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Can diversity in root architecture explain plant water use efficiency?

A modeling study
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4.3. Explorative vs. exploitative root systems

Most root systems show specific adaptation to water stress sce-narios with
transpiration values varying between 57% and 76%around their mean. Thus,
in water limited conditions there is not a unique ideotype except for a root
system with high assimi-late investment into a both deep and dense rooting
which could probably imply negative trade off in terms of crop yield produc-
tion. When water is already stored within the entire soil profile due to
previous rainfall events, then, a suitable root system is a deep one, and also a
low root density is sufficient to guarantee an adequate water uptake. This
root system ensures extensive soil exploration to extract the water
accumulated before the growing season (Rodriguez-Iturbe et al., 2001). Thus,
deep roots are nec-essary to improve drought resistance in plants (Kato et al.,
2006; Lynch, 2013) in environments mainly characterized by storage driven
conditions.
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