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Abstract (300 word limit)
Root angle has a major impact on acquisition of nutrients like phosphate that accumulate in top soil and in many species, low phosphate induces shallower root growth as an adaptive response. Identifying regulatory genes and mechanisms controlling root angle is therefore of paramount importance to plant breeding. We report that the actin-binding protein Rice Morphology Determinant (RMD) controls root growth angle in response to external phosphate via linking actin filaments and gravity-sensing organelles termed statoliths. RMD is up-regulated in response to low external phosphate and mutants lacking of RMD have steeper crown root growth angles that are unresponsive to phosphate levels. RMD protein localises to the surface of statoliths and rmd mutants exhibit faster gravitropic response owing to more rapid statoliths movement. We conclude that adaptive changes to root angle in response to external phosphate availability are RMD dependent, providing a new target for breeders.
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