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A Novel Design of Dynamic Root Floating Hydroponic System
Specially for Leafy Vegetable Cultivation in Humid Hot Season

Te-Chen Kao
Deputy director, Taichung District Agricultural Research and Extension station, COA
techen.kao@gmail.com

Abstract

High temperature is known to be the limiting factor of growing vegetables during the
summer season in Taiwan. In order to solve this problem, we initiated a research work on
nutrient culture technique so that to produce the pesticide free and high quality vegetables
under the subtropical condition of Taiwan in 1984.

After a series of experiment of various nutrient culture systems designed by Taichung
District Agricultural Improvement Station, we found that the high temperature coupled with
the shortage of dissolved oxygen (DO) in the nutrient are the main reasons why the yield of
vegetables is so low in the conventional type of soilless culture under the subtropical condition.

The designs for various nutrient flow system had been made to overcome these
difficulties. Finally, we develop a new system called dynamic root floating (DRF) hydroponic
system which is proven to be ideal to grow various kinds of vegetables not only during the hot
summer season but even better in the rest of seasons of a year.

The DRF hydroponic system was designed to compose with aero-root type culture
unit, aspirator, water level adjuster, the typhoon-proof low-height plastic house and nutrient
concentration gradient controller. The controller was designed to keep air space 0~4 cm in
depth between water level and panel of culture bed. The sufficient oxygen supply is attained
through up and down movement (4~8 cm) of water flow with the help of specially designed
air aspirator and water level adjuster. Because of ample oxygen supply and keeping root
alternatively in wet and semi-dry conditions, the roots grow vigorously all the time, resulted in
a high productivity of vegetables even under the high temperature condition.

Our DRF system can be installed either in a small scale for home garden or extended
to be a big commercial production scale. DRF is operated by the automatic system therefore
much labor can be saved. This system can withstand against heavy rainfall and free from insect
and disease damages if it is properly managed.

Key word: Dynamic Root Flooding Hydroponic System, Semi-dwarf greenhouse,
Nutrient level adjuster, Aspirator ~ Aero-root, V shape culture tray
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