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Durmg the last vears, the hydroponics of vegetab]es and ornamentals has been increasingly shifted to closed
systems. The main advantage provided by closed systems is the restriction of surface and ground water
pollution through greenhouse effluents, which are rich in' nitrates and phosphates. Moreover, recyc]ing the
excess murient solution, which runs off after each watering application, results in considerable fertilizer
savings. However, systems based on continual nuirient solution recirculation proved to be rather unfavourable
for long term crops. This has been attributed to the progressive appearance of nutrient imbalances in the
recirculating sohition. ‘

- Therefore, 0 establish an environment-friendly hydroponics system, the fon concentration control method for
mutrient solution was developed. This demonstrated to be superior to the EC control method in respect to
reduction of effluent and increase of yield.

In this study, the optimization of calculation for the ion concentration control, the effect of NHy-N supp]y '
method and the development of new ion adjuster system mtegrated with EC control method for controlhng .
nutrlent solution in hydropomcs
1) The software for antomatic ion control of nutrjent solution for -hydroponics, named “lonAdjuster”, was
invented and inspected practically. The ion unbalance problem in the nutrient so]utjou sometimes occurred due
to the uneven distribution of ion-error range, in the software. To i improve the precision of calculatlou of nutrient
solution, Tolerance method and Feast squares method were developed and examined. ,

Least squares method was suggested as the most suitable way in calculating a supply “of fertilizer to the
uutrient solution for compensanon of ion concentrations. _
2) “Integrated Ion Adjuster System (IIAS)” integrated with an jon concentration control method and an EC
| control method for conirolling mutrient solution in hydroponics was developed. The IIA System adopt.the EC
control method for real-time control of ion concentrations, and adopt the ion concentratlon control system for
preparation of stock’ solutions and adjustment of ion concentration in the nutrient solution. Chuitivation of
cucumber using the ITAS resulted in keeping root environment well, laborsaving, and the increase of yields.
Still moxe saving of the initial and running cost should be possible in the [TAS, and consequently the IIAS may
contribute to promotion of closed hydroponic system.

3) Cucumber plants were grown in solution culture for 6 days in 4 levels of NH,-N density.

Thereby NHy-N absorption speeds increase drastically and solution pH decreased as the NH,-N concentration
was raised. After plants had exhausted NH,-N in the culture solution, solution pH unchanged or rather
increased. It was thought that the NH,-N density management was very difficult.
The next experiment was carried out in order to mvestigate the effects of ratios of NOg N to NH;-IN and
concentrations of each N source on growth aud solution pH controlled by the TIAS.
The results indicated that ratios of NOy-N 10 NH,-N in the supplied nutrient solution wader ITAS should be
| keeping 30 i the early stage, belween 10 and [7 in the mid stage, Iughm than 30 in the late stage.
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