S. et al, 2014), Turkey (Bilgen 

B.B. et al, 2019), Bulgaria (Pineda-Martos R. et al, 

2014), Republic of Moldova (Duca M. et al, 2017), 

Spain (Pineda-Martos R. et al, 2013; Martín-Sanz 

A. et al, 2016) etc., have been reported.  


