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Developmental pathways regulating wheat inflorescence architecture
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Wheat inflorescence architecture contributes to grain yield potential. The wheat
inflorescence consists in a spike with a main axis carrying lateral sessile spikelets that
are directly attached to the rachis and also a terminal spikelet. The spikelet constitutes
the basal unit of the spike inflorescence. Wheat inflorescence architecture is determined
by the activity of different meristem types and the timing of transitions between them.
Although some of the genes controlling wheat meristem activities have been identified,
understanding of the network of transcriptional regulators controlling this process is
lacking. To address this, we used a set of classical and modern approaches of genetics
and developmental biology, including high-throughput genotyping, light and electron
microscopy and bioinformatics. We found the development of additional organs of the
spikelet, glumes and flowers, in the 7. jakubzinerii accession (shrl), which indicates
disorders in spikelet meristem determinacy. The development of additional organs of the
spikelet was not accompanied by a change in phyllotaxis. Thus, the function of the Shr/
gene in the developing inflorescence of wheat is associated with determinacy of spikelet
meristems. Genes Shrl and Shr2, RS, which determine the false-true branching of the
ear and the false branching of the ear, are inherited independently. Thus, at least two
different genetic pathways in wheat control the spikelet meristem determinacy.
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