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Research progress on hydraulics and stomatal regulation in vascular plants
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Abstract: Water is one of the most important substances in plant growth and development. The evolution of
vascular tissues was a key adaptation enabling plants to thrive on land, and understanding water absorption and
transport in these tissues remains a critical area of research. This review synthesizes recent advances in plant
hydraulics, focusing on the role and mechanisms of root pressure in water uptake, the hydraulic properties of xylem,
and stomatal regulation of water use efficiency. At the same time, we put forward some key questions of water
transport arising from current research hotspots and achievements, including: whether abscisic acid mediated root
water absorption evolves gradually within vascular plants under drought stress; critical considerations for accurate
root pressure measurement; mechanisms of xylem embolism formation and repair, and the trade-off between
hydraulic conductivity and safety; the differentiation of active and passive stomatal control, particularly in non-
leave special tissues. Finally, we highlight current challenges and future research directions, emphasizing how
plants respond to spatial heterogeneity in water availability and how changes of drought and rehydration impact
different tissues and cells. How these biophysical signals are converted into chemical signals to induce abscisic acid
or other hormone signaling pathway remains to be studied.
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