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Summary

Population diversity, an important level of biodiversity, can be measured as variation in the genetic and phenotypic makeup of populations along
geographical and ecological gradients. The degree of such variation is strongly affected by both spatial and temporal variability. We conducted a
field study on beetle populations inhabiting the fragmented landscape of the Southern Judean Lowland in Israel. To control for the effect of
spatial heterogeneity, we sampled different populations of a generalist and highly abundant darkling beetle species along a steep climatic gradient
where fragmentation intensity was approximately the same. We found that beetle genetic and phenotypic diversity were positively correlated
with temporal weather variability at the monthly and seasonal scales. Nevertheless, genetic differentiation among these populations was moderate
suggesting that gene flow is not restricted along this geographical gradient. Classical literature referring to the interplay between population
diversity and temporal variability has examined temporal weather variation at the yearly scale. However, this time scale may be problematic when
investigating univoltine species, which often respond to shorter scales such as season or month as presented in our study. We thus suggest that
to better understand how an organism perceives the environment it is hecessary to examine its response to varying temporal scales.

Research Goals Conclusions
1. To test if genetic diversity and phenotypic 1. Genetic and phenotypic variation within populations were positively
variation of beetle populations are correlated correlated with the degree of rainfall variation observed at the monthly
with temporal weather variability. and seasonal scales.

2. To test if variation in the genetic and 2. There was a moderate genetic differentiation among Z punctata
phenotypic makeup of populations along populations, i.e., gene flow is not restricted along N-S gradient.
ecological gradients is scale dependent. 3. As expected by the Bergman's rule, Z punctata individuals were smaller

in the southern vs. northern populations.
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variation (CV) measured at monthly scale.

Methods

We analyzed a 40 years period high resolution climatic data, from 7 meteorological stations along a N-S geographical gradient within the Southern Judean lowlands in Israel.
We calculated the coefficient of variation for accumulated rainfall and number of rainy events at yearly, seasonal and monthly scales.

Z. punctata beetles were sampled using uniform-distributed pitfall traps within 5 different sites along the N-S geographical gradient, with control for habitat fragmentation.
Following DNA extraction, we developed specific primers and amplified 700 bp of the COI mitochondrial gene. Sequences were aligned using ClustalW algorithm. We analyzed
genetic diversity, population structure and genetic differentiation between populations using DNAsp software (Rozas et a/. 2003) and GeneAlex (Peakall & Smause 2006).

For phenotypic analysis we measured the following parameters: Elytra length, Tibia length, Upper Tarsus length, E\T ratio, E\UT ratio and T\UT ratio. Statistical analysis
was done using SYSTAT(2005) and PCORD (2004).



