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Improving plant drought tolerance and water-use efficiency (WUE) are global priorities to
enhance biomass production and/or yield stability in the face of decreasing fresh water
availability. Herein, evidence is presented that establishes the Arabidopsis GT-2 like 1
(GTL1) trihelix transcription factor as a negative regulator of WUE by controlling stomatal
density and, in turn, transpiration through transrepression of SDD1 (STOMATAL
DEVELOPMENT AND DISTRIBUTION1). gtll T-DNA insertional mutations (gtl1-4 and
gtl1-5) enhanced survival of gtll plants to water-deficit stress by facilitating the maintenance
of leaf water content. gtl1 plants had lower light-period but not dark-period transpiration rates,
without a concomitant reduction in CO, assimilation or biomass accumulation, resulting in
improvement of WUE. Abaxial stomatal density was lower in fully expanded leaves of gtll
plants, which reduced transpiration but did not affect photo-assimilation. gtll mutations
up-regulated the expression of SDD1, a negative regulator of stomatal density. The stomatal
development pathway that is repressed by SDD1 to control stomatal density was
upregulated by gtl1. In vitro DNA-binding and in vivo chromatin-immunoprecipitation assays
revealed that GTL1 binds to a GT element (GT3-box: GGTAAA) in the SDD1 promoter.
These results indicate that GTL1 functions as a transcriptional repressor of SDD1 to regulate
stomatal density, transpiration and WUE.
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