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This study showed the functional significance of heterorhizy and
specifically that the roles in water uptake were different among the component roots. We identified
that S-type LRs had fewer cell layers across the radial pathway, lack of aerenchyma in mid cortex,
less suberin deposition in the endodermis, lack of an exodermis, and high aquaporin activities,
which resulted in lower hydraulic resistance for the radial water flow in roots. Namely, S-type LRs
had the highest water uptake ability among the three component roots, and thereby contributed more
to the water uptake of the whole root system. On the other hand, main roots and L-type LRs might
contribute to overall water uptake by producing laterals and expanding root surface area of S-type
LRs. In addition, formation of aerenchyma in mid cortex of main roots facilitates diffusion of
oxygen from shoot to root tips that is essential for metabolic activities, branching, and elongation

of roots.
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