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Objective: Changes in precipitation patterns and incidence of drought stress necessitate the
optimal use of water resources and their frugal consumption has emerged more than before. The
soil moisture content under the root zone can fulfill the plant's water requirement. Currently, the
zone under the plant root is not considered in calculating the water balance, and the plant water
requirement.

Methods: In this research, HYDRUS 2D/3D software was used to simulate water flow in the
soil in the area under the roots of the sugar beet plant .The investigated scenarios included 4
buffer treatments with different depths (without buffer, 25, 50, and 75 cm) under the root zone
and three different soil textures including loam, silty clay loam, and sandy loam.

Results: The results showed that in all three soil textures, increasing the buffer’s depth caused
more water to be absorbed by the roots, the best result was obtained for the loam texture, with a
buffer depth of 50 cm below the root zone. In this condition, the amount of water uptake
compared to the condition without buffer depth, was increased by 7.9%. This value was obtained
for the texture of silty clay loam and sandy loam at the buffer depth of 75 cm, with an increase
of 8.8% and 4.3%, respectively. Deep percolation in loam, silty clay loam, and sandy loam
texture decreased by 81, 56, and 90% respectively with increasing buffer depth. The ratio of
useful water to total consumed water was enhanced with the increase of the buffer depth in all
three textures, and its highest value was increased by 14, 10, and 11% in the scenario with a
depth of 75 cm, respectively. The ratio of the actual water uptake to the potential value (relative
performance) in all three soil textures, considering the buffer layer, increased and the highest
value at a depth of 50 cm for loam soil was equal to 90.5% and at a depth of 75 cm for sandy
loam and silty clay loam was 86.6 and 86.8%, respectively.

Conclusions: The results of this study showed that the moisture content of the lower layer of the
plant’s root zone had positively influenced the water balance components. Thus, it should be
taken into account in the water requirement calculations.
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