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Determining the traits of drought tolerance in tomato seedlings using energy and
water balance
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I have tried to calculate the traits of drought tolerance by solving the
equations of energy balance and water balance under unsteady state. However, we observed an energy
balance error that was difficult to solve within the scope of this research. Therefore, we took a
different approach: quantifying the trains of individual leaf and modeling the individual-leaf and
whole-plant transpiration. We developed an equation of the time course of water efflux rate from the

petiole of the leaf which lamina was pressurized quickly in a pressure chamber. The equation
contained the hydraulic conductivity and the proportional constant for bulk modulus. These
parameters can be calculated at the same time by applying the equation to the measured water efflux
rate. Moreover, we developed a model with the parameters and a negative feedback loop of
transpiration rate. These technique and model will contribute to the control of water and nutrient

supply.



(Blum, 2011; Reynolds and Tuberosa, 2008)
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