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Recycling of Hydroponic Waste Solution for Red Pepper (Capsicum annum L.) Growth
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ABSTRACT : Waste of the hydroponic solution from the plastic film house cultivation was recycled to grow
the red pepper(Capsicum annum L.) in upland fields as supplement for plant nutrients and irrigation sources.
Application of hydroponic waste solution increased the pH and EC of the soils, coupled with the increases in
the concentrations of exchangeable cations(Ca, Mg, and K), total nitrogen, NHi-N, and NOs;-N. Growth and
yleld of red pepper were highest when the treatment of chemical fert1hzer(70%) was combined with hydro-

ponic waste solution(30%). Amounts of the daily producing hydro

?omc waste solution were 2,880 L ha day

from the experimental facilities and this could irrigate 409.86 m" of area to compensate for the amount of
water loss by evapotranspiration(3%). The overall results demonstrated that hydroponic waste solution could
be recycled as plant nutrients and irrigation water resources for enhancing soil fertility and environmental

quality.
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Table 3. Application rates of hydroponic waste solution for
red pepper(Capsicum anmm L) cultivation

Abbreviations Treatments
GooHo Chemical Fertilizer 100% (20-20-24 as N-P-K)
Chemical Fertilizer 70% + hydroponic waste
Crlso . N
solution 30%
Chemical Fertilizer 50% + hydroponic waste
Gaotso : 0
solution 50%
Cobhup Hydroponic waste solution 100%
Gl Control

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

o EC NH-N  NO-N TP K Ca Mg Cu Fe' Mn 7n
P @y mg/L

Minimum 611 0.79 26 91 681 499 %5 1821 nd” 019 nd 006

Maximum 7.24 241 24.0 537 99 235 11470 4098 002 214 006 020

Average 683 162 13 201 851 22188 548 305 0 001 102 003 013

CcAr 60~85 - LO(T-N) - - - - 001 - - 100

ICritical concentrations for agricultural irrigation in korea.
Not detected

Table 2. Physical and chemical properties of soils treated with hydroponic waste solution

EC TN  NHeN NON PO K Ca Mg  Cu Fe Mn 7n
Treatment pH
(iS/cm)  (g/kg) mg/kg ———— ~ cmole/kg — mg/kg

BIY 6.06 29 03 20 16 3812 011 225 020 042 1153 118 201
Cotle 683 171 16 175 499 481 171 321 237 057 2703 2619 335
Gl 728 434 21 20 2459 B2 2 5B 434 089 B0 L 43
Gotlo 716 269 18 455 2065 B8 112 460 198 05 2753 3931 384
Gt 716 1% 13 56.0 2144 290 101 58 164 073 2473 R0 366

IBefore treatment
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Table 4. Effect of the hydroponic waste solution on stem
length(cm) and diameter(mm) of red pepper(Capsicum armmum L)

Treat- Early stage Middle stage

Stem 4 Diam- Stem Diam-
ment length ar eter cl length Gl eter Gl
GooHo 2889 10000 452 10000 7160 10000 14.37 100.00
Cuoto 2811 9730 463 10243 6907 %47 1365 949
Gty 2949 10208 484 107.08 7007 9786 1476 10271
GHio 2883 9979 475 10509 7767 10848 1582 110.09
GHy 2662 9214 389 806 5973 842 1313 9137
LSD00G) 234 809 059 1314 1144 1598 147 1021

IGrowth index = (stem length or stem diameter at each treat-
ment) + (stem length or stem diameter at Gt treatment) x 100
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Table 5. Effect of the hydroponic waste solution on nutrient
uptake by red pepper(Capsicum ammun L)

Treatment N P i/j G Mg
GiooHo 261 053 2.80 334 085
Gt 345 053 327 331 04
Gtz 285 0.50 289 299 0.26
GHioe 257 037 278 3.9 033
GoHy 201 050 192 375 018

LsD (005 036 007 0.51 087 0.63
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Fig. 1. Effect of waste nutrient solution on yield indices of
red pepper(Capsicum amum L)(Yield index = yield({fresh weig-
ht or dry weight) at each treatment = yield(fresh weight or
dry weight) at GioHy treatment x 100).
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Table 6. Estimation of irrigation areas based on field capacity
and evapotranspiration

Trrigation Eshmatezd area
—m ——-

Irrigation with 30% of field capacity 819
Irrigation with 20% of field capacity 1229
Supplementing water loss due to evaportrans-
piration(3%) in area irrigated with 30% of field 27323
capacity
Supplementing water loss due to evaportrans-
piration(5%) in area irrigated with 30% of field 163.94
capacity
Supplementing water loss due to evaportrans-
piration(3%) in area irrigated with 20% of field 409.86
capacity
Supplementing water loss due to evaportrans-
piration(5%) in area irrigated with 20% of field 24592

capacity
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