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GENETIC DIVERSITY AND LINKAGE DISEQUILIBRIUM ANALYSIS  
IN ELITE SUGAR BEET BREEDING LINES AND WILD BEET ACCESSIONS  

Diversité génétique et analyse du déséquilibre de liaison dans des lignées 
sélectionnées de betteraves d’élite et des populations de betteraves sauvages / 

Genetische Diversität und Analyse des Kopplungs-Ungleichgewichts  
in Elite-Zuckerrübenzuchtlinien und Wildrübenpopulationen  

ABSTRACT 

Over 400 genetic markers have been used to analyse the genetic diversity and 
linkage disequilibrium present in elite sugar beet lines and wild beet accessions. 454 
single nucleotide polymorphisms (SNPs) were applied to 233 elite lines, and 418 
SNPs to a collection of 91 wild beets. The elite lines were separated into seed parent 
and pollen parent pools, with the wild beets forming a separate cluster in a Principal 
Coordinate Analysis. The extent of linkage disequilibrium (LD) was investigated, and 
persisted beyond 50cM on six of the nine chromosomes in the elite groups, if genetic 
relatedness was not taken into account. With correction for genetic relatedness, LD 
decayed after 6cM on all chromosomes. In the wild accessions, LD decayed after 2 
to 3 cM and was hardly affected by a correction for relatedness. In the elite material, 
persistence of LD was observed in some cases between distant SNPs on the same 
chromosome, and also between SNPs on different chromosomes, pointing to the 
effect of population structure. This strong LD between markers that are not geneti-
cally linked, alongside the persistence of LD in the pollen and seed parent heterotic 
pools, indicates the consistent selective pressure that has been applied during the 
breeding process. Regions on chromosomes 3 and 4 that are known to contain 
genes for disease resistance and for monogermity also showed clear genetic diffe-
rentiation between the pollen and seed parent pools. Other regions, including some 
on chromosomes 8 and 9, for which no a priori information is available to indicate 
their consistent contribution to the phenotype, also contributed to the clustering 
pattern observed in the elite breeding lines. 

 


