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Abstract (300 word limit)
One of the oldest cereal crops, barley is thought to have been domesticated around 8,000 years ago, in the Fertile Crescent. In this study, we explore the understudied contribution of cuticular lipid metabolism to barley domestication. We performed comparative analysis of wild and domesticated barley cultivars’ leaf cuticle morphology and chemistry combined with phenotypic characterization, multiple microscopical approaches, gas chromatography-mass spectrometry (GC-MS) metabolite profiling, transcript expression analyses, and Li-6800 measurements of leaf gas exchange capacities. In addition, we conducted a series of inoculation assays with Blumeria graminis f.sp. hordei (Bgh), the causal agent of powdery mildew in barely. The results indicate that the leaves of wild barley are more densely covered with epicuticular waxes compared to domesticated leaves with distinct compositions, but both variants contain a similar cuticle ultrastructure. This variance, along with different leaf stomata densities, leads to distinct gas exchange capacities. Our data suggest that the disparate wax content and composition between the varieties has no apparent effect on the Bgh pre-penetration processes. overall, the results provide novel insight into the compositional variances in cuticular lipids of wild and domesticated barley leaves and their impact on plant-environment interactions. 
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