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The field of evolutionary biology is a historical field of science. It seeks to understand the history 

of life on earth; this can be the recent past or the more ancient past. Population genetics 

represents one of the most fundamental and enduring areas of research with the evolutionary 

biology. Population genetics is concerned with the not so small task of understanding the 

genetics basis of evolution. Its primary aims are to understand population structure and to 

understand the evolutionary forces that produced the observed genetic variation in the species 

being studied. As the name suggests, it mostly deals with questions below the species level and 

represents the study of the more recent past.  

In this study I applied a population genetic approach to understand the history of 

divergence between two plant species of the Genus Capsella. One of these species is the 

tetraploid selfer Capsella bursa-pastoris, which has a worldwide distribution. The other species 

is the diploid selfer Capsella rubella, a species confined southern Europe. The study of diverging 

populations can greatly inform us on the process of speciation. Underlying this area of study is a 

mathematical theory called coalescent theory, which can be described as a mathematical 

approximation of the ancestral genealogical history for samples of gene copies from a 

population. Coalescent based simulation approaches have been widely used in recent years to 

study population and species demographic histories. Using coalescent simulation based 

approaches; statistical inference of parameters associated with models of species divergence can 

be made. The parameters to be estimated can include the divergence time between species, the 

migration rates between them after divergence (introgression) and the ancestral population size. 

Using the above approaches, this study identified introgression between both species of 

Capsella. This result questions previously held notions of complete reproductive isolation 

following polyploid speciation, which occurred in the case of Capsella bursa-pastoris. The 

divergence population genetic approach was also utilized at the within species level for Capsella 

bursa-pastoris, to help better understand the demographic history of this species and to further 

understand how it has come to colonize much of the world. Traditionally, gene trees are 

estimated for this purpose in a phylogeographic approach; however, these approaches are prone 

to error and do not adequately account for the randomness of gene trees within populations. 

Here, I employed the more powerful coalescent based approaches. I found that the far Eastern 

Russian population of Capsella bursa-pastoris appears to share more recent common ancestry 

with the European population than with its neighboring Chinese population. This result 

highlights the fact that the current distributions of rapidly colonizing plants do not always give a 

clear indication of the relatedness between populations.  

In conclusion, utilizing multi-locus coalescent based approaches can act as a powerful 

approach to resolving questions surrounding the history of recently diverged species and 

populations; thus tackling some of the questions of primary importance in the study of evolution. 


