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Development of Drainage Reduction and Reuse Technology in Tomato Hydroponic Systems

Sun—Young Lee!*, Jae—Uk An!, Bo—Kyung Park®, Chul—-Geon An!

and Yeon—Hyeon Hwang'

YGyeongnam Agricultural Research and Extension Services, Jinju, Korea

ABSTRACT : The management of nutrients is an important factor in hydroponic
cultivation. For the adequate balance of nutrients in the root zone, the drainage ratio
maintains 20~ 40 % of the uptake in non—closed hydroponic systems. The discharge of
waste nutrient solution causes groundwater contamination. This study was conducted to
investigate the optimal method for drainage reduction and reuse in non—closed substrate
culture systems. The results are summarized as follows. In the 1st experiment for
drainage reduction, the irrigation was adjusted by integrated solar radiation. The control
group irrigated 100 mL when integrated solar radiation reaches 100 J+cm—2 (100 J - cm
—2—100 mL). Four different treatments were allocated to the irrigation method - 60 J -
cm—2—60 mL, 60 J-cm—2—-60 mL—100 J-cm—2—100 mL—60 J+-cm—2—60 mL, 60 J
ccm—2-—50mL, and 60J - cm—2-50 mL—100 J+-cm—2—-100mL—60 J-cm—2-50 mlL.
The supply amount and drainage rate of the control were 251 L and 25.2 %; treatment 1
was 247 L and 16.0 %, respectively. The growth characteristics were low in treatment
3(60 J-cm—2-50 mL). The marketable yield was as high as 6,264 kg-10a—1 in
treatment 3(60 J+-cm—2—-60 mL—100 J+-cm—2—-100 mL—60 J-+-cm—2-60mL). There
was a significant difference between treatments. In the 2nd experiment for drainage
reuse, discharged nutrient was recycled for lettuce in hydroponic nutrient film technique.
The control group was grown in nutrient solution based on Yamasaki formula. EC level of
the treatment group ranged from 1.85 to 4.31 dS'm—1, and the control was from 0.78 to
1.06 dS'm—1. The vyield and leaf area were remarkably increased in treatment. As a
result of experiments, we consider water content in substrates and the stabilization of the
root zone for drainage decrease. Re—utility of reduced drainage for the growth of other
vegetables and will diminish agricultural pollution.

Key words : drainage reduction, drainage reuse, hydroponic system, tomato
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