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Fate of Nitrogen and Phosphorous in Hydroponic Waste Solution Applied to the

Upland Soils
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ment, Kangwon National University, Chuncheon 200-701, Korea, UCentral Research Institute, KT&G, Suwon
441-840, Korea, 2)Gangwon Agricultural Research and Extension Services, Chuncheon 210-702, Korea)

ABSTRACT: Objective of this research was to evaluate the fate of nitrogen and phesphorous in hydroponic
waste solution from the plastic film house cultivation applied to the upland soil by column leaching and
field experiments. The pH and EC of leachate were decreased by the reaction with the upland soil in the

column leaching experiment. The EC and concentrations of H',

, and NH;" of leachate were decreased as

the column length (seil depth) was increased. But, these were increased as the amounts of the hydroponic
waste solution were increased. Field experiment growing red pepper (Capsicum annum 1.) to monitor the
nutrients movement using ion exchange resin capsule demonstrated that the nutrients concentration of soil
solution was increased in the orders of POsP < NHs-N < NOs-N. Nitrate concentration of resin capsule
inserted into the soil was relatively higher than other nutrients (NH&-N and PO4-P) at the 45 cm of soil
depth. The overall results demonstrated that the hydroponic waste solution could be recycled as plant
nutrients to enhance fertility of soils. But, nitrate leaching was a major factor for safe use of the

hydroponic waste solution in soil.
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Table 1. Chemical properties of the hydroponic waste solution used in the experiment

pH EC PO,-P NH+N NOs-N K Ca Mg
(dS/m) mg/L
5.62 5.31 7.16 1547 97.19 397.25 5.10 91.03
Table 2. Chemical properties of soil used in the experiment
pH EC om? NHN  NOs#N P;05” K Ca Mg Na CEC
(uS/cmy) (%) - g / kg cmol./kg -
6.68 0.50 3.86 3.75 71.56 443 0.33 2.87 1.84 0.09 11.68

¥ Organic matter
® Available P:Os

Table 3. Hydroponic waste solution application rates for red pepper (Capsicum annum L.) cultivation experiment

Treatment Fertilizer application
A chemical Fertilizer 100% (20-20-24 as N-P-K)
B chemical Fertilizer 70% + waste hydroponic solution 30%
C chemical Fertilizer 50% + waste hydroponic solution 50%
D waste hydroponic solution 100%
E control




134 Al - g -

Inlet Tube

Cap

Soil Mother Tube

/
&
/ /
g
/ /
) /x .,, Resin Capsule

Fig. 1. Ion exchange resin capsule system used in the
experiment.
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Fig. 2. Changes of pH and EC in the leachate with column length and amounts of hydroponic waste solution.
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Fig. 3. Changes of concentrations of NHs-N and NO;-N in leachate with column length and amounts of hydroponic

waste solution.
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Fig. 4. Changes of concentrations of K* and POsP in leachate with column length and amounts of hydroponic waste

solution.
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Fig. 5. Changes in RAQ (Resin Adsorption Quantity) of

NHy-N at different soil depth with sampling time.
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Fig. 6. Changes in RAQ (Resin Adsorption Quantity) of
NOs-N at different soil depth with sampling time.
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