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Summary

The objective of this study was to develop automatic systems of nutrient solution management for

optimal nutrient solution environment and labor saving in water culture which enables‘factory crop

production. In this study, an automatic control system and its driving program are developed to prepare,

supply, and recover nutrient solution and to keep the optimal solution concentration level using micro-

computers.

Based on this study, the following conclusions are obtained:

1. The concentration measured by the system using oscillating circuit designed and built in this

study, gave good agreements with the actual nutrient solution.

. In water culture, the period of 12 hours for measuring concentration, pH, and temperature of the

nutrient solution was optimum. Addition of control solution due to the decrease of the nutrient

solution concentration is required in every 3 to 5 days.

. It is estimated that the period of the whole solution change is 15 days, however, further research

is needed to assure it. In addition, this period must be shortened in the future.

. Both the hardware and software of the developed optimal nutrient solution control system in the

water culture are working very well, however, it is necessary to develop a more economical one-

chip micro controller to substitute for the microcomputer.
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Fig. 2.1. Block diagram of the experimental equipment
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Table. 2.1. Composition of nutrient solution
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Fig. 24. Triangle spiral type sensor for measuring

concentration of the nutrient solution
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Fig. 2.5. Circuit of concentration meter for nutrient solution
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