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The present study focused on the biological, ecological and genetic variations in the sub-

species Triturus vittatus vittatus (newts) from various breeding sites in northern and central 
Israel, the southern limit of its distribution. The altitudes of the different ponds ranged from 0 

to 740 m ASL. Genetic variations were studied using the RAPD-PCR, as well as sequencing 

of mtDNA genes, the conserved cytochrome b and the variable part of the mitochondria, the 

control region (D-loop). Ecological and limnological characterization of the different winter 

ponds was carried out at the natural habitats, and in the laboratory. 

Comparing the limnological and ecological variables in the ponds showed differences. The 
general ion concentration as measured by the electrical conductivity differs in the ponds 

examined and varies between 0-1210 µS/cm, in most ponds conductivity was found to 

increase with the approach of the ponds drying out. A significant rise in temperature in all 

ponds, from winter to summer, was noticed and ranged from 6-34ºC. pH values varied in the 

ponds from 6.5 to 9.5 but in most cases was around 7.5-8.5. There was a definite difference in 

the turbidity between ponds.    

Weight of adult newts during aquatic stage varies between 2 and 5.14 gr. and the total length 

varies between 8.2 and 11 cm. During terrestrial phase the average weight was lower and 

ranged from 1.0-1.8 gr. No significant differences in body size were found between males and 

females, or between the different ponds. 

Results from the RAPD-PCR showed that number of bands differed among the populations. 
The band-sharing index for DNA similarity was very high among ponds in northern Israel, 

though not identical, and lower when these ponds were compared to that in central Israel.  

The cytochrome b fragment (413bp clone) was determined and differed only in five bp. 

Dovev’s population, the pond at the highest altitude examined in this study, was found to be 

more variable then the other ponds. 

The control region sequence was determined from a 569bp clone, and differed in seven base 

pairs. Afeka pond, the lowest in altitude and furthest in distance from all other ponds, had the 

highest variability. Amiad rock pools, which are the most remote and lowest in altitude of the 

Upper Galilee ponds, showed the highest variation among these ponds. The control region 

was more variable in Afeka and Amiad, possibly having been affected by differences in 

ecological conditions due to changes in altitudes. 

In conclusion, it would appear that habitats that newts inhabit differ in the ecological and 
limnological conditions; nevertheless all have characteristics of unstable habitats that might 

have an affect the newt’s life cycle. 

Genetic variation in the T. v. vittatus, is higher in the control region than in the cytochrome b 

gene. Variations in the control region fragment are higher in the species found at lower 
altitude sites, where the conditions are known to be more variable.  



The present study suggests that altitude and fragmentation may have an effect on the genetic 

variation of T. v. vittatus species.  


