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Elucidation of a novel transpiration control system in plants that enables
growth in hot and arid areas
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Ricinus communis, which is native to East Africa, is a C3-type plant and has

high temperature and drought tolerance, even though it is not a C4-type plant suited to hot and
arid regions. In castor leaves, unique cells were found in the intra-leaf spaces below the stomatal
cells. It was predicted that these specialized cells function as valves that open and close the pore
space leading to the stomatal opening by changing their size, thereby providing a tight control by
two valves in conjunction with the opening and closing of the stomatal opening. The expression
profiles of the valve cells showed increased expression of transporters in the vaccuole membrane,
suggesting that they function as valves in the leaf by precisely controlling the vacuole size.
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