Selected soil essential elements and microbial activities on soils irrigated with treated wastewater 
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Abstract
The objective of this study was to investigate the response of some critical nutrients, microbial and enzyme activities on soils irrigated with treated wastewater at the UL Experimental Farm. The study was composed of two factors (Fields and Sampling depth). The first factor had three 4 ha fields namely, virgin field (VF), cultivated field (CF) and fallowed field (FF). The second factor comprised of three top soil depths (0-5, 5-15 and 15-30 cm). Each field was divided into 20 equal grids of 50 m × 40 m. Eight reference soil samples were collected from the centre of each grid at 10 m intervals and bulked to make a composite sample. The composite samples were then transferred into a sterile sampling bag, and transported in cooler boxes to the University of Limpopo Soil Science Laboratory for further preparation and analysis. The soil was analysed for particle size distribution, pH, electrical conductivity (EC), mineralisable phosphorus (P), ammonium (NH4+) and nitrate (NO3-), organic carbon (OC), active carbon (AC), potential mineralized nitrogen (PMN), fluorescein diacetate (FDA) and phosphatase (PTS) enzyme activities. All data were subjected to ANOVA using Statistix 10.1. Electrical conductivity and pH were not significantly different in all soil depth and among the fields. Furthermore, NH4+, NO3- and PMN were highly significant in soil depth. However, NO3- field × depth interaction effects were not significantly different. In contrast to all soil parameters, FDA and PTS activity for both soil depth and field × depth interaction effects were highly significant. The effect of treated wastewater is mainly observed in the cultivated field. In conclusion, treated wastewater with fallowing could be used as the best approach to overcome high inputs of synthetic fertiliser application.
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