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 Abstract

Present study was conducted with aimed to model plant soil moisture extraction based on a non-linear root water moisture uptake model. Which capable of predicting moisture uptake by plants in a non-uniform crop root zone. Different root uptake models follow different patterns of moisture uptake i.e., constant, linear, and non-linear. Of all these models, nonlinear root uptake models are found to have accurate moisture uptake prediction efficiency. Ojha and Rai (1996) non-linear root water uptake model termed as O-R model is selected as root uptake term which acts as a sink term in moisture flow equation for moisture uptake prediction. The governing partial differential moisture flow equation coupled with the sink term, is solved numerically by the implicit finite difference method using Picard’s iterative scheme. The developed numerical model is tested for its efficiency in predicting moisture depletion in a multilayer crop root zone in a sub-temperate, sub-humid agro-climate. Using the numerical model developed for layered crop root zone and secondary data, percentage soil moisture extraction and soil moisture status at different depth for uniform and layered root zone were computed and compared with observed values collected from field experiments. The observed values show close agreement with the simulated values based on multilayered root zone as compared to uniform root zone.  To substantiate the findings of efficacy of root uptake model (O-R model) for a multilayer crop root zone, field experiments were conducted on Maize crop under controlled conditions. The value of β for each crop is estimated from the corresponding specific transpiration, based on the empirical relationship. The results of comparison of observed and modeled moisture depletion pattern on the basis of statistical parameters COD, COV and ARE were examined for maize crop.  The statistical terms fall in the range; COD: 0.80 to 0.85, ARE: -4.84 to 5.34 and COV: 0.19 to 0.32. The model overestimated the soil moisture during crop vegetative period whereas during reproductive period it is underestimated the soil moisture. The differences between the simulated and observed moisture depletion values in the middle layers were less pronounced. The patterns of the moisture profiles in the crop root zone establish the existence of non-linearity in root water uptake.
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