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Monitoring for changing of some soil properties and plants by

domestic hospital wastewater in absorption trench
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ABSTRACT: One of wastewater treatment is soil permeability. Wastewater, processed by primary
treatment was applied to surface soil for research work. The objective of this study was to monitor
soil physical properties and plants biomass analysis after domestic hospital wastewater application.
Completely randomized design was used in 3 treatments (maize, vetiver grass and control, no
planted) and 3 replications. Wastewater was continuously applied to experimental plots duration
12 weeks. The results found that all treatments had more macronutrients content (N P K) in total N,
available P and exchangeable K than after wastewater application which control treatment has the
most content, at the significant different of P < 0.01. For experimental plants (vetiver and maize),
it was found that the vetiver grass has more biomass than maize at the significant different of
P < 0.01. Macronutrient contents in the plants plot were less than those in control plot owing to
plants nutrient uptake.
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Figure 1 Experimental unit characteristic.

Table 1 Characteristics of soil sample

Parameters Quantity Unit
Bulk Density ; BD 1.46 glcm®
Porosity ; E 38.00 %
Total Nitrogen ; TN 0.010 %
Available Phosphorus ; Avail-P 16 ppm-P
Exchangeable Potassium ; Exch-K 79 ppm-K
Organic Matter ; OM 0.06 %

Table 2 Characteristics of wastewater sample

Parameters Quantity Unit
Chemical Oxygen Demand ; COD 130.5 mg/l
Total Suspended Solid ; TSS 43.42 mg/l
Total Dissolved Solid ; TDS 391.8 mg/l
Nitrate ; NOS' 40.25 mg/l
Phosphate ; PO43' 54.42 mg/|
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Figure 2 Trend of Total Nitrogen (TN) Available Phosphorus (avail.-P) and Exchangeable Potassium

(exch.-K) in experimental soil.
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Table 3 Changed of organic matter in experimental soil
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Treatment Soil organic matter (%)
Weekly

0 1 4 8 12
Control 0.06 0.08a 0.20c 0.48a 1.07a
Soil planted corn 0.06 0.08a 0.27b 0.40b 0.72b
Soil plated grass 0.06 0.06a 0.30a 0.40b 0.63b
%CV - 23.27 5.64 3.75 6.3
LSD - 0.05 0.01 0.01 0.01

Mean in the same column followed by different letters were different significantly by LSD = 0.05
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Table 4 Changed of bulk density in experimental soil

fiA A auvuaNsnd Aurawiaamaaes
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Treatment Bulk density(g/cm®)
Weekly

0 1 4 8 12
Control 1.46 142 a 1.37 a 1.31a 1.26a
Soil planted corn 1.46 143 a 1.35a 1.30a 1.20a
Soil plated grass 1.46 1.45a 1.31a 1.15b 1.07b
%CV - 2.38 3.54 2.52 3.23
LSD - 0.05 0.05 0.01 0.01

Mean in the same column followed by different letters were different significantly by LSD = 0.05

Table 5 Changed of soil porosity in experimental soil

Treatment Porosity (%)
Weekly
0 1 4 8 12
Control 38.0 48.357 a 49.070 a 50.000 a 50.083 a
Soil planted corn 38.0 49.343 a 49.940 a 50.013 a 50.247 a
Soil plated grass 38.0 49.767 a 50.060 a 50.300 a 51.917 a
%CV - 1.82 1.18 1.97 2.82
LSD - 0.05 0.05 0.05 0.05

Mean in the same column followed by different letters were different significantly by LSD = 0.05
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Table 6 Changed of experimental plant biomass which received wastewater sample

Treatment Biomass (g)
Fresh weight Dry weight

Before After Before After
Control Ob 95.0c 0Ob 8.30c
Soil planted corn 216.67a 2175.90b 15.86a 236.67b
Soil plated grass 234.33a 2980.20a 18.02a 511.67a
%CV 4.27 9.41 11.25 25.12
LSD 0.01 0.01 0.01 0.01

Mean in the same column followed by different letters were different significantly by LSD = 0.05
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