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Wyniki badań z ostatnich lat pokazały, że 
populacje mobilnych zwierząt o rozległych, 
ciągłych zasięgach mogą się różnicować pod 
wpływem czynników ekologicznych, pomi-
mo braku fizycznych barier dla przepływu 
genów. Sugeruje to, że specjacja ekologiczna 
może mieć istotne znaczenie w procesie po-
wstawania nowych gatunków. Największym 
utrudnieniem w badaniu związku między 
procesami ekologicznymi a genetyczną struk-
turą populacji były dotąd ograniczone możli-
wości precyzyjnego ustalenia relacji między 

fenotypem a genotypem. Jednak postęp w 
dziedzinie biologii molekularnej pozwala na 
badanie zmienności genetycznej naturalnych 
populacji w skali całego genomu u coraz 
większej liczby gatunków roślin i zwierząt, 
dzięki czemu możliwa jest identyfikacja ge-
netycznego podłoża cech wpływających na 
dostosowanie. Synteza ekologii i genetyki 
populacji wydaje się teraz możliwa i należy 
oczekiwać, że przyczyni się ona do burzliwe-
go rozwoju biologii ewolucyjnej w najbliż-
szej przyszłości.

PERSPEKTYWY I KIERUNKI PRZYSZŁYCH BADAŃ

MECHANISMS OF GENETIC DIFFERENTIATION AMONG CONSPECIFIC POPULATIONS

Summary

The process of genetic differentiation among 
conspecific populations constitutes the first stage 
of speciation, and its understanding is crucial for 
the advance of evolutionary studies. However, the 
underlying ecological mechanisms controlling gene 
flow between populations are still poorly known. 
According to the classical population genetic theory, 
genetic differentiation among populations results 
from spatial isolation due to physical barriers to dis-
persal. In the absence of such barriers in contempo-
rary distribution of a species, genetic differentiation 
among populations was usually explained by past 
fragmentation of a species range, e.g. as a result of 
isolation in different refugia during the Pleistocene 
glaciations. In many extant species of animals and 
plants, distinct evolutionary lineages have non-over-
lapping geographical distributions, and the time 
of their splitting is often estimated at several mil-
lion years, suggesting their long-term geographical 
separation. However, genetic studies on remains of 
Pleistocene mammals revealed that the correlation 
between phylogenetic relationships and geographi-
cal distribution does not necessarily imply long-term 
genetic isolation. The distribution of lineages was 
shown to dynamically change over time due to lo-

cal extinctions and reinvasions. In some cases, range 
boundaries between genetically distinct populations 
were surprisingly stable despite lineage shifts, sug-
gesting that they could have been shaped by eco-
logical barriers that were relatively constant through 
time. Consistently, recent studies on extant popula-
tions of highly mobile animals with wide continu-
ous ranges revealed cryptic genetic structure in the 
absence of physical barriers to dispersal, which may 
be shaped by ecological factors.

This suggests that ecological speciation may 
play an important role in the process of formation 
of new species. Studies on the role of ecological 
factors in population differentiation have been con-
strained by limited knowledge of the relationship 
between phenotype and genotype. However, recent 
advances in molecular biology opened the possibil-
ity of studying genome-wide variability in natural 
populations, enabling identification of the genetic 
background of traits influencing fitness. The synthe-
sis of population ecology and population genetics 
seems to become possible, and it may be expected 
to lead to a fast advance in evolutionary biology in 
the nearest future.
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