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Analysis of environmental response of root physiology for integrated
environmental control of the root zone in hydrotropic cultivation
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The purpose of this study is to analyze the transport phenomenon of water
and nutrient in the root zone and to propose a sustainable and productive fertilization management
method for hydroponics. The relationship between the rate of water and nutrient uptake by roots and
the water and oxygen content of the medium in rockwool cultivation was analyzed in order to analyze
and control the root zone environment. Furthermore, a model for long-term simulation of nutrient
dynamics in the root zone was developed by integrating models for the rate of nutrient uptake, plant

growth and metabolism. The effectiveness of this model was verified by determining the optimum
fertilization conditions for plants to absorb nitrogen provided to plants without excess nutrient
effluent during cultivation.
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