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Extended Abstract

Introduction

Reusing wastewater in agriculture, especially for crop irrigation, is one of the most important options to alleviate
the water shortage problem and reduce environmental pollution through land-based wastewater treatment. The
presence of organic matter, nutrients, and fecal matter in sewage effluent enhance the activity, survival, growth,
and development of bacteria. These are factors that contribute to soil coliform contamination under irrigation with
sewage. Subsurface irrigation is one of the proven methods that can minimize soil contamination compared with
other methods of irrigation. Studies have shown that subsurface irrigation systems with geotextiles can reduce
environmental pollution and the risk of soil and plant contamination when using wastewater. So far, many studies
have investigated the effects of wastewater application on soil characteristics, but there is limited information on
the effect of wastewater application using subsurface textile irrigation (SSTI) systems on soil properties. In this
study, the effects of wastewater application through subsurface irrigation with geocomposite sheets on the
chemical and biochemical characteristics of soil were investigated. Specifically, the changes in the chemical and
biochemical characteristics of soil due to the application of Shahrekord University wastewater using subsurface
irrigation with geocomposite sheets were analyzed.

Materials and Methods

This research was conducted as a factorial experiment based on a completely randomized design with three
replications. The studied factors included the measurement location at two levels: above (zero to 40 cm) and below
(40-80 cm) the injection layer, and the distance of the drain from the injection layer at two levels: 35 (D35) and
70 cm (D70). For the experiment, trenches (each 4 m long, 40 cm wide, and 75 (D35) and 110 cm (D70) deep)
were dug in the soil. The bed and walls of the trenches were covered with plastic and greased to prevent preferential
flow from the plastic walls. Then, the geocomposite layers were used as a drainage layer with a length of 4 m and
a width of 20 cm. Next, , soil was poured on the drain to a depth of 40 cm from the ground surface, according to
the experimental setup (35 and 70 cm thick). To conduct the research, geocomposite sheets were used for both
water influx layer and drainage layer. The treatments included two distances of 35 cm and 75 cm between the
water influx and the drainage layer. In both treatments, the water influx layer was placed 40 cm below the ground
surface. Wastewater was injected 12 times at weekly intervals. At the beginning and end of the study period, soil
samples were taken from two depths (0-40 cm and 40-80 cm), and pH, electrical conductivity total calcium and
magnesium, carbonate and bicarbonate, nitrate, and fecal and total coliform levels were measured.

Results and Discussion

The results showed an increase in electrical conductivity, nitrate, carbonate, and bicarbonate levels, total coliform,
and fecal coliform in the soil at the end of the study period compared to the beginning of the study period. The pH
of the soil decreased in both the upper and lower areas of the water table. Th decrease in soil pH under wastewater
irragation conditions is likely due to the nitrification of ammonium and the leaching of cations from the soil.
However, the results of the ANOVA of the effect of measurement depth, drain depth, and their interaction on soil
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pH changes showed that the effect was not significant. The electrical conductivity of the soil increased in both
areas above and below the water table for both treatments. The results of ANOVA of the effect of measurement
depth, drain installation depth, and their interaction on percentage changes in soil electrical conductivity showed
that the effect was not significant. The total calcium and magnesium content in the soil decreased by an average
of 6.66 and 8.48% in D70 and D35 compared to the beginning of the period, but this difference was not significant.
According to the results, the amount of soil nitrate increased as a result of irrigation with wastewater at both depths
compared to the beginning of the research period. The concentration of total coliform and fecal coliform in the
soil at the end of the period was higher compared to its initial value at the beginning of the period.

Conclusion

The green spaces on university campuses are major consumers of water. One potential water source for maintaining
green space in the conditions of water shortage is the wastewater from the dormitories. However, the main problem
with this water source is that during the periods of peak green space demand, the effluent from sewage is
significantly reduced. The presence of organic matter, nutrients, and fecal matter in the sewage effluent simulates
the activity, survival, and growth of bacteria, which was identified as a key factor contributing to soil coliform
contamination. The initial microbial contamination in the soil wastewater application may be due to the use of
animal manure containing pathogenic bacteria. In conclusion, the use of geocomposite sheets for land treatment
during the period of the study did not have a negative effect on the chemical and biochemical properties of the soil,
and this method can be used without significant concerns regarding soil contamination. However, other physical,
chemical, and biological characteristics of the soil should be further investigated, and a final recommendation
should be made regarding the use of wastewater.
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1 Subsurface textile irrigation (SSTI)
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Table 1- Some of the chemical properties of wastewater used in the experiment and its comparison with existing standards
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Figure 1- Installation of geocomposites (D70 treatment) and drainage water collection.
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Figure 4- Soil pH at the beginning and end of the period at two drainage depths of 70 cm (D70) and 35 cm (D35) from the water
influx layer.
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changes in selected chemical properties of soil.
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Table 5- Comparison of the mean percentage changes in soil chemical properties above and below the water influx layer at different
drainage depths.
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Figure 6- Soil calcium and magnesium levels at the beginning

and end of the experiment at two drainage depths of 70 cm
(D70) and 35 cm (D35) from the water influx layer.
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Figure 5- Soil electrical conductivity at the beginning and
end of theexperiment at two drainage depths of 70 cm (D70)
and 35 cm (D35) from the water influx layer.
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Figure 9- Changes in soil nitrate at two drainage depths of 70
cm (D70) and 35 cm (D35) from water influx layer.
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Figure 7- Soil bicarbonate levels at the beginning and end of

the experiment at two drainage depths of 70 cm (D70) and 35
cm (D35) from the water influx layer.
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Figure 8- Soil nitrate levels at the beginning and end of the
experiment at two drainage depths of 70 cm (D70) and 35 cm
(D35) from the water influx layer.
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70 cm (D70) and 35 cm (D35) from water influx layer.
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Figure 10- Soil total coliform (TC) and fiscal coliform (FC) at
the beginning and end of the experiment at two drainage

depths of 70 cm (D70) and 35 cm (D35) from the water influx
layer.
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