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Abstract:

An increase in global average temperature and the occurrence of extreme temperature events
threaten crop productivity worldwide. Abiotic stresses, such as heat and drought, are particularly
critical during plant reproductive development and affect inflorescence development and
morphology, flower fertility and seed set. Barley is characterized by a high degree of genetic
diversity and plasticity in response to abiotic stresses. However, the genetic underpinnings of
spike development in response to stress are not well understood. We aimed to identify natural
genetic variation for developmental plasticity in response to stress in a germplasm collection of
elite cultivars and landrace genotypes from the Middle East. We found that the developmental
plasticity and spike development strongly differed between elite and landrace barley genotypes.
Using global transcriptome profiling of developing shoot apical meristems under abiotic stress in
genotypes with different stress responses we identified genes and gene networks controlling
spike development, floret fertility and grain set under stress. We present and discuss the possible
functions of these genes in controlling spike development and fertility in barley.
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