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Over the last centuries, increasing human density and corresponding activities have divided 
large nature areas into smaller patches. This widespread habitat fragmentation has lead to 
declining population sizes in many organisms. Low population size is thought to affect the 
ability of populations to adapt to changing environments, because they have less genetic 
diversity and thus less chance of possessing the appropriate gene composition for the new 
environmental conditions.  
 
In this experimental study, the effect of low genetic diversity on adaptability was inferred 
from the extent of local adaptation in two disjunct distribution areas of the natterjack toad 
Bufo calamita in southern Sweden. The toads have large habitat differences, where those 
inhabiting the Swedish west coast (Bohuslän) are influenced by both salty seawater and 
desiccation risk of their breeding ponds. Both factors are likely to be weaker or absent in the 
natterjack populations in southern Sweden (Skåne).  Therefore, the tadpoles of the west coast 
populations were expected to exhibit local adaptations to elevated salinity and evaporating 
ponds, such as increased salinity tolerance and higher developmental rate.  
 
Tadpoles from both areas were raised in the lab in different levels of salinity. The west coast 
populations developed faster and thus were locally adapted to desiccating ponds as predicted, 
but they had lower salinity tolerance than the southern ones. These contradictory results could 
be explained by a negative genetic correlation found between fast larval development and 
salinity tolerance. The negative genetic correlation implies that evolving a faster larval 
development will be accompanied by decreased salt tolerance. In the resulting trade-off 
between short development time and salinity tolerance, the former presumably outweighs the 
latter, explaining the lower salt tolerance of the west coast populations.  
 
Additionally, because of their higher adaptive potential, the most genetically diverse west 
coast populations were found to have adapted better to the desiccation risk: as shown in a 
previous study, they developed faster than the west coast populations with low genetic 
diversity. According to these results, low genetic diversity can be considered to hamper local 
adaptation due to decreased adaptive potential. 
 
In conclusion, given the fact that the natterjack toad is endangered in Sweden, and with the 
current change in climate conditions, the persistence of the genetically impoverished Swedish 
natterjack populations is doubtful. 
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