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Supplement Method of Drained Solution in Tomato Cultivation
Using Recycling Systems
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Abstract. This study was conducted to identify the effect of recycling method of drained solution on the
concentration of drained solution, and growth and yield of tomato in the recycling system. The recycling
methods of drained solution were composed of control, MEC (measurement of EC) and ANS (analysis of
nutrient solution). The plant height in the early growth stage was not different among the treatments, but
plant fresh weight and dry weight were higher in the MEC or the ANS than in the control. The growth
including fruit number, fruit weight, and yield of tomato in the ANS as compared with the control was
favorable. The EC of drained solution tended to decrease in the early growth stage, but that of drained solu-
tion increased in the late growth stage. It was low in the MEC and the ANS as compared with the control.
The pH of drained solution was maintained by 6.2 to 6.5 throughout the growth period in the MEC and the
ANS, but the pH of the control increased up to 7.2 at the late growth stage. The N and K concentrations of
drained solution tended to decrease in the early growth stage, while those of P, Ca and Mg increased. In the
late growth stage, concentrations of N, P, Ca and Mg tended to decrease, but that of K in the ANS was very
low. Concentrations of N, P, K, Ca and Mg were lower in the MEC and the ANS than in the control.
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Fig. 1. Schematic diagram of recycling methods used in this
experiment.
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Table 1. Effect of supplement method of drained solution on the plant height, fresh and dry weights, and T/R ratio of tomato

in hydroponics.

Plant height Fresh weight (g) Dry weight (g) Dry matter T/R

Treatment !
(cm) Top Root Top Root (%) ratio

Control 113 a* 211 b 26.0b 21.8b 293b 113a 7.5
MEC? [15a 223 a 30.7a 250a 345a 11.2a 7.3
ANS 116 a 225 a 320a 25.6a 3.65a 114a 7.0

‘MEC, measurement of EC; and ANS, analysis of nutrient solution.
YMean separation within columns by Duncan's multiple range test at p<0.05.

Table 2. Effect of supplement method of drained solution on the mean fruit weight, number of fruits, and yield of tomato in

hydroponics.
Treatment Mean fruit weight (g) Number of fruits  Fruit weight per plant (kg) Yield (kg/10a)  Soluble solids (%)
Control 165 a 20.6b 33b 12,066 b 53a
MEC’ 162a 21.7a 34b 12,528 ab 52a
ANS 168 a 223a 38a 13911 a 53a
‘MEC, measurement of EC; and ANS, analysis of nutrient solution.
YMean separation within columns by Duncan's multiple range test at p<0.05.
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Supplement method of drained solution

Fig. 2. Effect of supplement method of drained solution on
the occurrence of blossom-end rot of tomato in hydropon-
ics. MEC, measurement of EC; and ANS, analysis of nutri-
ent solution.
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Fig. 3. Changes in EC and pH of drained solution as
affected by supplement method of drained solution in
tomato hydroponics. MEC, measurement of EC; and ANS,
analysis of nutrient solution.
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Fig. 4. Effect of supplement method of drained solution on
the mineral concentration of drained solution in tomato
hydroponics. MEC, measurement of EC; and ANS, analy-
sis of nutrient solution.
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