Water Absorption and Transport in Plants
Water is essential for photosynthesis, cell expansion, nutrient transport, maintenance of turgor, enzyme activity and thermoregulation. Plants obtain water mainly from the soil through their roots and transport it to aerial organs through the xylem. Water movement occurs along a gradient of water potential (Ψw), generally from regions of higher water potential to regions of lower water potential.
1. Water Absorption
Water absorption is the uptake of water from the soil into the root system. The major site of water absorption is the root hair zone, particularly the region of maturation where numerous root hairs greatly increase the absorbing surface area.
Water enters root cells primarily through osmosis, driven by a water-potential gradient between the soil and root tissues. Root cells often have a lower water potential than the surrounding soil because of dissolved solutes, allowing water to enter the root.
Pathways of water movement through roots
After entering the root, water moves toward the central vascular cylinder through three major pathways:
Apoplastic pathway: Water moves through the cell walls and intercellular spaces without crossing plasma membranes. The Casparian strip in the endodermis restricts apoplastic movement and forces water to cross a membrane before entering the stele.
Symplastic pathway: Water moves through the cytoplasm of interconnected cells via plasmodesmata. Once water enters the symplast, it can move from cell to cell without repeatedly crossing plasma membranes.
Transmembrane pathway: Water repeatedly crosses the plasma membranes and, in some cases, tonoplasts of successive cells. Aquaporins facilitate rapid movement of water across these membranes.

