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Simulation of soil water dynamics in triploid Populus tomentosa root zone under subsurface drip irrigation.
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Abstract:

Based on the observed data of triploid Populus tomentosa root distribution, a one-dimensional root water uptake
model was proposed. Taking the root water uptake into account, the soil water dynamics in triploid P.
tomentosa root zone under subsurface drip irrigation was simulated by using HYDRUS model, and the results
were validated with field experiment. Besides, the HYDRUS model was used to study the effects of various
irrigation technique parameters on soil wetting patterns. The RMAE for the simulated soil water content by the
end of irrigation and approximately 24 h later was 7.8% and 6.0%, and the RMSE was 0.036 and 0.026 cm3 -+
cm3, respectively, illustrating that the HYDRUS model performed well in simulating the short-term soil water
dynamics in triploid P. tomentosa root zone under drip irrigation, and the root water uptake model was
reasonable. Comparing with 2 and 4 L * h1 of drip discharge and continuous irrigation, both the 1 L * h1 of drip
discharge and the pulsed irrigation with water applied intermittently in 30 min periods could increase the volume
of wetted soil and reduce deep percolation. It was concluded that the combination of 1 L ® h1 of drip discharge
and pulsed irrigation should be the first choice when applying drip irrigation to triploid P. tomentosa root zone at
the experiment site.
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