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Abstract

Integral water capacity (IWC) is the integral of differential water capacity function (C(h)) in the range of 0 to infinity soil
matric potential multiplied by some weighting functions each taking into account effect of various soil limitations. Up to
now the effect of root length density (RLD) on IWC has been seldom investigated. The purpose of this study was to
evaluate the effect of RLD on IWC based in sunflower (Helliantus annus L.) plant. For this purpose, a sandy clay loam soil
was evenly compacted to three bulk densities (Dy) equal to 1.35, 1.55 and 1.75 g cm (Dsto Ds, respectively) in PVC columns
(called pots hereafter) with 30 cm diameter and 70 cm height. Sunflower seedlings were planted in the pots and after their
full establishment at the end of vegetative growth and onset of reproductive growth four levels of RLD was created by
pruning root branches (approximately 75%, 50%, 25% and 0% that was named L, to L,, respectively) around the root
crown. Two periods of wetting and drying cycles were imposed. IWC was computed first by adopting Groenevelt et al.
approach (IWCg) and second by introducing RLD in the form of soil hydraulic resistance (IWCgs) and compared each other.
The results showed differences between IWCgs for the Dy treatments and for the L levels were significant. Contrary to
IWCg, for IWCgs the h value in which water availability restriction for the plants started, was different for each soil
compaction and each root pruning level. Comparing the means among IWCg and IWCkgs at different D and L levels showed
significant differences between D, treatments and L; and L, levels.
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