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Abstract

The objective of this research was to investigate the efficiency of water hyacinth and water lettuce, which are floating
plants, in a stimulated hydroponic system for domestic wastewater treatment using a university’s dormitory wastewater
for 9 days. The results showed that both plants could treat wastewater efficiently, especially water hardness
(% treatment=80.26 and 75.00), ammonia nitrogen (% treatment=76.18 and 81.31) and total dissolved solid
(% treatment=71.43 and 63.04) for water hyacinth and water lettuce, respectively (p<0.05). The percentage of treatment
of phosphate phosphorus, total solid, total suspended solid, biochemical oxygen demand (BOD), fat/oil/grease (FOG)
and total bacteria were in the range 27.07-69.23%. Dissolved oxygen was increased by 15.56-17.29%. The process
of rhizofiltration of these plants played an important role in the reduction of nutrients, minerals and solids. Plants also

transport atmospheric and photosynthetic oxygen to the roots and release oxygen to water. However, water hyacinth
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and water lettuce did not affect the temperature and pH, because the experimental models were established in a

greenhouse. The pH of wastewater was not significantly different (p>0.05). The pH of treated water was between

6.8-7.0, which did not exceed the standard value. In conclusion, water hyacinth and water lettuce were useful for

domestic wastewater treatment and appropriate to local operation.

Keywords: Water Hyacinth, Water Lettuce, Hydroponics
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Figure 1 Floating plants using in the study
(a) Water hyacinth and (b) Water lettuce
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Figure 2 Stimulated hydroponic System
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Table 1 Water qualities from the stimulated hydroponic system using water hyacinth and water lettuce (n=3)
%
Days
treatment
Parameters Plants
0 3 6 9
water hyacinth 1288.00+262.41° 851.33+43.92° 621.33+255.21° 476.00+171.10° 63.04
TS (mg/L)
water lettuce 1288.00+262.41° 656.67+291.70° 491.33+232.65° 438.67+78.53" 65.94
water hyacinth 142.67+18.58° 120.00+15.59° 91.33+14.01° 73.33212.37° 48.60
TSS (mg/L)
water lettuce 142.67+18.58° 124.67+12.63° 112.67+11.36° 73.33+13.84° 48.60
water hyacinth 746.67+32.76° 454.67+70.96" 360.67+44.07° 213.33+63.88° 71.43
TDS (mg/L)
water lettuce 746.67+32.76° 851.33+43.92° 621.33+255.21° 476.00+171.10° 63.04
Water hard-  Water hyacinth 32.20+8.46° 11.4442 67" 8.05+1.91° 6.36+1.39° 80.26
ness
(mgCaCO /L)  water lettuce 32.20+8.46° 9.74+1.91° 7.62+2.27° 8.05+3.74° 75.00
water hyacinth 104.00+36.66 ° 96.00+24.00° 80.00+13.86° 46.00+10.39° 55.77
BOD (mg/L)
water lettuce 104.00+36.66 ° 80.0027.71° 56.00+27.71° 32.00+13.86" 69.23
water hyacinth ~ 6050.00+£1409.61° 7000.00+1839.57° 4700.00+1031.50° 2966.67+564.51° 50.96
Fat,oil,grease
(FOG) (mgl/L) ) .
water lettuce 6050.00+1409.61° 4333.33+500.67 3466.67+307.68° 2650.00+151.66 56.20
water hyacinth 41.16+4.97° 39.07+17.07° 32.49+5.19° 21.18+0.59° 48.54
Poj'-P (mglL)
water lettuce 41.16+4.97° 39.03+17.16° 31.58+4.38° 19.76+0.86° 51.99
water hyacinth 201.65+5.14° 105.35+34.38° 59.12+9.69° 48.04+1.94° 76.18
NH,-N (mgL)
water lettuce 201.65%5.14° 80.48+29.92" 57.67+17.85° 37.68+5.14° 81.31
water hyacinth ~ 1.81x10°+8485281.4°  1.40x10%7071067.8°  1.27x10°+8485281.4° 1.32x10°+5656854.2° 27.07
TB (CFU/mL)
water lettuce  1.81x10°:8485281.4° 1.68x10°+11313708.8° 1.32x10°+16970562.7° 1.07x10°+4242640.7° 40.88

a, b, ¢, d

The different superscript letters ( ) in each rows showed the significant differences (p<0.05) TS=total solid, TSS=total suspended solid,

TDS=total dissolved solid, BOD=Biochemical oxygen demand, POAB_P=phosphate phosphorous, NHB—N=ammonia nitrogen, TB=total bacteria

Table 2  Dissolved oxygen (DO) in the stimulated hydroponic system using water hyacinth and water lettuce (n=3)
Days
%
Parameters Plant .
Increase
(i} 3 6 9

water hyacinth 3.47+0.46° 1.87+0.46° 2.410.02° 2.87+0.58" 17.29
DO (mg/L)

water lettuce 3.47+0.46° 1.61£0.02° 2.67+0.46° 2.93+0.46" 15.56

a, b, ¢, d

The different superscript letters ( ) in each rows showed the significant differences (p<0.05)
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